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I= [naBa 7 Yacto ucnonb3yemble GYHKLMUM U NPAKTUYECKUE NPUMEPDI

KHomku « A » 1 «¥» ANs NOBbILLEHUA 1

P0.0.05 MOHNXeHMs YacToTbl m knemma UP/DOWN

AJ151 NOBbILUEHWUS U NOHUXEHWUS YacTOTbl

Mopnepxatue
najieHns Toka

lMoTeHumoMeTp nynsra
ynpaBnexus

JP3
- - Kpugas 1 P2.0.13-P2.0.17
VF-GND |~ 1 U (= o0-10B Kpueas 2 P2.0.18-P2.0.22 P2.1.02
Kpweas 3 P2.1.04~P2.1.11 P2.1.03
21— oa-20mA Kpueas 4 P2.1.12-P2.1.19
Knemma umnynbca PULS P2.0.23-P2.0.27
P3.0.03/P3.0.05/P3.0.07/P3.0.09
P3.0.11/P3.0.13/P3.0.15/P3.0.17
[Di1-it0- com [ P2000-P2.0.09=g/10/11/12 S P3.0.l9§P3.0.21//P3.0.23//P3.0.25
P3.0.27/P3.0.20/P3.0.31/P3.0.33

P3.0.00-P3.0.51

MapameTpsl

DYHKLMOHANBHOI
rpynnbl P4

Cosiab RS-485 P4.1.00-P4.1.05 E——

‘ BHyTpPEHHWI1 OnepaumoHHblit MOZYNb }

KHonku « & » 1 «¥» onisi NOBbILLEHUS 1
P0.0.05 TNOHUXEHMS YacToTbl uam knemma UP/DOWN

NS 1o NN Y4acToTbl

Mopaepxanue
najgeHns Toka

MoTeHumomeTp
nynbLTa ynpasnexns
JP3
_ - Kpusas 1 P2.0.13-P2.0.17
G R 0-108 Kpgas 2 P2.0.18-P2.0.22 P2.1.02
Kpusas 3 P2.1.04-P2.1.11 P2.1.03
VF2-GND 21 0/4-20 mA Kpvsas 4 P2.1.12-P2.1.19

Knemma umnynbca PULS P2.0.23-P2.0.27
P3.0.03/P3.0.05/P3.0.07/P3.0.09

Covorn-con | ranovronea | ROUEOIRASEOL
P3.0.27/P3.0.29/P3.0.31/P3.0.33

P3.0.00-P3.0.51

MapameTpbl GYHKLUMOHANLHOA
rpynnsl P4

CaA3b RS-485 ] P4.1.00-P4.1.05 |

‘ BHyTpeHHUii onepaumoHHblii MOayb }

PucyHok 58 — PerynupoBaHu1e 4acToTbl BpalleHus
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[naBa 7 Yacto ucnonb3yemble GYHKLMUM U NPAKTUYECKUE NPUMEPDI

MosicHeHUs norMyecKknx GyHKLMI ynpaBstoLLero c/loBa NPOMEKYTOYHOIO pesie ¢ 3aep-
KOW BpeMeHu nokasaHbl B Tabnuue 194.

Tabnuua 194 — Ynpasnsiowee ¢noso A

MNapametp 3aaaHHoe 3HauyeHune | OyHKUMs MosicHeHus
paspsja eanHuL,
P3.2.02 0 Bxog 1 Bxoa 1 HacToAWMiA, NOrMYECKUii pesynsrat
P3.2.03 HaCTOSWMM.
P3.2.04 Bxoa 1 ycnoBHblit, TOTM4ECKNIA pesynbrar
P3.2.05 YCNOBHbIN
P3.2.06 1 «Hem Bxoga 1 BXog 1 HACTOALMIA, NOTMYECKMIH pe3ynbTaT
YCNOBHbIN.
Bxoa 1 ycnoBHbIN, NOrMYeCKuii pesynsrat
HacTosWMUI
2 «M» Bxopa 1 v Bxoaa 2 Bxon 1 v Bxoz 2 HacToslLMe, TOrUYECKUit
pes3ynbraT HaCToALWMIA, B MPOTUBHOM Ciy4ae
YCNOBHbIN
3 «Mnu» Bxoga 1 v Bxoaa 2 Bo Bxogax 1 1 2 ToNbKO 0AWH HACTORALWA,
NIOTUYECKUIA Pe3ynbTaT HacToALMIA
4 «Mckntovatowee nan» Bxoaa 1 | Jlornka Bxoga 1 v Bxoja 2 B3auMoo6partHa,
1 BX0Aa 2 NOMMYECKUI pesynbTaT HacToALLMN
Jorvka Bxoaa 1 v Bxoaa 2 TOXAECTBEHHa,
NIOTUYECKUIA Pe3ynbTaT YCNOoBHbIM
5 YcTaHOBKa eNCTBUS BXOAA Bxoa 1 HacToAWwwii, NOrMYECKMiA pesynbrat
1 peiicTByeT. YcTaHOBKaA iel- | HACTOALLMA.
CTBMS BX0OAa 2 He AeiicTByeT | Bxoa 2 Hactosiwmit, BMecTe ¢ Tem Bxoa 1
YCNOBHBIN, NOFNYECKIUIA Pe3ynbTaT YCNOoBHbIA
P3.2.02 6 Hactpoiika gevicteus MNepeaHuit GpoHT Bxoaa 1 HacToAWMNA,
P3.2.03 nepeaHero GpoHTa BxoAa NOrMYECKUI pesynbTaT YCNOBHBIN.
P3.2.04 1 pevicTByet. Hactpoiika MNepeaHuit GpoHT BXOAa 2 HACTOALLMNA,
P3.2.05 [eNCTBUS nepeaHero GpoHTa | NOrMYECKUt pesynbraT YCNOBHbIN
P3.2.06 BX04a 2 He AelicTByeT
7 OTpuLaHKe curHana aen- MepeaHuii dpoHT Bxoaa 1 HacToAWMH,
CTBMA nepeaHero GppoHTa NOrMYECKMIA pesynbTat oTpuLaeTcs
Bxoga 1 aeicteyet
8 [encteyet nepeaHuii GpoHT | NMepeaHnii dpoHT Bxoaa 1 HacToAwWwmM, noru-
BXozia 1, BbIXOAMT CUrHan YEeCKWIA pe3ynbTaT HacToAWMiA, NPoAoMIKa-
umnynbca wuprHoi 200 mc | etca 200 Mc, MEHSIeTCs Ha YCNOBHbIN
9 «M» nepeaHero dpoHTa Bxoga | MepeaHre dpoHTbl Bxoaa 1 v Bxoaa 2

1 v Bxoga 2

OAHOBPEMEHHO HACTOSILLME, JIOTUYECKNI
pesynbTaT HacToAWMIA, B NPOTUBHOM Clyyae
YCNOBHbIN

Hanpumep, 3agaH napametp 3.2.00 (ynpaBneHne NpoMeXyTO4HbIM pefie C 3a4ePKKOMN Mo
BpemMeHn) = 00112. U3 noscHeHui K napameTtpy P3.2.00 MoxHo y3HaTb: pene 5 (M5) n
pene 4 (M4) onpegenstoTcs ynpasasiowmnm cnosom A, pene 3 (M3) v pene 2 (M2) onpege-
naiTCa ynpasnsiowmm cnosom B, pene 1 (M1) onpeaensierca pa3psigamu TbiCaY M COTEH
ynpasnstowero cnosa C. CM. pUCYHOK HUXKeE:
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CootaeTcrayer M5, onpeﬂemeTcﬂJ L Cootsetctayet M1, onpegensercs
NpaBASIOLLAM CNOBOM A Pa3psaoM ThiCHH 1 PasPSOM
Y COTeH ynpasnsioliero cnosa C

Cootsetctayet M4, onpenensetcs

VTIDABISIOWIAM COBOM A Coorsetctyet M2, onpenensercs

YNpasnsioLLMM CNoBOM B

CootsetcTyet M3, onpenensercs
YNPaBnsioLLMM CNIOBOM B

PucyHoK 66 — MpumMep 1 CTPYKTYpbl ypaBAstoLLEro CI0Ba NPOMEXKYTOYHbIX pene

Hanpumep, ecnun 3agaHo P3.2.01 (ynpaBasioliee cnoBo A NPOMEXKYTOYHOro pene) =
10111, To npuHyauTenbHo 3agaetca M5 = 1, M4 = 0. lMockonbky M3, M2, M1 onpegens-
0TCS He ynpaBAstoWmnm cnoBoM A, ycTaHoBKa P3.2.01 He AeNCTBYET NO OTHOLLIEHMIO K M3,
M2, M1.

0 11

1
CootseTCTBYET MSJ
MpuHypurensho 1 .
He peiicteyer

Coortsetcrayer M4
[MpuHyamTensHo 0

PuCyHOK 67 — MpumMep 2 CTPYKTYpbl yNpaBAstoLLEero CI0Ba NPOMEXKYTOUHbIX pene

Hanpumep, 3agaHo P3.2.03 (cootBeTcTBYOLIEE M2 ynpaBnsiouiee cnoso B) = 01022. U3
nosicHeHun K napameTpy P3.2.03 MoxHO y3HaTb: M2 = DI2&&DI3.

0@ 2
Bxog, 2 kak DI2 | «/» -Bxoma 1 1 Bxoaa 2
OKBMBANEHTHO CneayloLLeit
Bxop, 1 kak DI3 cxeme:

‘ DI2 DI3 M2

PucyHok 68 — Mpumep 3 CTPYKTYpbI yNpaBAstowero CI0Ba NPOMEXYTOYHbIX pene

YBA3bIBas C BbllENPUBEAEHHBIM, €C/TU, HAaNpPUMep, CHOBa 3afjaHbl Pa3psabl JECATKOB U
eavHuny P3.2.08 (cooTBeTcTBytoWee M2 ynpasnsiowee cnoso C) kak 01, To dyHKUuMS,
Bblpaxkaemas M2, — 370 npsiMoe BpalleHue. Ecnm oAHOBPEMEHHO cpean
P2.0.28+P2.0.32 3agaHo 51 (CMHXpOHHOE MPOMeXyTo4HOoe pene M2), To COOTBETCTBYIO-
Last MHOropyHKLMOHabHas BbIXOAHASA KNemMMma BbIBOAWT CUTHaA.

X X X 0 1

BpatueHve B npsiMOM Hanpaenexnmn
(cooTBETCTBYET DYHKLMN KNEMMbI
BBO/JA LM(POBOIA BENMYMHBI)

PucyHok 69 — Mpumep 4 CTPYKTYpbl yNpaBAstowero CI0Ba NPOMEXYTOYHbIX pene
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[pomexXyToYHOE pene MOXET ¢ MoMoLLblo NapameTpoB P3.2.12+P3.2.16 3agaBaTb
BPeMS 3aJePKK1 BO BPEMS €ro NOAKIYEHNS, C MOMOLLbIO MapameTpoB
P3.2.17-+P3.2.21 — 3apaBaTth BPeMS 3a[€PKKN BO BPEMS €ro OTKo4eHUs. TakKe ¢
nomolbio napametpa P3.2.22 MOXHO 3ajaBaTb, €CTb /I AEWCTBUE MHBEPTALIMK €r0
BbIXOAHOrO cUrHana. B cBasu ¢ aTum, Hanpumep, ecnu 3agaHo P3.2.13 (cooTBeTcTBYIOLEE
M2 Bpems 3agepku nogkntodenuns) = 10.0 ¢, P3.2.18 (cooTBeTCTBYIOWEE M2 Bpems
3afepKu oTrIoveHus) = 5.0 ¢, To Bo BpeMs noarnodeHus DI2 n DI3 M2 nogknioyaercs
He cpa3sy, a Bbxaas 10.0 c. AHanornyHo, korga DI2 nnu DI3 oTknovaetcs, M2 oTKoYa-
eTcsl He cpasy, a Bbxaas 5.0 c.

DISJ:

HopmanbHbiii curHan M2 i |

[SS—— —~— -
| Bpems 3a7epxKm, | Bpems 3a7iepxKy |
OTpuLanme curiana M2 | MOAKMIOYEHMs | | OTKIHOYEHUs |

I

PucyHok 70 — BpemeHHas auarpamma paboTbl BHYTDEHHETO pene

7.12 OYHKUNM BHYTPEHHErO Tanmepa

B npeo6pasoBaTenb 4acToThl BCTPOEHO 2 TaMepa. PerynupoBaHune BpeMeHu nycka u
0CTaHOBa, a TaKe COPOC TaikMepa MOryT OCYLLECTBATLCA C MOMOLLbIO LIMbPOBOro BXoga.
CUrHanusaumio 0 JOCTUHKEHUN BPEMEHU MOXKHO BbIBECTH Ha BbIXOAHOE pere.

Taitmep 1 (pa3spsin,

eavuy P3.2.23) Bpewms nycka,
Knemma Bxopa Taiimepa. 0CTaHoBa TaiiMepa 3haverme,
DyHKUMM Knemm 48-49 [IOCTXEHUEM BPEMEHN -
vcuucnenvs Taitvepa 1 P3.2.24 | HocTixerue Bpemenn Taiimepa 1

(bynumst
BbIXOAHOI KNEMMb! 42)

3HaveHue,

Taiimep 1 (paspsz Ypasrsiouce FOCTVIXEHVEM BPEMEHI HepocTukenite BpemeHi
cotet P3.2.23) 11080 vcumenenvs Taitvepa 2 P3.2.25 Taiimepa 2 (GyHkuva

Knemma 06Hynetws Taiimepa. Copoc Taiimepa 5 MHOrO(YHKLMOHANIbHON BLIXOAHO
OyHupm knemm 50-51 nggeng Knemmbl 43)

Taiimep 2 (pa3psia

Thicsy P3.2.23) 3Hauetve,
1EM BpeMEHI BpeMeHy Taiivepa 11
EntHing wcumcnenva Taiimepa 1 P3.2.24 BpeMeHN Taiivepa 2
3HaueHue, YCTaHOBNIEHHOE (GyHKLAS MHOTOYHKLVOHNbHOTR
EQVHVLA YCTHOBNEHHOTO BPEMEHN BpemeHi BHIXO/IHO/H KIEMMbi 44)

BpeEMeHy (paspsn,

i 2P3.2.2
ECRTKOB THOR P3.2.23) ucumcnenns Taitmepa 2 P3.2.25

PucyHok 71 — HacTpoiKa BHYTPEHHUX TaliMepoB
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Koraa Ha undpoBoM Bxoge NpuUcyTcTBYeET curHan (yHKumu Bxoaos 48 n 49), Tanmep
HauyMHaeT oTcHeT BpemeHu. Korga curHan cHMumaeTcsi ¢ Bxofa TaMepa, TanMep npekpa-
LaeT OTCHET BPpEMEHMU, NOAAEPKMBAs TEKYLLee 3HaYeHue.

Korga daKtnuyecKoe 3HavyeHne cHeTa BpeMeHU TanMepa 1 gocTuraeTt 3HaveHus, 3agaH-
Horo B P3.2.24, cpabaTbiBaeT BbixoHOE pene npeobpasoBatenst 4actoTbl. COOTBETCTBYIO-
Lwas GyHKLMS BbIXOAHOrO pene npeobpasoBaTens HacToTbl — AOCTUKEHWUE BPEMEHMU
Tanmepa 1 (42).

Korpa dakTtuyeckoe 3HaveHne cyeTa BpeMeHu TaMepa 2 JOCTUraeT 3HavYeHus, 3aaaH-
Horo B P3.2.25, cpabaTbiBaeT BbIxo4HOE pene npeobpasoBatens 4yactoTbl. COOTBETCTBYIO-
was GyHKLMS BLIXOAHOMO pene npeobpasoBaTens HacToTbl — AOCTUKEHNE BPEMEHM
Tanmepa 1 (43).

Korga ¢aKtnMyecKoe 3HavyeHne cyeTa BpeMeHU TanMepa 1 gocTuraeTt 3HaveHus, 3agaH-
Horo B P3.2.24, a daKTUyeckoe 3Ha4yeH1e cyeTa BpeMeHM Taimepa 2 He JOCTUraeT 3Have-
HUS, 3aaaHHoro P3.2.25, cpabaTbiBaeT BbIXO4HOE pefie npeobpasoBaTtens YactoTel. Koraa
daKTM4ecKoe 3HavYeHne cHeTa BpeMEeHM Tamepa 2 A0CTUraeT 3Ha4YeHus, 3aaHHoro B
P3.2.25, BbIxoagHOE pene BobiKntovaeTcs. CooTBETCTBYOLLAA GYHKLMA BBIXOAHOMO pene
npeo6pa3oBaTens HacToTbl — [JOCTUKEHWE BPEMEHM TaiMepa 1 U HEJOCTUKEHWE Bpe-
MeHU Tamepa 2 (44).

C nomoLLbio LMHPOBOro BXxoa MOXHO 06HYNUTL TaMepbl. CooTBeTCTBYOWAaA GYHKLUMUA
LMdpPOBbIX BXOAOB — BX04 06HyneHuns Tanmepa (50+51).

YcTaHOBNEHHOE Bpems Taiimepa 2
e T T
| YcTaros/eHHoe
|_Bpewms Taimepa 1
-

CurHan kiemmbl *1

BXO/a TaiiMepa
Cvrxan knemmbl

06HyneHs Taiimepa |
CurHan focTUxeHus 1

BpeMeHu Taimepa 1

I |

’ | I
CurHan nocTxeHns L .

! I

' |

BPEMEHI TaiiMepa 2 '

. CvrHan AOCTUXEHWS BPEMEHN
Taumepa 11 curkan HEeIOCTKeHNs
BPEMEHM Taiimepa 2

PucyHok 72 — O6HyneHue TaimMepos
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7.13 OYHKLNK BHYTPEHHErO ONepPaLMOHHOIo
MOAY/S

B npeo6pazoBaTtens YacToTbl A310 BCTPOEH 0AMH 4-KaHanbHbIM ONepaLMOHHbIR MOAYb.
OH nony4aeT AaHHble U3 BYX NapaMeTpoB Npeo6pa3oBaTesis YacToTbl, OCYLLIECTBASET NPO-
CTble onepaLMn U B KOHLIe BbIBOAWUT pe3ynbTaT onepaLmm 10 0co6oro ciyvas npuMeHeHus.
KoHe4Ho, onepaunoHHbIA MOAYb TaKXKe MOXKET OCYLLECTBAATL AENCTBUSA LMdPOBOro
BbIXOZla M aHaIOroBOro BbIXoaa.

Auéjec A X0z OnepaLym L
P3.2.28, P3.2.31, P3.2.34, P3.2.37 Bixoa 710 0C06Or0 Cyyas
== (YCTaHOBNEHHBIIf UCTOYHUK
Ynpasnenue Pesynbtar SABNIFETCA PE3yNbTATOM OnepaLmm)
OnepauvonHIM || weotpery-
Mogyniem NMPOBAHHO
P3.2.26 onepavym Kao
03 PULIEHT
w 2A51é)ec B Bx0zia onepauum Perynuposanus Pegynerat

P3.2.32, P3.2.35, P3.2.38 | |

P9.0.46, PeaynbTar onepauym 2 GonbLue 0

P3.2.30, | === (YHKLMS MHOTODYHKLMOHNLHOI
Po.47, BbIXO/HOI KNeMMbl 58)

Caoiictea P3.236, ggﬁg’

xoadu- P3.2.39 -

LivieHTa

perymmpoBanus =

onepauum BbIX0Z aHANOroBOiA BENMYMHbI
- (yCTaHOBKa BbIXO/1a COOTBETCTBYET

3221 pe3ynbTary onepawn)

PucyHok 73 — Pa6oTa onepaLmoHHOro MOAyns

Tabnuua 195 — MosicHeHNa K ynpaBaeHWIo onepaLMoHHbIM MoayneM

Mapametp | CootBetcTBylowee | PyHKUMA Mosichenns
3ajjaHHoE 3Ha-
YeHue nosuLun
P3.2.26 0 Het onepauuun He BbINOAHAET ONepawuuio
1 Onepauus croxeHus [JaHHble agpeca A + faHHble agpeca B
2 Onepauyus BblYUTaHUS [JanHble agpeca A - aaHHble agpeca B
3 Onepauus yMHOXeHUs [laHHble agpeca A X aaHHble agpeca B
4 Onepauusa aenexns [aHHble agpeca A+aaHHble ajpeca B
5 bonbuwe, yem onpegeneHo | Ecau gaHHble agpeca A > aaHHbIx agpeca B,
pesynsTar onepauuu - 1, B npoTMBHOM cnyyae - 0
6 MeHblue, 4em onpefeneHo | Ecau aaHHble agpeca A = aaHHbIM agpeca B,
pesynbTar onepauuu - 1, B npoTMBHOM cnyyae - 0
7 bonble unn pasHo onpe- | Ecan fanHble agpeca A = aaHHbIM agpeca B,
JeNneHHoMy pesynbrar onepauuu - 1, B npoTMBHOM cnyyae - 0
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Napametp

CooTBeTcTBYyIOLEE
3a/jaHHOe 3Ha-
YeHue nosnumuu

PyHKUMA

MoscHeHns

8

CymmapHblii

Bpems aaHHbIX Kawaoro agpeca B (eanHuua: mc),
K pesynbraty onepauuu npubaBaftoTCa AaHHble
agpeca A. Hanpumep, faHHble agpeca A = 10,
JaHHble agpeca B = 1000, 310 03HavaeT, 410 Ha
Kaxable 1000 Mc K pesynbraty onepauuu npu-
6aBnsierca 10. 06nacTb pesynsLTatoB onepauuu:
-32767+32767. Korga pesynbrat onepawmu
MeHble -9999, Bce TOYKM B Ap06K 0603HavatoT
oTpuuaTenbHble 3HadeHus. Hanpumep, 1.0.1.0.0
03HavaeT -10100

9+F

Ynepxanue

Ynepxanue

Tabnanua 196 — MosicHeHns K CBOMCTBAM KO3 GULMEHTa perynnpoBaHus onepaLnm

Napametp | CootBeTcTBylOWEE | PYHKLMA MosicHeHwns
3ajjaHHoe 3Ha-
YeHue NosuLmumn
P3.2.27 0 Onepauuu ymHoxeHus. KoadduumeHnt | Pesynbrat onepaumnn X KoadGuumeHt

HaCTPOWKKM — He ApOGHOe Yncno perynMpoBaHus onepaumum

1 Onepauuu ymHoxeHus. KoadduumeHnt | Pesynbrat onepaumnn X KoadGuumeHt
HacTponkn — 1-3HayHas Apo6b perynupoBaHus onepauumn+10

2 Onepauuu ymHoxeHus. KoadduumeHT | Pesynbrat onepaunn X KoadGuLMeHT
HaCTPOMKK — 2-3HayHas Apobb perynupoBaHus onepauun+100

3 Onepauuu yMHOXKeHUs. KoadduumeHT | Pesynstat onepauun X koaGduumueHt
HaCcTPoOnKK — 3-3HauyHas Apo6b perynupoBanus onepauun+1000

4 Onepauuu ymHoxeHus. KoadduumeHt | Pesynbtat onepaumnn X KoaGGpuumeHt
HacTPonKK — 4-3HauyHas Apo6b perynupoBaHus onepauun+10000

5 Onepauuu genequs. Koadduumnent PesynbTar onepaunn+ko3adpduuneHt
HaCTPOWKKM — He ApOGHOe Yncno perynMpoBaHus onepawmuu

6 Onepauuu genexus. KoadduumneHt Pesynerat onepaunn+KkoapduumneHt
HacTponkn — 1-3HayHas Apo6b perynupoBaHua onepauun X 10

7 Onepauuu genenus. Koadduument Pe3ynerat onepaunu+KkoapduumeHt
HaCTPOWKKM — 2-3Ha4yHas Apobb perynupoBaHus onepauun X 100

8 Onepauuu genequns. Koadpduumnent Pesynetat onepaunn+ko3adpduuneHt
HaCTPOKKM — 3-3HayHas Apobb perynupoBanus onepauun X 1000

9 Onepauuu genequs. Koadduumnent Pesynbrar onepaunn+ko3adpduuneHt
HacTpoKK — 4-3HayHas Apobb perynupoBaHus onepauun X 10000

A Onepauuu genexus. KoadduumneHt Pesynerat onepaunu+4nciosoe

HaCTPOMKK — He ApO6HOE YnCno

3HayeHne OyHKLMOHANbHOTO Koaa,
COOTBETCTBYHOLLENO KO3IDPULMEHTY
perynupoBaHus onepauum
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MpopgonkeHue Tabanupl 196

Napametp | CootBeTcTBYylOWEE | PYHKLMA MosicHeHws
3ajjaHHOe 3Ha-
YeHune nosuLnn
B Onepauuu genequs. Koadpduumnent Pesynbtar onepaumn+4nciosoe
HacTpoiKKM — 1-3Ha4yHas Apo6b 3HayeHue GYHKLMOHaNbHOro Koaa,
COOTBETCTBYIOLENO KOIPPULMEHTY
perynupoBaHus onepauuu, X 10
C Onepauuu genequs. Koadpduumnent PesynbTat onepaumn+yncnosoe
HaCTPOMKK — 2-3HayHas Apobb 3HayeHne GYHKLMOHaNbHOO Koja,
COOTBETCTBYIOLENO KOIPPULMEHTY
perynuposanus onepauuun, X 100
D Onepauuu genexus. KoadduumneHt Pesynerat onepaunu+4nciosoe
HacTponKK — 3-3HayHast Apo6b 3HayeHue GyHKLMOHANbHOTO KoAa,
COOTBETCTBYHOLLEND KO3IDPULUEHTY
perynupoBaHua onepauuu, X 1000
E Onepauuu genenus. Koadduument Pe3ynetat onepauuu+4uciosoe
HaCTPoOnKK — 4-3HayHas Apo6b 3HaveHue GyHKLMOHANbHOTO Koaa,
COOTBETCTBYHOLLEND KOIDPULUEHTY
perynupoBaHus onepauuun, X 10000
BHUMAHME: 5+9 03HaYaloT, 4T0 B ONEpaLmmn HanpsAMYIo y4acTByeT KOADPULMEHT perynupo-

BaHus onepauuu, a A+E - 4To B onepaLmu He y4acTByeT HanpsiMyl KO3GdULK-
€HT PerynupoBaHHsi OnepaLu, OH TONbKO YKa3biBaeT Ha Kakoi-1n6o
napameTp. YyacTByeT B onepaLuu YNCI0BOe 3HaYEHHE B NapaMeTpe.

Tabnuua 197 — MosicHeHNs K NPUMEHEHWIO pe3ynbTaTa onepauum

OpueHTaums pesynbTata onepawmuu

Mpeaensl pesynbrara onepawum

PeaynkTat onepauyy yKasbiBaeT Ha 3aAaHHYI0 4YacToTy

-MaKcumanbHas YacTota+MaKkcUManbHas yacTtota
(To4Ka Apobm)

PeaynbTat onepauyu yKasbiBaeT Ha 3aaHHYI0 YacToTy
BEpXHEro npezena

0+MaKc1ManbHas yactota (Toyka Apobu oTépackiBa-
eTcs)

Pesynbtat onepauuu ykasbiaeT Ha 3aganue NN

-1000+1000 osHa4aer -100.0+100.0 %

Pe3synbTar onepaumnu yKasbiBaeT Ha 06paTHyto cBasb ML

-1000+1000 o3HayaeT -100.0+100.0 %

Pe3yanaT onepaulunu yKa3blBaeT Ha 3a/laHHbIA MOMEHT

-1000+1000 o3HayaeT -100.0+100.0 %

Pe3ynbTar onepavuy yKasbiBaeT Ha BbIXO4 aHaNoroBoi
IIMHBI

Pesynbrat onepaumu 1: -1000+1000

Pesynbtat onepaumu 2: 0+1000

Pesynerar onepaumn 3: -1000+1000

Pesynetat onepauuu 4: 0+1000

Pesynbrat onepaumu 1 MOXHO NPOBEPUTL C MOMOLLbIO NapameTpa P9.0.46.

Pesynbrat onepaumm 2 MOXHO NPOBEPUTL C MOMOLLbIO NapameTpa P9.0.47.

Pesynbrat onepaumum 3 MOXHO NPOBEPUTL C MOMOLLbIO NapameTpa P9.0.48.

Pesynbrat onepaumu 4 MOXHO NPOBEPUTL C MOMOLLbIO NapameTpa P9.0.49.

Mpumep: nytem onepaumm 2 cymma 3Havyenmn VFL n VF2 ncnonb3yeTcs ansg 3agaHuns
MomeHTa. Mpegensl MomeHTa 0.0+100.0 %, noatomy TpebyeMbli AuanasoH pesynbraTta
onepaummn 0--1000. MocKonbKy npefensl 3agaHHoOro Hanpsxenns VFL n VF2
00.00+10.00, anana3soH peadynbrata onepauunn 0-+2000. Hy>KHO TOSIbKO OTHATL 2, YTOGbI
nony4nTb TPEByeMble 3Ha4YeHUs peaysbTaTa onepauum.
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Tabnuua 198 — MapameTpbl ANt HACTPOMKM ynpaBaeHUst MOMEHTOM

MNapametp HasBaHue 3apaHHoe Mosichenne
3HayeHne
P1.1.14 WCTOYHMK MOMEHTa 9 VICTOYHMK MOMEHTa M3 pe3ynbrata onepauuu 2
P3.2.26 Ynpasnexue onepaum- H.0010 BbibupaeTcs onepauus 2 B Ka4ecTse onepauuu
OHHbIM MOZyNEeM CNOXeHUs
P3.2.27 CsoictBa koadduumenta | H.0050 CornacHo onepaLmm BblYMTaHUs KO3DOULMEHT
perynMpoBaHu1s onepawum HaCTPOiiKK — He ApO6HOE YMCNo
P3.2.31 Bxoa A onepauuu 2 09009 CootsetcTytolwmin napametp P9.0.09, 6e33HakoBas
onepauus
P3.2.32 Bxoa B onepauuu 2 09010 CootsetcTytowmin napametp P9.0.09, 6e33HakoBas
onepauus
P3.2.33 Koa¢pduumnent perynupo- | 2 Koa¢duumneHt perynuposanus 2

BaHKA onepauuu 2

BbllweonncaHHoe paBHO3HAYHO:

Peaynbtat onepauuu = (4ucnoBoe 3HaveHve B P9.0.09 +
yucnosoe 3HadveHue B P9.0.10)+2.

Ecnn P3.2.27 = H.00AO, BbllieonMcaHHOe paBHO3Ha4YHO:

Pesynbrat onepauuu = (yucnosoe 3HaveHune B P9.0.09 +
yucnosoe 3HayveHune B P9.0.10)+ yncnoBoe 3HayveHne B PO.0.02.
Ecnn P0.0.02 = 1:

Pesynbrat onepauuu = (4yucnosoe 3HaveHune B P9.0.09 +
yucnosoe 3HayveHune B P9.0.10)+1.
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7.14 ®yHKumm N4

B npeo6pazoBaTtens YactoTbl A310 BcTpoeH perynstop MU, KoTopbiit UMeEET BbIGOP
KaHana 3afaHus U KaHana o6paTHoi cBA3K. [loNb30BaTeNlb MOXKET NPUMEHNATL Er0 ANS
aBTOMATMYECKOro ynpaBieHUs NPoLEeCCOM U yrpaBieHUs NOCTOSIHHLIM HaMpPsiXKeHNeM,
NMOCTOSIHHBIM TOKOM, MOCTOSIHHOW TeMMNepaTypon, CUNOMN pacTsKeHus u ap. Micnonbays
ynpaBJ/ieHUe No 3aMKHYTOMY KOHTYpy MN/], nonb3oBaTeNb A0MKEH 3aaTb BbIGOP cnocoba
3afaHua paboyen yacTtoTbl PO.0.04 Kak 8 (ynpasnenue MNA), 1. e. MU aBTOMatnyecku
perynupyeT BbIXOAHYIO 4acTOTy, COOTBETCTBYIOWME napameTpbl MU/, 3agatotcs B rpynne
P4. Cnoco6 ncnonb3oBanus MW cneayowmn:

— RN UREDSEOERSOO Coswmewerme
CT

B i PID 4acToT

3ajaHHe HC0BOT0 perymmop Mapawep 1 PID ‘ }

vaserus PID P4.0.01 ﬂg;mm%ngmg !
‘éymmapune Bpems P4.0.06 ‘ t

P0.1.00
P0.1.01
P0.1.02

\ Bpeum miodepe- Ocaesocn -
P Hagpasnvsm% Mpegen posanra P2 o %?D BNG?FBSTEOT?;MKa | pgurarens
eACTBE PID [—=|  OTKNOHEHMS J
e P40.03 PA0.08 P4 2,06 PO0.0428
e MNapametp 2 PID P4.2.07
TponopumoHansHoe: ‘
Benvienve P4.0.10
ByMMapmg Bpems P4.0.11
pems nbdepeHLy-
‘ POBaHMS P4%‘P 2 ‘
Ynpasnse-
(OroGpaxeHue Yenosust p:uﬁ
3/JaHHOM NEPEKNIOHEHNS ‘ 06bexT
[ | sommm PA0.13
P40.14
PA015 ‘ ‘

O6paorka curvana

Oropaxevie WeTosHng ‘ 0BpaTHON Caan Uawepeis
‘ BeNUYMHbI gpew gmnhmap io‘;na 3 obpartoii P21 uﬁg;onréc;arfy
‘ 06paTHO Cesai 00paHoi cesu P4.0. ot ‘ %2201 10%5,2201 %g 308atens

PucyHok 74 — Crpyktypa NUJ perynstopa

B npeo6pa3zoBaTesb HacTOTbl BCTPOEHbI 2 paBHO3HAUYHbIX BbIYUCUTENbHbBIX 3IeMEHTa
MU, napaMeTpbl XapaKTEPUCTUK MOXKHO 3aaBaThb M0 OTAENbHOCTH, OCYLLECTBASS ONTUMU-
3MPOBaHHOE UCMOIb30BAHUE PETYIMPOBAHMS CKOPOCTH M TOYHOCTU. Korga Ha pasiinyHbix
aTanax TpebyeTcs pasnMyHOe perynMpoBaH1e XapakTepucTuK, Noab3oBaTelb MOXKET
1CMONb30BaTh LIMGPOBOI BXOA MM CBOGOAHOE NEPEKITIOYEHNE 3aJaHHOTO OTKIOHEHUS!
perynupoBaHus.

7.15 YnpaBneHue 4yactoTon KosnebaHus

Tabnuua 199 — lMapameTpbl YacToThl KonebaHus

MNapametp | Ha3BaHue 3anaBaemble npeaensl 3HauyeHune npu BbIXoAe
C 3aBoja
P3.1.03 PeXnM 3a1aHKs YacToTbl 0: OTHOCHTENBHO 3alaHHOI YaCTOTbl. 0
KonebaHus 1: OTHOCHTENBHO MaKCUManbHOM YacToThl
P3.1.04 | AmMnauTyaa Yactotsl konebanuit, % | 000.0+100.0 000.0
P3.1.05 | AMnauTyaa pesKkoro ckayka, % 00.0+50.0 00.0
P3.1.06 LlnKkn yacToTbl Konebaxus, ¢ 0000.1+3000.0 0010.0
P3.1.07 | Bpemsa HapactaHusa TpeyronbHoi | 000.1+100.0 050.0
BOJIHbI YaCTOTbl KONe6aHus, %
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B HeKoTOopbIX CUTYaLMsIX YacToTa Kone6aHUs MOXKET NMOBbICUTb XapaKTEPUCTUKM ynpaBie-
HUs ob6opyaoBaHueM. Hanpumep, UCrnonb3oBaHKe YacToTbl KoslebaHus B 060pya0BaHUK
NPAAUNBHOIO ¥ XMMUYECKOT0 BOSIOKHA MOXKET YAYHLIUTb PABHOMEPHYIO MOTHOCTb HaMaTbl-
BaHus BepeTeHa. [ytem yctaHoBKM napameTpos P3.1.03+P3.1.07 MOXHO HacTpouTb
XapaKTepUCTUKKN KonebaHus, B3B 3aaHHYI0 HacTOTy KaK LieHTpaabHylo 4acToTy.

MapameTtp P3.1.03 ucnonbayeTtcs Ana onpeaeneHns cnpaBoYHOM BENUYUHBI aMNInUTyAbl
Koneb6aHus. MapameTp P3.1.04 ncnonb3yeTcs Ang onpeaeneHns paamepa amnanTyabl
KonebaHus. NMapameTp P3.1.05 ncnonbayetcs AN onpeaeneHns pasmepa CKa4koo6pasHo
M3MEHSIOLLENCa YacToTbl KonebaHus.

Korpa 3.1.03 = 0, amnnauTyaa KadaHui COOTBETCTBYET 3a[jaHHOM YacToTe, ABASETCS CUCTe-
MOW UBMEHEHUS aMNAUTYAbl. U3MeHSETCA BMeCTe ¢ UBMEHEHMSIMW 3a[JaHHOM YacToTbl.

AMNAWTyaa = 3afaHHas 4acTtoTa X aMrnTyda 4acToTbl Kone6aHus.

CKayKkoo6pa3HO M3MeHSALLaACca YacToTa = 3alaHHas YyacToTa X aMnanTyaa 4actoTbl
KonebaHua X aMnanTyga cKayka.

Korpga P3.1.03 = 1, amnaunTtyaa Kofie6aHUs COOTBETCTBYET MaKCMManbHOM YacToTe, SBS-
€TCs CUCTEMOW C yCTAHOB/IEHHOM aMMUTYA0N KoleGaHui, amnantyaa GpUKCupoBaHHas.

AMNInTyAa KonebaHua = MaKCcMManbHas YacToTa X aMninTyAa 4acToTbl KonebaHus.

CKa4yKoob6pa3Ho MeHsIoLancs YacToTa = MaKCHMasibHas YacToTa X aMnauTyaa 4acToThl
KonebaHu X aMnauTyaa cKadka.

LlMKn yacToTbl KonebaHus: 3HaYeHne BPEMEHN OAHOIO 3aBEPLLUEHHOIO LKA 4acToTbl
Koneb6aHus.

Bpemsi nogbema TpeyrofibHOM BOSIHbI HAcTOTbl KONEGaHUS: BpeEMS NOAbEMA TPEYrONbHOWM
BOJIHbI YaCTOTbl KOfleGaHUs COOTBETCTBYET MPOLIEHTHOMY BbIPaXKEHMIO LiMKIa YacToThbl
Kone6anusa (P3.1.006).

Bpems nogbema TpeyrosibHOM BOJHbI = LMK/ 4aCTOTbl Kofle6aHus X BpeMs nogbema Tpey-
ro/IbHOM BOJIHbI YACTOThI KONle6aHWs, EAMHULA — CEeKyH[a.

Bpems nogbema TpeyrofibHOM BOJSIHbI = LMK/ 4acToThbl KonebaHus X (1 — Bpemsa nogbema
TPEyrosibHOW BOJTHbI YacTOThl KoebaHwus), eAMHMLAa — CEKYHAa.

Ectb Kaquue; W Her kayexus

.HHWW.WW.H.WN

'!

'nmmmm‘mmu

PaboTa ¢ 4acToToit konebanus

= =

MexaHn3m B03BpaTHO
nocTynaTenbHoro

[lBuratenb KavaroLeiics
Kynnchl

PucyHok 75 — lMpumep 060pyaoBaHMs A5 UCNOb30BaHUS YacToTbl KonebaHus
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Yacrora
BbIXOAA
g BHesanHo
3 u3MeHsemas
g yactora
z
3
8 |
g
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g
- |
LienTpanbHast }
yacTota - ‘
g |
| |2
H |
2 |
| 2 BHesanHo
8 13meHsiemas ‘ ‘
| = yacTora 4
| l | Bpemst
| Bpewms onycKaHus I ‘
Bpewms nogbema }<—>
I ———
Bpems pasroHa TPEYrobHOM BOMIHbI !

BOJHbI Bpems
‘ 3amezneHms ‘

LlI/IKJ'I HacTOTbl Ka4aHUs
|

Komanna
DYHKLMOHMPOBaHHS

PucyHoK 76 — MpadmKm YacToTbl KonebaHus

7.16 Nlcnonb30oBaHWe aHaNoroBbiX BXO40B

Mpeo6pasosatesb YacToTbl A310 MeeT ABa aHa0roBbIX BX0OAa, KOTOPbLIE MOTYT MPUHK-
MaTb KaK CUrHasbl HanpsXeHUs, Tak 1 CUrHaslbl TOKa.

Tabnuua 200 — Hactpoiika aHanorosoro Bxoaa

Bxog | VF1 HanpsixeHue DIP-nepeknioyatens J6 neperoyaetcs B nonoxeHne «U», MOKET NpUHUMATL
curhan 0+10 B

DC

Tok DIP-nepeknioyatens J6 nepernoyaeTca B NoN0KeEHNUe «», MOXET NpUHUMaTbL

curian 0/4+20 MA

VF2 HanpsxeHue DIP-nepekntoyatens J7 nepernoyaercs B nonoxeHne «U», MOKET NpUHUMATL
curhan 0+10 B

DC

Tok DIP-nepeknioyatens J7 nepernoyaeTca B NoA0KeHUe «», MOXET NpUHUMaTL

curian 0/4+20 MA

Korpa npeo6pasoBatesib HaCTOTbl UCNONb3YET aHaNoroBbIM BXOA B KAYECTBE UCTOYHMKA
3a/laHus 4acToThbl, 3agaHna MmomeHTa, MU nnn o6paTHOM CBSA3K U P., 3aBUCMMOCTb 3Ha-
YEHUS HaNPSKEHUS UK TOKa W 3a[laHHOr0 3HAYEHUS UKW BETMYMHBI 0GPaTHOMN CBA3MK
MOXET 6blTb HACTPOEHa € NoMoLLbio NapameTpa P2.1.02, B KOTOpoM BbIGMpPaeTcs CooTBET-
CTBYlOLLAs KPUBaAs M yCTaHaBIMBaAIOTCA COOTBETCTBYIOLLME NapaMeTpbl KpMBOW. 3HaYeHne
Bxoza VF moxHo nposeputb B P9.0.09 1 P9.0.10.
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BbiGOp UCTOYHIKA
curHana

|
Knemma J
—2 |
VE 1 u, [
Curnan 1
— | ——H !
3anaHHast
GND [ | | BuGop | BeMYMHa/
— T 7| xpusoit | |Bennuna
— — - P2.1.02 obpatHoit
VF 2 u, ? | || canau
Curtan 2
— I '
GND M | | l
- - - | P2104 P2106 P2108 P21.10V |
BHumanve: MpumeHeHme kpuebix 2 1 4 |
L T ek omucano swwe
PucyHOK 77 — HacTpoiKa aHanoroBblx BX040B
MNOACHEHMUE: aHanoroBbIi Bxo4 NpeobpasoBarens Yactotbl No ymonyanuio 0+10 B.
Ecnu Bxog 0+20 MA, T0 oH akBMBaneHTeH 0+10 B. Toraa ecnn Bxog 4+20 MA,
70 2+10 B.

/.17 AHanoroBbln BbIXo[

Mpeo6pazosBaTtenb YacToTbl A310 MMeEeT OAMH aHaNoroBbIv BbIXOA, KOTOPbIM MOXET BbIBO-
[1Tb CUTHaN HanNPs>KeHUs UK TOKa.

Tabnnua 201 — HactpoiKka aHanorosoro BbIxoga

Bbixog | FM1 | Hanpsikenue | DIP-nepexntoyatens J6 nepekntoyaetcs B nonoxenue «U», MOKET BbIBOANUTD
curian 0+10 B DC

Tok DIP-nepekntoyatens J6 nepexnoyaeTcs B NOAOKEHNUE «I», MOKET BbIBOANTb
curhan 0+20 MA

®DyHKLMIO aHanorosoro Bbixoga FM1 MOXXHO HacTPOMUTbL € MoMoLLblo NnapameTtpa P2.0.33.
KpuByto BbIxoAa aHanoroBoro BbixoAa MOXHO HacTpouTb B napameTtpax P2.0.36. Kpusas
BbIXOAHOrO CUrHana nokasaHa Ha PUCYHKe HUXKe.

Boixog knemm FM
(nocne koppekTMpoBaHus)

a=P2.0.37

b=P2.0.36

Oxupanve napameTpoB
BbIX04a (nepen,
KOPPEKTVPOBaHHEM)

PucyHok 78 — Hactpoiika aHanoroBoro Bbixoga
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7.18 LUndpoBble BXobl

MNpeo6pa3zoBaTtenb 4acToTbl A310 umMeeT NaTb LMDPOBbIX BXOAOB, NOPSAKOBbLIE HOMEpPa
DI2-+DI6, B ToM 4ncne DI6, MOryT MCMONb30BaTbCA KaK UMMYSIbCHbIV BXOA,.

LindpoBble BXOAbI NpU BbIXOAE C 3aBOAa MO YMOIYAHMIO UCNOMb3YIOT BHYTPEHHWUIA UCTOY-
HWUK NUTaHWUSA. AKTUBUPYIOTCA NPK 3aMblKaHuK ¢ kKnemmorn COM (noruyeckas 1) v feakTueu-
pytoTCst NpU pa3mbikaHuK (BbiparkaeTcs 0). TakKe C NOMOLLbIO HACTPOWMKM NapaMeTpoB
P2.1.00 1 P2.1.01 MOXHO AenaTb MHBEPCUIO BXOAOB.

Korga VF ncnonb3yeTcst Kak LMPpPoBOM BbIXOA, OH NOAKMo4aeTcs K knemme 10 npeobpa-
30BaTesNs YacToTbl. TaKXKe ¢ NOMOLLbIO HACTPOMKKU NapameTpa P2.1.25 MoXHO aenaTb
MHBEPCUIO BXOAA.

Bxoabl DI2 1 DI3 moryT paboTaThb C 3aepxKaMu No BpeMeHu cpabaTtbiBaHWs. 3a4epxKu
HacTpauBaloTca B NnapameTpax P2.1.26-+P2.1.28. 3aaepKu UCNONb3YIOTCS, Korga Heob-
XOAMMO MPUHUMATh CUTHAN NO UCTEYEHUMN KAKOr0-TM60 BPEMEHW.

\A\ i«LA YcTaHoBKa 3aziepXki pene
\ \ ‘ I |Di1:p2.1.26
‘ : DI2: P2.1.27
‘Lff”fffff‘ DI3: P2.1.28
| |
| | t
Touka BpemeHu Touka BpemeHu
BXOfA CUTHasIA [fievicTeus curHana

PucyHok 79 — 3anepxKa cpabatbiBaHus BpeMeHn T

7.19 BbixogHoe pene

Y npeo6pa3zoBatens 4actotbl A310 Bcero 1 nopT MHOFOQYHKLIMOHANbHOMO Bbixoga — T1.
Bbixog T1 aBnseTcs pene ¢ NnepeKknaHbiM KOHTaKTOM.

Tabnuua 202 — Hactpoiika pene

HasaHue Bbixoga | Mapametp | Komnnektauus osicHeHns K BbIxoay

PeneT1 P2.0.29 Nanensb ynpasnenns A310 | Pene, npuBogHas MowwHocTb: 250VAC, Huwke 3A
wnn 30 VDC, Huwe 1A

MapameTp P2.1.30 ycTaHaB/IMBaET 3aepKy cpabaTbiBaHUs BbIXOAHOIO pene.
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‘ T T V pene
| | I I 1 ¥0:P2.1.29

[ : T1:P2.1.30

‘\_ - T2:P2.1.31

[

[

Touka BpeMeHM BO3HK-  Touka BPEMEHU Bbixoaa
HOBEHWA CUrHana Bbixoa  CUrHana BbixoJa

PucyHok 80 — 3anepxKa cpabaTbiBaH1s BbIXOAHOIO pene

7.20 UHTepdenc cBsasu ¢ PLC

YcTaHoBKa CBS3n
(ycTaHaBnMBaeTCs COrnacHo
dakTU4eckoit cuTyaumum)

CkopocTb nepesayn
Mporokon cesian nHpopmaumm B 6oaax P4.1.00
dopmar aauHbix P4.1.01
MODBUS-RTU Kapra | _ _| Mpeo6paso- | m| Amfec [1aHHOT0 YCTPOViCTBA [
pacwumpeHms BaTENb PA102 Dyrps
- cBA3N -l ot
TnasHbiii SG+ Y Hacrorhl 3anaspbisatie otsera P4.1.03 CBsi3N
5G- CNT-A310 CNT-A310
KOMMbloTep - |=—m=—| BpeMs BbIXOZA 32 IMMUT BpEMEH!
cBs3un P4.1.04

a dopmar nepesasm AaHHbIX

- P4.1.05

PucyHok 81 — CoeanHeHue no uHtepdeicy ¢ BHewHum PLC

Mpeo6paszoBaTtenb YacToTbl A310 ucnonbayet npotokon MODBUS-RTU. NMpeo6pasoBatenb
4acToTbl MOXET paboTaTb B CETU TONIbKO KaK Be1OMOe YCTPOMUCTBO. OH MOXET NPUHUMATb
naHHble oT PLC, HO He MOXKeT oTNpaBnaTb UX.

[ns ycTaHOBNEHWUs CBSA3U No UHTepdency RS-485 Heo6x0anMO HAaCTPOUTbL NapaMeTpbl
P4.1.00+P4.1.05. 3T napaMeTpbl JOMKHbI yCTaHaBAUBaTbLCS, Y4UTbIBas BCE NapameTpbl
NPOMbIWNEHHOW ceTh. B npoTMBHOM criyyae npeobpa3oBaTesib HacTOTbl OCTAHOBUTCA MO
OLWKNBKe 06pbIB CBA3M. Ha pMCyHKe HUXe NOKa3aHa cxema NoaKItoyeHns npeobpasosa-
Tens yactotbl A310 K NPOMbILWIEHHOW CETH.
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7.21 ABTOHacCTpOWKa aBuraTtens

Korga pexxvmoM ynpasneHus npeobpasoBaTens 4acToTbl ABNSETCS PEXUM BEKTOPHOIO
ynpanexus (P0.0.02 = 1 unu 2), To4HOCTb NapameTpoB asuratens P0O.0.19+P0.0.23
B/IMSIET Ha KAY€CTBO yrnpaBneHus Npeobpa3oBaTensa YacToThl ABUratenem. Ecnv Heo6xo-
[MMbI OT/IMYHbIE XapaKTEPUCTUKM yNpaBieHus npeobpasoBartenem 4acToTbl U apPeKTUB-
HOCTb 3KCMJlyaTalmu, To Haao, YTo6bl Npeo6pa3oBaTesib HacTOThl MOYYMA TOYHbIE
napameTpbl yNpaBasemoro Asuratens. Y7o kacaetcs Bcex TOYHO M3BECTHbIX MapamMeTpoB
aBuratens, To UX MOXHo Bpy4Hyto BBecTu B P0.0.19+P0.0.23, B NpOTUBHOM Cly4ae Heob-
XOMMO MPOBECTW HAaCTPOMKY ABUraTens.

MeTogammn HaCTPOMKK NapamMeTpoB ABUraTens ABAAOTCS CTalMOHapHas HacTPoWKa 1 nosn-
Haa HacTpovKa. g HaCTPOMKK NapaMeTpOB aCMHXPOHHOIO ABUraTeNs peKoMeHayeTcs
MCNoNb30BaTh MOJHYIO HACTPOMKY Mpu XxonocToM xofe asuratens (P0.0.24 = 2).

Ta6nuua 203 — CnocoGbl aBTOHACTPOVKK ABUraTeNs

Cnoco6 HacTpoiiku Onucanve PesynbTat HacTponKu

CrauuoHapHas HacTpoiika | MpUMeHSEeTCA TONbKO 419 aCUHXPOHHBIX ABUraTeNeit B cutya- | HeontuManbHbIn
LMsX, KOrAa Heyao6HO 0TCOEAMHUTb IBUraTeNb OT Harpy3Ku

MNonHoe pacno3HaBaHue pUMEHAETCA TONbKO ANA aCUHXPOHHbIX ABUraTenen, kotopsle | ONTUManbHbINA
OTCOE[IMHEHbI OT Harpysku

Tabnuua 204 — Bui6op crnocoba aBTOHACTPOKK ABUraTens

MNapametp HassaHue 3anaBaemble npeaensbl 3HaueHue npu BbIXoge
¢ 3aBojia
P0.0.24 ABTOHacTpoiika asuratens | 00: OTKIO4eHo. 00

01: CraumoHapHas HacTpoWiKa.
02: MonHas HacTpoiika

0: OTKNI0YEHO

HacTpoiika napameTpoB ABUraTenst oTKAYeHa.

1: CraumoHapHas HacTpoiKa

Korpa Harpy3Kka v aCMHXPOHHBbIM ABWUraTeNlb He MOTYT GbiTb MOSIHOCTbIO Pa3beANHEHbI,
MO}HO MCMNOMIb30BaTb AaHHbIM cnoco6. [Nepen BbINOIHEHWMEM pacno3HaBaHWs HEOOXO-
OWMO NpaBUIbHO YCTaHOBUTb 3HavyeHus napameTtpos P0.0.13+P0.0.18. BbinonHuB
HaCTPOMKY NapaMeTpa, HaxxnmaeTcs KHomnka «[TYCK», npeo6pa3oBaTesib HacTOTbl 3anyCTUT
CTaLMOHapHYO HAaCTPOMKY, MOCNe KOTOPOW ByaAyT NOnyYeHbl TPU 3HAYEHUS MapaMeTpoB
P0.0.19+P0.0.21.

2: MonHas HacTpoiika

Korpa MOXHO NOSHOCTbIO OTCOEAMHUTL Harpy3Ky ¥ aCUHXPOHHbLIN ABUraTeNb, UCNOMb3Y-
eTCs JaHHbI cnocob (eciv NO3BOMSIOT YCA0BUS, TO Jlydlle BCEr0 UCMNONb30BaTh AaHHbIM
cnocob6 13-3a ero AocTaTo4HO xopollero addekKra). Nepen BbINOIHEHWMEM pacno3HaBaHuUs
Heo6X0ANMO NpPaBUIIbHO YCTAaHOBUTb 3HavYeHnsa napameTpos PO.0.13+P0.0.18. Beinon-
HWB HaCTPOWKyY NapameTpa, HaxxumaeTtcs KHomnKa «[MYCK», npeobpa3oBartesib 4acToThbl
3anyCTUT MOJTHYIO HACTPOKKY, NOC/IE KOTOPOW MOXXHO MONYYUTb MATb 3HAaYEHWUI NapameTpoB
P0.0.19+P0.0.21.
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Mopsapok pacno3HaBaHWA NapamMeTpoB ABUraTens:

1. Ecnu aBuratefib MOXHO MOSIHOCTLIO pacLenuTb ¢ Harpy3Kon, yoeanTbes, YTo ABUra-
Tenb BO BPEMS CBOEro BpalleHus He OKa3blBaeT BUSAHUS Ha 060pyaoBaHue.

2. Tocne nofayv nuTaHus y6eanTbCs, YTO NapamMeTpbl NpeobpasoBaTens 4acToThl
P0.0.13+P0.0.18 ognHaKoBble C COOTBETCTBYIOWMMHU NapamMeTpaMu, yka3aHHbIMU Ha
nacrnopTHom TabnunyKke asuratens.

3. Y6eautbcs, 4TO PEXMM ynpaBneHus npeobpasoartenem yactoTtel PO.0.03 =0 (T. e.
3anycK npoLiecca HacTPOMKU ABUraTesNis MOXET 6biTb 3anyLLEeH TOMIbKO € MynbTa ynpasne-
HUS HaXKaTMeM Ha KHOMKY «[TYCK»).

4. HactpouTb napameTtp P0.0.24, BbiGpaB cnocob HacTPOMKK NapamMeTpoB ABUraTens.

Ecnu Heo6xoaMMa nonHas HaCTpoMKa, To napaMeTp ycTaHaBanBaetcs Kak P0.0.24 = 2.
HaxkaTb KHOMKy «BBO/Z», 3aTeM KHONKY «[MTYCK», Ha nynbTe ynpasneHusa 6yaet otobpa-
*aTbcs cooblieHune «ESIM», 3aroputcs nHamkartop «Pab», nHaukatop «Hact» 6yaet Henpe-
pbIBHO MUraTb. HacTpoika napaMeTpoB ABuratens npogonxaetcs okono 30-60 c. MNocne
HaCTPOMKM NapameTpoB oTo6paxkeHue coobuieHuns «FESI» npekpallaetcs, MHAUKaTop
«HacT» racHer. Npeo6pa3oBaTe/ib 4acTOTbl aBTOMATUYECKU COXPAHAET Pacno3HaHHble
napameTpbl XapaKTepPUCTUK ABUraTeNs B COOTBETCTBYIOLLME NapaMeTpbl.

7.22 lNopaeprkaHue naBsieHus BoAbl C MOMOLLbIO
nua

AsTOMaTU4ECKMA
BbIK/IOYaTeNb

L
|

NeTounmk AC 3PH 12 71

nutanns 380 B |

LSJ

[lBuratens

Mpeobpasosarenb
T 4acToTbl w

T1A Bbixoa T1 MHOrOGYHKLMO-
HaslbHOrO pene

T1B Mo ymon4anmio— curkan
«Pabota»

TiC

JIEWTTS
[NaBneHus

PucyHok 82 — Cxema nofKIK4eHNUs Npeo6pa3oBaTens YacToThl 415 NOAAEPKAHNUA aBNeHNs
¢ aatynkom 4-20 mMA

BHUMAHME: €C/M Ucnonb3ayetcs maHomeTp, 10 J5-1 (DIP-nepekntoyatens VF1) nepekntoyaetcs
B nonoxenue U. Ecnm fatumnk aaBnequs, 1o J5-1 neperntoyaercs Ha CTopoHy |.
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OnucaHve NnapaMeTpoB ANS pexnma NoaaepKaHusa jaBneHus (‘ O3Ha4aerT, 4To Nos1b30-
BaTesto, KaK NpaBuIio, He HYXKHbl U3MeHeHUs. ¢ : 03Ha4vaeT, YTo Nonb3oBaTtesb 3ajaeT

napameTpbl COrnacHo peanbHOM CUTyaL ).

Tabnuua 205 — Hactpoiika NMUA-perynsitopa ansa nogaepanns aaBaeHns

MNapametp | HasBanue Mo ymonyanuio MosicHeHns CsoiicTea
P0.0.03 Bbl6op KOMaHAbI 0 MNyck kHonkow «[YCK» ¢ naHenu ynpasneHus o
«YCK» 1 Myck ¢ uudposoro Bxoaa DI2 (P2.0.01 = 11)
P0.0.04 Bbl6Op UCTOYHMKA 8 McTouHuK Yactotsl MAL ¢*
4acToTbl
P0.0.11 Bpems ycKopeHus Mogenb 06opy- | YctaHaBauBaeTcs Heo6xoaMMoe ¢
[0BaHNs
P0.0.12 Bpewms 3ameaneHus Mogenb 06opy- | YctaHaBnuBaeTcs Heo6xoauMoe o
[0BaHus
P4.0.00 WCTOuHMK 3apanus 0 McTounuk 3aganus P4.0.01 ¢
nna
P4.0.01 3apanve NUL, % 50 [laHHOE 3Ha4YeHue NoAb30BaTeNb JOMKEH o
onpeaensiTb COracHo peanbHoi cutyaLum,
NPOLEHTHOE 3HaYeHne oTHocuTenbHo P4.0.04
P4.0.02 WcToyHuk obpatHoit | O McTouHuK 06paTHoi cBa3u - Bxog VF1 *
csasu MAA
P4.0.03 Hanpasnexwue MU 0 MU B npsiMom HanpaeneHnn. Yem Gonblue ¢
06paTHas CBA3b, TEM MeHbLUE YacToTa
1 MW, B 06paTHOM HanpaBneHuu. Yem MeHbLLe
o6paTHas CBA3b, TEM MeHblLE YacTota
P4.0.04 [nana3oH o6patHoi | 1000 YcTaHaBNMBAETCA COMMacHO GpakTieckomy o
ceasu M4 [ZmanasoHy o6parHoii cas3n (1000 o3HavaeT
1 MNa)
P9.0.14 3apanue NUA Oto6paxaer 3aganue NN
P9.0.15 O6patHas cBs3b MUA, Oto6paxaet o6paTHyto cBsisb ML
P2.1.02 Bbi6op kpuBoii aHa- | H.11 Onpepensiet kpusyto 1 BbiGopa VF1 .
JI0r0BOro BX0Aa
P2.0.13 MuHUManbHbIv Bxog | 2.00 OnpegensieT KpUBylo 3aBMCMMOCTH BXoaa VF1 | @
Kpuson 1, B 1 06patHon ceasu ML,
P2.0.14 | CooTBetcTBylOLIas 000.0 % Ananorosbii Bxog no ymonuanuio 0+10 B.
JaHHas MUHUManb- Ecnn Bxog 0+20 MA, TO OH CTaHOBHTCS 3KBH-
HOO BX0Aa KPUBOIT BaneHTHbIM 0+10 B. Toraa ecnu Bxop 4+20
1,% MA, 10 2+10B
P2.0.15 MakcumansHeii Bxog | 10.00 B
KpueoW 1, B
P2.0.16 CoortBeTcTBYyIOWas 100.0
[JlaHHas MaKcumanb-
HOrO BXOAA KPMUBOW C
P2.0.17 Bpems dunstpauum 00.10 YMeHblUaeT BAuAHWe NoMex Ha curhan. Mpu .

VF1, ¢

YBENMYEHWUN BPEMEHN HUALTPALUM YMEHb-
LaeTcst CKOPOCTb PeaKLMK Ha U3MeHeH1e
06paTHOM CBA3U
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MpogonkeHue Tabanubl 205

Napametp | HasBanue

Mo ymonyaxuio

MosicHeHns

CsoiicTea

P4.0.05 MponopuuoHanbHoe
ycunenue KP1

020.0

Yem 6onblue B3ATOE 3HAYEHME NPONOPLMO-
HanbHoro ycunenus KP1, Tem 6onblue Benu-
YMHa PerynmpoBaHus, Tem GbICTpee peakLms,
0[JHAKO CAULIKOM GONbLIOE 3HAYEHNE MOKET
BbI3BaTb KoNebaH!s cUCTEMbI. Yem MeHblue
B3AT0E 3HayeHue KP1, Tem cTabunbHee
cHUcTeMa, TEM HUIKE CKOPOCTb peaKkLmum

L

P4.0.06 CymmapHoe Bpemst
T

02.00

Yewm Gonblue B3ATOE 3HaYEHUE CyMMapHOro
BpemeHu TI1, TeM MeaneHHee peakuus, Tem
cTabunbHee BbIXOJ, TEM Xye CNOCOGHOCTb
ynpaeneHns KonebaHAMN BENNYUHBI
06paTHOM CKOpoCTU. M HaobopoT, Yem
MeHblUe B3ATOE 3HaveHue TI1, Tem GbicTpee
peakuus, TeM 6onblue KoneGaHus Bbixoaa,
C/MWWKOM 6ONbLIOE 3HAYEHNE MOKET BbI3BaTh
KonebaHus

DyHKUMA cnsLWero pexxuma

3HayeHne o6paTHOM CBSA3M U CUTHaN HanpsxeHns GopMUpyoT onpeseNneHHYIo TUHERHYIo
3aBUCUMMOCTb (3HaYeHue obpaTHon cBA3n MU 100 % paBHAeTca HanpsxxeHuto 10 B aHa-
norosoro Bxofa VF1). Moatomy GyHKUMS CRSALWEro pexunma oCyLLecTBASEeTCS 3a cHeT obpa-
60TKM curHana Hanpskernusa VF1. Korga HanpsixkeHne VF1 6onblue BepxXHero npeaena
Bxoaa VF1 (T. e. 3Ha4yeHWe HanpsKeHUs, COOTBETCTBYHIOLLEE NOPOrOBOMY 3HA4YEHUIO CMsi-
LLEro pexunma), BbXXMaaeTcs onpeneneHHoe Konn4ecTBo BpeMeHu, npeobpasosatenb
4acCToTbl aBTOMaTUYECKM NpeKpaLLaeT paboTy. Koraa HanpsxkeHue VF1 MeHbLue HUKHero
npeaena Bxoga VF1 (T. e. 3Ha4eHWe HanpsXeHns, COOTBETCTBYIOLLEE MOPOroBOMY 3HaYe-
HUIO peXxunma NpobyxaeHus), npeobpa3oBaTtesb 4YacToTbl aBTOMaTUYECKU Ha4yMHaeT

pa6ory.

NOACHEHMUE: B pEXMME 0CTaHOBa, ecn HanpsieHnune VF1 6onblue BepxHero npejena BXoAa
VF1, npeobpa3oBatesib 4acToTbl HE MOKET 3anyCTUTLCA.

3Ha4yeHne HanpsKEHUS, COOTBETCTBYIOLLLEE MOPOrOBOMY 3HAYEHUIO PEXKMMA CHA, = NOPO-
roBoe 3HayeHue pexnma cHa (3HaveHue M) x 10 B.

3HayeHne HanpsKeHUs, COOTBETCTBYIOLLLEE MOPOroBOMY 3HAYEHUIO pexunuma nNpobyxae-
HUS, = NOPOroBOe 3HaYeHWe pexxmuma cHa (3HadveHune MUO) x 10 B.
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Tabnuua 206 — MapameTpbl 3a4aHUs GYHKUMM CNALWEr0 PEXUMA NOAAEPHKAHUSA AaBNEHUS

MNapametp | Hassanue Mo ymonyanuio MosicHeHns CsoiicTea

P3.2.00 Ynpasneuue npo- 00112 M3 1 M2 onpegensitoTtcs ynpasasowmm *
MEKYTOYHBIM pene cnosom B. M1 onpegaensercs ynpaensiowmm
C 3aJ€PHKKON No cnosom C
BPEMEHU

P3.2.07 CnoBo ynpaBneHus 2248 M1: Baatbiii Bxog VF1 60nblie BepxHero npe- | 4
C NpPOMEKYTOYHBIM [Jiena ucnonb3yetcs Ans Bxoga taimepa 1
pene ¢ 3aAepKKoi no
Bpemenn M1

P3.2.03 CnoBo ynpaBneHus 00101 M2: OtpuuaHue curiana M1 ¢*
B npomexyTouHbIM
pene ¢ 3aAepHKon no
BpemeHn M2

P3.2.08 CnoBo ynpasnexus 0050 B3aTbll curHan M2 ucnonb3yetcs ans 06Hy- .
C NpoMexyTO4HbIM neHwus Taimepa 1
pene ¢ 3aAepHKKON no
Bpemenn M2

P3.2.04 CnoBo ynpaBneHus 41626 M3: Bepet curHan goctuxenus Taiimepa 1 *
B npomeyTouHbIM
pene ¢ 3aAepHKKON no
Bpemenn M3

P3.2.09 CnoBo ynpaBneHus 0014 B3atblii curHan M3 ucnonb3yerca Ans Bpe- ¢
C NpPOMEKYTOYHBIM MEHHOr0 0CTaHOBa Npeo6pa3oBaTeNs YacToTbl
pene ¢ 3aAepKKoi no
Bpemenn M3

P3.2.23 Ynpasnsioujee cnoso | 00001 Onpepenset Tanmep 1 .
BHYTPEHHEro Tanmepa

P3.2.24 YctaHoBNEHHOE 5.0 [JlocTuraeT  Bpems HenpepbIBHOTO o
Bpems Taimepa 1 BbliepnBaHUsA BEpXHero npeaena sxoaa VF1

(NOporoBoe 3HayYeHne CNALWero pexmnma)

P2.2.19 HuHUIA npeaen 03.10 3HayeHue HanpsKeHA, COOTBETCTBYIOLEe o
Bxoga VF1 NOPOroBOMY 3HAYEHUIO Pexunma NpobywaeHUs

P2.2.20 BepxHuit npeaen 06.80 3HayeHue HanpsKEHsA, COOTBETCTBYIOLEE o
Bxoga VF1 NOPOroBOMY 3HAYEHUIO CAALLEro pexnma
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Tabnnua 207 — ONTMMU3MPOBAHHbIE KCMyaTaLMOHHbIE NapaMeTpbl BOAOCHAGKEHNS C MOCTOSHHBIM

[aBNeHneM
Napametp | HasBaHue Mo ymonyanuto MosicheHns Csoictea
P4.0.08 Npeaen otknoHenus MU 000.0 CM. NOACHEHMS K yCTaHOBKam .
P4.0.09 Bpems dunbtpaumm o6patHoii | 00.00 napametpos
cBsizu MU
P4.0.10 MponopuuoHansbHoe yeu- 020.0
nenve KP2
P4.0.11 CymmapHoe Bpems T2 02.00
P4.0.12 Bpems anddeperumposanns | 00.000
D2
P4.0.13 Yenosus nepexntoyenus NMUA | 0
P4.0.14 OtknoHenue 1 nepeknio- 020.0
yenus NMUA
P4.0.15 OTKNOHEHWe 2 nepekto- 080.0
yeHus NMUA
P4.0.16 HavanbHoe 3Hauvenve NN 000.0
P4.0.17 Bpems BblAepHKM Havanb- 000.00
HOro 3HayeHus MAL
P4.0.18 KoHTponb noTepb 06patHoit 000.0
csasu MAA
P4.0.19 Bpems BbisiBNieHHs NOTEPb 00.0
o6patHoi cBssu MUJ
P4.0.20 Onepauua npekpaLeHns 0

pa6otbl MUA
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[naBa 8 CBA3b RS-485
npeobpaloBatens Yactorbl A310

OnncaHne napamMeTpoB CBA3U
npeobpas3oBaTtens 4actoTbl A310

[ns nogknovyeHus npeobpasoBartesis K MPOMbILLIEHHON CETU HEOB6XOAUMO YCTaHOBUTb
napameTpbl COeAUHEHUS.

Tabnuua 208 — MapameTpbl COeANHEHMS

Napametp | HasBaHue 3ajiaBaemble npeaenb! Mo ymonyaHuio
P4.1.00 CKOpOCTb nepeayn uHdop- 0: 1200. 3
Mauumn B 6oaax 1: 2400.
2: 4800.
3:9600.
4:19200.
5:38400.
6: 57600
P4.1.01 dopmar faHHbIX 0: be3 KanubposkK (8-N-2). 0
1: NMposepka no yetHoc (8-E-1).
2: Mposepka no HeyeTHocTH (8-0-1).
3: bes kannbposku (8-N-1)
P4.1.02 AZpec AaHHOro YCTpoicTBa 001+249
P4.1.03 3aaepKa oTBeTa, MC 00+20
P4.1.04 Bpems Bbixoaa 3a AMMUT 00.0 (He gewcTayer). 0.0
BPEMEHM CBSA3H, C 00.1+60.0
P4.1.05 dopmar nepefayu faHHbIX 1: Pexum RTU
P4.1.06 OTBeT Ha AaHHble MODBUS 0: C otBETOM. 0

1: bes otBeTa

3AJIEPKA OTBETA: koraa npeo6pa3oBate/ib YacToTbl NOAYYaEeT AaHHble NOCNe YCTaHOBKM BPEMEHU
napametpom P4.1.03, npeo6pa3oBatenb 4acToTbl HAYMHAET BOCCTaHABIMBATL
JaHHble.

BPEMS BbIX0JA 3A JIMIMUT BPEMEHU CBA3U: BPEMS UHTEPBANOB MEXAY NaKeTamMu AaH-
HbIX, NONy4aeMbIx Npeobpa3oBaTenem YacToThl, NPeBbILatLee Bpems, ycTa-
HOBNEHHOe napameTpoM P4.1.04, npeobpa3oBate/ib 4acTOTbl ONOBEWAET O
HeucnpasHocTH Errl4. 310 paccmatpuBaeTcst Kak 06pbiB ¢BA3W. Ecnun yctaHo-
BuTb 0.0, TO BbIXOZA 38 IMMUT BPEMEHN CBSA3W He JeNCTBYeT.
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Start bit 0 1 2 |3 4 |5 6 | 7 Stop bit Stop bit
CrapToBblit BuT naHHbix Cronosblit CronoBblit
out out our

PucyHok 83 — 8-N-2, P4.1.01 =0

Start bit 0 1 2 3 4 5 6 7 Even parity Stop bit
CrapToBblit BUT aHHbixX lMposepka Ha CronoBblit
out YeTHOCTb out

PucyHok 84 — 8-E-1, P4.1.01 =1

Start bit 0 1 2 3 4 5 6 7 0Odd parity Stop bit
CrapToBblit BuUT panHbIx lpoBepka Ha CronoBblit
out HEYETHOCTb out

Pucynok 85 — 8-0-1, P4.1.01 =2

Start bit 0 1 2 |3 4 |5 6 | 7 Stop bit
CrapToBblii BUT paHHbIX CronoBblit
out our

PucyHok 86 — 8-N-1,P4.1.01=3
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Tabnnua 209 — CTpyKTypa cnoB

ADR Anpec noa4YMHEHHOro yCTpoiicTa (Npeobpa3oBaTeb YacToThl).
AgpecHas o6nactb npeotpasoBatens yacTtotsl (001+249) (8-6utoBOE LWeECTHAALATEPUYHOE YUCAO).
BHumanue: Koraa agpec ADR = 000H, oH aeiicTBYyeT ANns BCeX NOAYUHEHHBIX YCTPOICTB, K TOMY e BCe
NOAYMHEHHBIE YCTPOICTBA HE OTNPaBASIOT MHGOPMaLMIO 06paTHO

CMD [laHHble BKtoyatoT napameTpbl (06: 3anucbiBaeT copepkaHue ofHOro peructpa; 03: cunTbIBaeT copep-

JaHWe OAHOIO M HECKOJbKUX PErncTPOB) (8-GUTOBOE WECTHAALATEPUYHOE YMCIO)

ADRESS | OtnpaBKa C maBHOM CTaHLmMK: Korga napameTp 06 faBnsieTcs agpecom AaHHbIx (16-6MToBOE WecTHaa-

LatepuyHoe yncno), napametp 03 ABASETCH Ha4aNbHbLIM aapPecoM AaHHbIX (16-6MTOBOE WecTHauaTe-
PUYHOE Y1CNO).

OTBET C NOAYMHEHHON CTaHLMK: Koraa napameTp 06 ABnseTcs agpecom AaHHbIX (16-6MToBOE WecTHaaua-
TepuyHoe Y1cno), napametp 03 ABASETCH KOAMYECTBOM JaHHbIX (16-6MTOBOE WeCTHAALATEPUYHOE YUCO0)

DATA

OTnpaBKa C mMaBHOM CTaHLMK: Koraa napameTp 06 fBNsSETCS copepaHueM AaHHbIx (16-6utoBoe
LecTHaauaTepryHoe yncno), napametp 03 ABAAETCA KONMYECTBOM AaHHbIX (16-6MTOBOE WecTHaauaTe-
PUYHOE YUCNIO).

OTBET C NOAYNHEHHON CTaHUMK: Koraa napameTp 06 ABNSeTCS COAepKaHneM faHHbIx (16-6uToBoe
LecTHaaLaTepuyHoe yucno), napametp 03 fBnsetca coaepxaHuem faHHbix (16-61uToBOE WecTHaaLaTe-
PUYHOE Y1CNo)

CRC

OtcnexvBaHue oWMO604HbIX AaHHbIX (16-6MTOBOE LWeCTHaALaTePUYHOE YMCNO)

RTU ncnonb3yeT oTcnexvBaHme owmnbo4yHbiX AaHHbIX CRC, KOTOpble paccyuTbiBalOTCS
B CriefyloleM nopsaKe:

War 1:
LWar 2:

LWar 3:

War 4:

LWar 5:
LWar 6:

[Lorpyxaetcsa cofepwaHue B Buae 16-nosunumonHoro peructpa FFFFH (pernctp CRC).
MNepBblit 6aiT AaHHbIX CBA3M BbINOAHSET onepauun XOR ¢ cogepanuem peructpa CRC,
pe3synbrar coxpaHsetcs B peructpe CRC.

Copepanue peructpa CRC nepemellaeTcs B caMblil HUXHWIA 3HAYMMbIA 6UT 1, MaKkcUManb-
HbI 3HaYUMbIV GUT 3anonHseT 0, U3MepseTCa caMblii HUKHUIA 3HaYMMBbIN 6UT pernctpa CRC.
Ecnu camblit HUM¥HWI 3HaYMMbINA 6UT paBeH 1, To pernctp CRC 1 npeaBapuTENbHO YCTaHOB-
JIEHHOE 3HayeHwWe BbinonHAT onepauuio XOR. Eciu camblii HUKHUI 3HAYMUMBIV 6UT paBeH O,
TO OnepaLms CPaBHEHUS He NPOM3BOAMTCSA.

LWarv 3 1 4 noBTOPHO BLINOAHAKTCA 8 pas, B 370 BpeMs 6UTOBas onepauus 3aBepliaeTcs.
[nsa cneayrowero 6MTa AaHHbIX CBA3M NOBTOPAOTCA Wark oT 2-ro A0 5-ro 4o Tex nop, noka
BCe 6WUTOBbIE ONepaLmu He 3aBepluatca. Camoe nocnegHee coaepanve peructpa CRC asns-
eTca 3HaveHnem CRC. Bo Bpemsi nepefayv 3HauyeHust cHavana BBOAUTCA HU3KUI OUT, 3aTem
BbICOKMI, T. €. CHaYana NepefaeTcs HU3KNI GuT.

Koraa nmeetcs olwmnbKa CBS3M, NOAYUMHEHHOE YCTPOMCTBO BOCCTaHaBANBAET afipec U JaHHbIe.

Tabnuua 210 — CnoBa owWK60K

Agpec | [lanHble | MosicHeHus Anpec | laHHble | MoscHeHus
FFO1 0001 HepneictBUTENbHbIN agpec FFO1 0005 HegelicTBUTENbHbIE MAPaMETPbI
FFO1 0002 Owwnbka nposepku CRC FFO1 0006 HeaericTBUTENbHbBIE U3MEHEHUS
napameTpoB
FFO1 0003 OwnbKa KOMaHAbI CYUTBIBAHUS U FFO1 0007 BnoKMpoBKa cuctembl
3anucu
FFO1 0004 OwnbKa napons FFO1 0008 CoxpaHeHu1e napameTpoB
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Ha3sBanvue Anpec KomaHaa Anpec CopepaHue lMpoBepka

3HaKa noA4YMHeHHo! | 3anucu 06H | GYHKLMOHANBHOMO | AAHHBIX CRC
CTaHUMN Koga

[JnuHa 3Haka | 1 Byte 1 Byte 2 Byte 2 Byte 2 Byte

Mpumep 01H 06H 0005H 1388H 949DH

PucyHok 87 — ®opmart cn

MBONIbHOW CTPOKM KOMaHAbl 3annCK rMaBHOM CTaHLWK

HasBanve Anpec Komanaa HavanbHblit agpec | Konuyectso MpoBsepka

3HaKa NOAYMHEHHOW | CYMTBIBAHMSA | QYHKLMOHANbHOMO | AAHHBIX CRC
CTaHUMN 03H Koja

[JnuHa 3Haka | 1 Byte 1 Byte 2 Byte 2 Byte 2 Byte

Mpumep 01H 03H 9000H 0003H 28CBH

PucyHok 88 — dopmaT CMMBO/ILHOM CTPOKM KOMaHAbl 3aNMCK OTBETA NOAYUHEHHOM CTaHLMK

Ha3sBanve Anpec KomaHpaa Konnyectso | CopepaHue Copepianune | Cogepianue | [poBepka

3HaKa NOAYMHEHHON | CYMTBIBAHMS | AAHHbIX faHHbIX 1 [NaHHbIX 2 NaHHbIX 3 CRC
CTaHUMn 0GH

[JnuHa 3Haka | 1 Byte 1 Byte 2 Byte 2 Byte 2 Byte 2 Byte 2 Byte

Mpumep 01H CGH 06H 0000H 0000H 0000H 2175H

PucyHok 89 — ®opmat CUMBOLHOM CTPOKW KOMaHAbI CYUTBIBAHWSA MABHOM CTaHLMUK

HasBanue Anpec KomaHpa OTmeTKa OWwKnBKM | Tn oWnBKN lMposepka

3HaKa nof4YMHeHHoi | 3anucn 06H | cyuTbiBaHUA U cyutbiBaHuA M | CRC
CTaHuun 3anucu 3anucu

[JnuHa 3Haka | 1 Byte 1 Byte 2 Byte 2 Byte 2 Byte

MNpumep 01H 06H FFO1H 0005H 281DH

PucyHok 90 — dopmart cn

HasBanwue Anpec Komanaa OTmMeTKa OWKOKM | TN OWNBKK MpoBepka

3HaKa noaynMHeHHol | 3anucu 06H | cunTbiBaHMS 1 cyutbiBaHus U | CRC
CTaHUMN 3anucu 3anucu

[JnnHa 3Haka | 1 Byte 1 Byte 2 Byte 2 Byte 2 Byte

Mpumep 01H 06H FFO1H 0005H 281DH

PucyHok 91 — dopwmart cn

Ha3sBanue Anpec KomaHaa OTmeTKa ownbkM | Tun owmnGKM MpoBepka

3HakKa nopYuHeHHol | 3anuck 03H | cunTbiBaHNA U cuntbiBaHna | CRC
CTaHLMN 3anucu 3anucu

[JnuHa 3Haka | 1 Byte 1 Byte 2 Byte 2 Byte 2 Byte

Mpumep 01H 03H FFO1H 0005H E41DH

MBOJIbHOW CTPOKM KOMaHAbl CYUTbIBAHWSA OTBETA NOAYMHEHHON CTaHLMK

MBO/IbHOW CTPOKM OLWMOKM KOMaHAb! 3annUcK 0TBETa NOAYMHEHHON CTaHLMK

PucyHok 92 — dopmat CUMBOLHOM CTPOKM OWKUOKM KOMaHABI CYUTBIBAHMS OTBETA NOAYMHEHHON

CTaHLMN
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Tabnuua 211 — CBoiicTBa NapameTpoB

Napametpsl | P1+P8 MOHO CYMTbIBaTb U 3aNUCHIBATL
P9 B03MOKHO TONbKO CYUTbIBAHME
AOOOH, AOO1H, AOO2H, AOO3H, AO04H, AOO5H, AO10H, AO11H | BoamoHa TonbKO 3anuchb
BOOOH, BOO1H B03MOKHO TONBKO CYUTBIBAHME

NOACHEHUA K AAPECY CHUTbIBAHUA U 3ANUCHU NAPAMETPOB:

C nomoLLbto rpynn v KaTeropuin napameTpoB GOpPMUPYIOTCS BbICOKME GUTbI agpeca napa-
MeTpoB. C NOMOLLbIO NOPSAKOBOro Homepa GOpPMUPYIOTCH HU3KUe BUTbI agpeca napame-
TPOB.

MNMockonbky EEPROM orpaHuyeH, To B npoLecce CBS3K HEBO3MOXXHO MHOFOKpaTHOE coxpa-
HeHne EEPROM. MNMo3aToMy HEKOTOPbIE NapaMeTpbl B MPOLIecCe CBA3M HE HYXKHO COXPaHSTb
B EEPROM, He06Xx0AMMO NUllib U3MEHUTb 3Ha4YeHne B RAM.

Ecnu Heob6xoamMmo 3anucatb B EEPROM, To agpec BbICOKOro 6uTa agpeca napameTpa chny-
YKUT KaK WecTHajLaTepuyHoe YUCNOo, aapec HUKHEro 6uta CnyXuT Kak AeCATUYHOE YUCNo,
o6palleHHoe B LeCTHaaLaTepUYHoe. 3aTeM aipec BbICOKOro GUTa M aapec HU3KOro 6uta
KOMOBUHUPYIOTCS B OAHO 4-6UTHOE LWeCTHajLuaTepUyHOe YMCo.

Hanpuwmep, P2.1.12 3anucax B agpec EEPROM Kak agpec BbICOKOro 6uTa wecTtHajuaTre-
pryHoe 21. Aapec HU3KOoro 6uta — gecatuyHoe 12, o6palleHHoe B LecTHaaLaTepuyHoe
Kak OC. MNoaToMy afpec otobparkaerca kak O x 210C.

Ecnun HeT HeobxoanmocTu 3anucu B EEPROM, To agpec BbiICOKOro 6vTta agpeca napametpa
CNYXMUT KaK LecTHaaLaTepruyHoe YMCNo Noc 4, aapec HUKHEro 6uta CyXUT Kak AeCaThy-
HOe Yncno, obpalleHHoe B WecTHauatepmMyHoe. 3ateM agpec BbICOKOro 6uta u agpec
HW3KOro 6UTa KOMGUHMPYIOTCS B OAHO 4-6UTHOE LeCTHaALaTEPUYHOE YMCTO.

Hanpumep, P2.1.12 3anucaH B agpec EEPROM:

ajpec BbICOKOro 6uTta — LWwecTHaguatepuyHoe 21 nntoc 4, nonydaetcsa 25. Aopec HU3Koro
6uTa — pgecatuyHoe 12, o6palleHHoe B WecTHaauaTepunyiHoe Kak OC. NMoaTtomy agpec oto-
6parkaeTcs kak O X 250C.
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Tabnuua 212 — PerucTtpbl napamMeTpoB ynpaBneHus

Onpepenexve MNapametp | Agpec [osicHeHKe K GYHKLMN
napameTpa
Komahga vactotHomy | O6H AOOOH 0001H MpsMoe BpaleHue
npeoGpa3osareio 0002H 06patHoe BpalyeHne
0003H TONYKOBbLIN PEXUM NPAMOTO BpaLyeHNs
0004H ToN4YKOBbLIN PEXMM 06PaTHOrO BpaLLEHNS
0005H Boiber
0006H OcTaHOBKa 3aMef/ieHnem
0007H Copoc owWnbKM
AOO1H KomaHza 4acToTbl UK UCTOYHUK BEPXHETO Npejena YacToTbl
(NPOLEHTHOE BbIPaXEHNE A1 MaKCUMabHOM 4acToThl, He Coxpa-
Hsetcst) (00.00+100.00 o3Havaet 00.00+100.00 %)
AOO2H BIT2 MHorogyHKLMOHaAbHAA BbIXOAHAsA KieMma
T1
Ecnu Heo6xoanMMO fierCTBME CUrHaNa BbIXOAHOTO pene npeobpa-
30BaTeNA 4acToTbl, TO ero COOTBETCTBYIOWMIA GUT yCTaHaBAMBAETCS
Ha 1. 310 ABOMYHOE YNC/IO NEPEXOANT B AECATUYHOE W OTNPaBAA-
eTca Ha agpec A002
AOO3H BbixogHoii agpec FM1
(00.0+100.0 o3Hayaet 00.0+100.0 %)
A004H BbixoaHoii agpec FM2
(00.0+100.0 o3Hayaet 00.0+100.0 %)
AOOSH BbixoaHoi appec FMP (koraa knemma YO/FMP ucnosnb3yetcs Kak
FMP, P2.1.20 = 0) (0000H+7FFFH o3Ha4aet 0.00+100.00 %)
AO10H 3apanue NMUA
AO11H 3HayeHue o6patHoii ceasu ML
Pa6ouee coctosHue | 03H BOOOH 0001H Pa6ota ¢ npsimbimM BpalleHnem
npeoGpasosaTens 0002H Pa6oTa ¢ 06paTHLIM BpalleH1eM
4acToTbI
0003H OcraHoB
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Ta6nuua 213 — Koapl oWnGoK

Onpepenexve Mapametp | Aapec [osicHeHKe K QYHKLWK
napametpa
HewncnpaBHoCTH 03H BOO1H 00 HeT own6Km
MOHWTOPUHTa 01 lMeperpy3ka no TOKy Np1 NOCTOSHHON CKOPOCTH
npeoGpasosatens 02 Neperpy3ka no ToKy Npu pasroHe
sacrome! 03 Neperpy3ka no ToKy Npu 3amMeaneHnu
04 NepeHanpsieHWe Npy NOCTOSHHOM CKOPOCTH
05 MNepeHanpsixeHne Npu pa3roHe
06 epeHanpskeH1e npu 3ameaneHun
07 HeucnpasHocth mogyns
08 HepocTatouyHoe HanpsieHue
09 Neperpy3ka npeobpa3oBarens 4acToTbl
10 Neperpyska asuratens
11 06pbiB a3 Bxoja
12 06pbiB a3 BbIxoaa
13 BHewwHWe HencnpaBHOCTU
14 HapyLweHue cBs3u
15 leperpes npeo6pa3oBaTens YacToThl
16 HewncnpaBHOCTM annapaTtHoit YacTv npeobpasosatens
4acToThl
17 KopoTkoe 3aMblkaHue Ha 3emito Asurarens
18 OwwnbKa HaCTpOIKK ABUraTens
19 MNaaeHne Harpysku auratens
20 MNoteps o6patHoi cBa3un ML
21 HeucnpaBHocTH, onpesensemble nonb3osarenem 1
22 HewucnpaBHoCTH, onpeaensiemble nonb3osatenem 2
23 JloCTUKEHME CYMMapHOT0 BPEMEHU BKAKYEHUS
24 JlocTKeHMe CyMMapHOro BpeMeHU paboTbl
25 HeuncnpaBHOCTM 3HKOAEPa
26 HapylweHus cuynTbIBaHUA 1 3anNnUCK NapameTpoB
27 Neperpes ABuratens
28 CnvwKom 60/1bLOE OTKNOHEHKWE CKOPOCTU
29 MpeBbllWweHWe CKOPOCTH ABUTaTeNs
30 OwnbKa Ha4anbHOro NONOKEHUS
31 HencnpaBHOCTM M3MePeHUs TOKa
32 KoHtakTop
33 HapyweHus u3mepeHus Toka
34 BbIX0Z 3@ IMMUT BPEMEHW CKOPOCTHOTO OrpaHU4YeHus
TOKa
35 [epexntoueHune auratensi BO BpeMs paboTbl
36 HencnpaBHOCTM MCTOYHMKA NUTaHWsA 24 B
40 HeuncnpaBHOCTM CONPOTUBAEHUS
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NMPUMEP 1. lNpeobpasosarenb yacTotbl N2 1 ¢ NycKOM B NPSAMOM HanpaBieHnu
aKeT AaHHbIX, OTBET ynpaBnseMoro ycTpoiicTea
0TNpaBAseMbIX MaBHbIM YCTPOUCTBOM
ADR 01H ADR 01H
CmMD 06H CMD 06H
ADRESS AOH ADRESS AOH
OO0H 00H
DATA 00H DATA 00H
01H 01H
CRC 6AH CRC 6AH
OAH OAH
NMPUMEP 2. 3afiaHune yactoTbl npeo6pa3oBatens yactotbl N2 1 (He coxpaHsietcs). Heobxo-
VMO 3ajaTb 3Ha4YeH1e YyacTtoTbl npeobpasoBatens yactotel N 1 kak 100.00 %
MaKCUMainbHOW YacToThl.
Cnoco6 cnepytowmit: n3 100.00 y6upatotcs Touku apobu: 100000D = 2710H.
MaKeT faHHbIX, OTBET ynpaBnsemoro ycTpoiicTea
0TNpaBAAeMbIX rMaBHbIM YCTDOUCTBOM
ADR 01H ADR 01H
CMD 06H CMD 06H
ADRESS AOH ADRESS AOH
01H 01H
DATA 27H DATA 27H
10H 10H
CRC EOH CRC EOH
36H 36H
NMPUMEP 3. 3anpoc pa6oyeit yacToTbl npeobpasoBatens yacToTsl N2 1

3anpoc BbIXOLHOW YacToThbl Npeobpa3oBaTtens 4acToTbl BO Bpems ero paboTtbl. Cnoco6

crneayloLlmMit: Homep napameTtpa BbixogHok YacTtoTbl P9.0.00 nepeBeaeH B agpec 9000H.

Ecnu BbiIxogHas yactoTa npeo6pasoatens YactoTbl N2 1 coctaBnsieT 50.00 [i, 5000D =

OTBeT yNpaBAsieMoro ycTpoiicTea

ADR 01H
CMD 03H
ADRESS 02H
DATA 13H

88H
CRC B5H

12H

1388H.
[aKeT AaHHbIX,
0TNpaBASEMbIX [M1aBHbIM YCTPOACTBOM
ADR 01H
CMD 03H
ADRESS 90H
00H
DATA 00H
01H
CRC A9H
0AH
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9.1 Koabl ownb0OK

Ta6nunua 214 — OnucaHue oWNGOK

Owwnbka

NosicHeHue

MpnYmHbI

Mepbl ycTpaHeHus

Err00

HeT own6ku

Erm01

lNeperpy3ka no ToKy
NPy NOCTOSIHHOM
CKOpOCTH

Bo Bpems pa6oTbl npu
NOCTOSIHHOI CKOPOCTH
npeo6pa3oBarens
4acToTbl BbIXOHOM TOK
NpeBbILAET 3HaYeHne
neperpysKku no Toky

 [IpoBepPHTb, HET I KOPOTKOTO 3aMbIKaHMUS BbIXOA-
HOTO KOHTYpa NpeobpasoBareNsi 4acTtorbl.

* [IpoBepHTb, HE 3aHUKEHO SN BXOAHOE Hanps-
HeHue.

* [poBepHTb, HET I CKAYKOOGPA3HOTO U3MEHEHMS
Harpysky.

BbINOMHUTL HACTPOKY ABUraTENS WIN NOBLICHTH
KOMMEHCHUPOBaH1e MOMEHTa NpW HU3KOW YacToTe
BpALLEHMS.

¢ [poBepHTb, JOCTATOYHA M HOMUHANIbHAS MOLL-
HOCTb AiBUraTeNst UK NPeo6pa3oBaTeNs YacToTbl
LNS HarpysKku

Err02

MNeperpyska no ToKy
npu pasroHe

Ipu pa3roHe BbIXOAHOM
TOK NPEBLICUN TOK nepe-
rpy3Kkv npeobpasosarens

* [IpoBEPHTb, HET I KOPOTKOTO 3aMbIKaHWS,
3a3eM/IEHUS UM NPEBbILEHNA ANUHbBI NPOBOAOB
[0 NEKTPOABUraTenNs.

* [lpoBepuTb, He 3aHMIKEHO 1N BXOAHOE Hanps-
HeHue.

* TlpoanuTh BpeMsi YyCKOPEHHS.

*  BbINONHUTb HACTPOMKY ABUraTeNst MW NOBbICUTb
KOMMEHCHUPOBaHWE MOMEHTa WK OTPEryIUPOBaTh
KpuByto V/F.

* [lpoBepuTb, HET I CKAYKOOOPA3HOTO U3MEHEHNS
HarpyaKu.

* TlpoBepuTb, BLIGPAH JM MOUCK CKOPOCTH, UK
[OXAATLCA MOHOMO 0CTaHOBA U Nepe3anycTuTb.

* [lpoBepHTb, AOCTATOYHA 1M HOMUHANbHASH MOLL-
HOCTb AiBUraTeNs MM NPeo6pa3oBaTeNs YacToTbl
[191 HarpysKku

Err03

MeperpyaKa no Toky
npu 3amMeAneHnm

[pun 3amesneHnn
BbIXOAHOM TOK NPEBbICUA
TOK Neperpysku npeotpa-
30Barens

* [IpoBEPHTb, HET I KOPOTKOTO 3aMbIKAHWS,
3a3eM/IEHUS UM NPEBBILEHNUS JIMHbBI NPOBOAOB
[0 3NeKTPOABHUraTens.

* BbINONHWTL HACTPOVIKY ABUraTeNs.

 [lpoanutb Bpemsi 3aMesIeHMs.

* [lpoBepuTb, He 3aHMIKEHO 1N BXOAHOE Hanps-
KeHue.

* [lpoBepuTb, HET I CKAYKOOOPA3HOTO U3MEHEHHS
HarpyaKu.

*  [lononH1TENbHO YCTAHOBUTb TOPMO3HOM 3NEMEHT
1 TOPMO3HOM pesuncTop
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Ownbka | MosicHeHne MpnynHbl Mepbl ycTpaHeHus
Erm04 NepeHanpsxenne Bo Bpems ¢ [lpoBepUTb, HET I NPEBbILEHUS BXOAHOMO
npn NOCTOSHHON paboTbl NP1 NOCTOSHHOM HanpsKeHNs.
CKOpPOCTH CKOPOCTU HanpsxeHue TMpoBepuTb NPaBUALHOCTb OTOGPAKEHNS HaNpPsi-
NOCTOSAHHOTO TOKA KEHWS WWHbI Ha Aucnnee npeobpasoBatens
NaBHOrO KOHTypa 4acToThl.
npeBbIllaeT 3ajaHHoe MpoBepuTb, HET M BO Bpems paboTbl BO3Aei-
3HayeHue. CTBUSI BHELHEr0 KPYTALLEro MOMEHTa
W3mepeHue 3HayeHns Ha iBuratenb
nepeHanpsxeHns nocTo-
SHHOTO TOKa:
Knacc 13: 400 B
Knacc 33: 750 B
Err05 NepeHanpsixenne B npouecce MpoBepUTL, HET 1N CAULIKOM BbICOKOTO BXOAHOMO
B NPOLECCE YCKO- YCKOpeHus npeobpaso- HanpsKeHus.
pexus BaTeNs YacToTbl Hanps- TpoBepuTb NPaBUALHOCTb OTOBPANKEHNA HaNpsi-
KEHWe NOCTOSHHOro KEHWS WHHBI Ha Aucnnee npeobpasoBatens
TOKa MaBHOrO KOHTypa 4acToThl.
npeBbIlaeT 3ajaHHoe MpoanuTb BpeMs yCKOpEeHHs.
3HayeHue. N3mepbre 3Ha- NpoBepuTb, HET M BO BPEMS paboTbl BO3-
YeHue nepeHanpsKeHus, [Ne/iCTBUS BHELHETO KPYTALLEro MOMeHTa Ha
KaK NOKa3aHo Bbille JBuratenb.
JononHUTENbHO YCTaHOBUTb TOPMO3HOM 3NEMEHT
1 TOPMO3HOVA pesuncTop
Err06 NepeHanpsxenne B npouecce pa6otsl ¢ MpoBepUTL, HET N CAULIKOM BbICOKOTO BXOAHOMO
B MpoLecce 3amel- | 3amefieHnem npeobpa- HanpsKeHNs.
NeHns 30BaTeNN 4acToTbl Hanps- TMpoBepuTb NPaBUALHOCTb OTOGPAKEHNS HaNpsi-
KEHWe NOCTOSHHOro KEHWS WWHbI Ha Aucnnee npeobpasoBatens
TOKa MaBHOro KOHTYpa 4acToThl.
npeBbillaeT 3afaHHoe MpoanuTb BpeMs yCKOPEeHHs.
3HayeHue. N3mepebre 3Ha- NpoBepuTb, HET M BO BPEMSA paboTsl BO3-
YeHue nepeHanpsIKenns, [le/iCTBMA BHELIHErO KPYTALLEr0 MOMeHTa Ha
KaK NMoKa3aHo Bbllle [nBUratefib.
JlononHUTENbHO YCTaHOBUTb TOPMO3HOM 3NIEMEHT
1 TOPMO3HO pe3ncTop
ErQ7 HeucnpasHoct BHelwHKe HencnpaBHOCTU [poBepuTbL CONPOTMBAEHME 0OMOTOK ABUraTens.
moayns BbI3bIBAIOT aBTOMATHYE- lpoBepuTb M30n9LMI0 ABUraTENS.
CKyt0 3awuty mogynsi IGBT MpoBeputb nospexaeHus IGBT-moayns
Err08 Huskoe Hanps- B nepvog pa6otbi TpoBepnTL BXOAHbIE KIEMMbI CUI0BO LiENN.
KeHue HanpsKeHWs MaBHOro MpoBepuTb BXOAHOE HaNpsikeHWe Ha npeaMeT
KOHTYpa NoCTOAAHHOTO HaxoMAeHus B AONYCTUMOM ManasoHe.
TOKa HeJ0CTaTo4HO U3Me- TpoBepHTL OTCYTCTBUE MTHOBEHHOO OTKIIOYEHUS
PeHust 3Ha4eHNs Hepo- nUTaHus.
CTATOYHOrO HanpsiKeHUs MpoBepuTb NPaBUALHOCTb MHAMKALMM HaNpPSsi-
NOCTOAAHHOTO TOKa: KEHNS Ha LWHHE.
Knacc 13: 190 B NpoBepuTb MOCTOBOM BbINPAMUTEND W LWYHTMPY-
Knacc 33: 380 B towiee pene
Err09 Neperpyska npeo6- | Tok npeo6pa3sosatens MpoBepuTb, HET M 6AOKUPOBKM POTOpa ABMra-

pa3oBarens 4acCToThbl

4acToTbl NPeBbIWAET
[0NyCTUMOE 3Ha4YeHue
neperpysku no Toky

Tens.
3ameHnTb Ha Npeobpa3oBatenb YacToTbl 6oNbLIen
MOLHOCTH
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Ownbka | MosicHeHne MprynHbl Mepbl ycTpaHeHus
Er10 Neperpy3ska agu- Tok ABuraTens npesbl- ¢ [lpoBepuTb NpaBubHOCTL NapameTpa P1.0.25
ratens waeT A0NYCTUMBbINA TOK 3alWNTbI ABUTaTENS.
neperpysku ¢ [lpoBepuTb, HET 1M 6NIOKMPOBKM POTOpa ABUra-
Tens.
¢ [lpoBepuTb, NPaBUAbLHO U 3ajaH HOMUHANbHbIN
TOK ABUraTens.
* 3aMeHuTb Ha ABUratenb 60MbLUen MOLHOCTH
Err11 06pbIB BXOAHOW 06pbiB BXOAHOM (Gasbl ¢ [lpoBepuThb, €CTb M 06PbIB Basbl HaNpsAKeHUs
dasbl unu TpexdasHeblil Ancoa- BX0Aa npeobpa3oBatens uiu TpexdasHblit aucha-
NaHC HanpsikeHus Bxoaa NaHC HanpsiKeHus.
¢ [lpoBepuTb, He ocnabneHbl I COeANHUTENbHbIE
KNEMMbl.
e 06paTUTbCA 3a TEXHUYECKON NOAAEPHKKON
Err12 06pbIB BBIXOAHO 06pbIB BbIXOAHOW (asbl U | ¢ [poBepuTb, CTb 1M 06PbIB BBIXOAHOW (a3bl Man
Hasbl TpexdasHbli aucGanaHe TpexdasHbli Auc6anaHc HanpsHKeHus.
HanpsKeHns ¢ [lpoBepuTb, He ocnabneHbl I COeANHUTENbHbIE
KNeMMbl.
¢ 06paTUTLCA 3a TEXHUYECKOW NOAAEPHKKON
Err13 BHewHss Heuc- HeucnpasHoctu, ¢ [lpoBepuTbL BXOAHOM KOHTYP CUrHana BHeWHeN
npaBHOCTb BbI3BAHHbIE KOHTYPOM HEeNcnpaBHOCTH.
BHELLHEr0 ynpaBfeHus * (Cobpoc pabothl
Errl4 Hapywenws cBa3n | HapyweHue cBsu npe- * [IpOBEPUTb IMHUIO BHELIHEN CBA3K.
o6pa3oBarens yactotbl ¢ | * [lpoBeputb paboty PLC.
npo4UM 060pyAOBaHNEM | ® YCTAHOBMUTb NPaBU/IbHbIE MapamMeTpbl CBA3N.
¢ CpaBHWUTb NPOTOKOANbI CBA3M
Err15 leperpes npeo6pa- | Temnepatypa paguatopa | ® [lpoBepuTb paboyee COCTOSIHUE BEHTUAATOPA U
30BaTeNA 4acToTbl > oh 3Ha4eHne nsme- COCTOSIHME BEHTUNALIMM.
peHus (okono 80 °C) ¢ [lpoBepuTb, He CAWLIKOM N1 BbICOKas OKpywa-
lowas Temneparypa, He06Xx0AUMO NPUHATL MepPbI
M0 CHUKEHMIO TeMNepaTypbl.
* [IpoBepUTb, HET I NONIOMOK TEPMUYECKOTO
pesucTopa uau pene Temneparypbl.
* Y6paTb rpAsb C BHEWHEN CTOPOHbI pajnaropa 1
B034yX03a60pHMKa
Errl6 HeucnpasHocti [eperpy3ka no ToKky * YcTpaHeHue OWMOKM COMNacHO neperpyske no
annapaTHoii YacTn | WK NepeHanpsxeHne TOKY WAK NepeHanpsKeHunio
npeo6pa3soBarens npeo6pa3soarens
4acToThl 4acToThl, OLEHUBAETCA
KaK HeMcnpaBHOCTb
annapaTtHoM YacTn
Errl7 Kopotkoe 3ambl- KopoTkoe 3ambikaHue ¢ [lpoBepuTb, HET I KOPOTKOIO 3aMblKaHUsA Ha
KaHue Ha 3emio Ha 3em0 ABuratens BbIXOAHYIO JINHMIO NPe0Bpa3oBaTens 4acToTbl WK
nsuratens nBuratenb
Err18 OwwnbKa HacTpoiku | Mpu HacTpoOKe ABura- ¢ [lpoBepuTb, COBNAAAIOT M NapaMeTpbl ABuraTens

Auratens

TeNs BO3HUKAKT OLMGKK

C napameTpamu, yKazaHHbIMW B NacnopTHON
Tabnnuke.

* [lpoBepuTb, XOPOLLO U COEAUHEH CUI0BOM
Kabenb npeoGpa3oBaress YacToThl W ABUraTens
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Ownbka | MosicHeHne MpnynHbl Mepbl ycTpaHeHus
Err19 NaaeHune Harpyskn | Pabo4unil ToK npeo6paso- | * TpoBepUTb, ECTb I MOHUKEHUE HArPY3KK.
nBuratens BaTeNsA YacToTbl MeHble | © [pOBEPUTb, OTBEYAIOT 1M 3HAYEHNS, YCTAHOB-
3HayeHua P6.1.19 NeHHble napametpamu P6.1.19 1 P6.1.20,
nafieHns HarpysKku Toka, (baKTHyecKoii cutyalumn paborel
HenpepbiBHOE Bpems
P6.1.20
Ermr20 MNoteps o6paTHoi 3HayeHune 06paTHon ¢ [lpoBepuTb, HOPManNbHBbINA 1M CUrHaN 06paTHOM
cBszu MU cBsizu [MU[ meHblue cBazu [MUA.
3HayeHus P4.0.18, ¢ [lpoBepuTh, OTBEYAIOT 1N 3HAYEHUS, YCTAHOB-
HenpepbiBHOE BpemMs neHHble napametpamu P4.0.18 n P4.0.19,
P4.0.19 HaKTMYeCKOM cuTyaLmn paboTbl
Em21 HewncnpasHocTtH, CurHan HemcnpaBHOCTU ¢ [lpoBepuTb, YCTPaHEHbI 1M YCNOBMA HEUCNpas-
onpezensiemMble 1, yCTAHOBNEHHbIA NONb- HoCTM 1, onpeaensiemble nonb3oBaTenem, 3atem
nonb3osarenem 1 30BaTENIEM C MOMOLLbIO BOCCTAHOBWUTb GYHKLMOHUPOBaHWE
uMdpPOBOro BXofa Win
HYHKUMeN nporpaMMnUpo-
BaHus PLC
Err22 HewncnpasHocTu, CurHan HemcnpaBHOCTU ¢ [lpoBepuTb, YCTPaHEHbI 1M YCNOBUA HEUcnpas-
onpegensiemMble 2, YCTaHOB/EHHbIA NONb- HOCTU 2, onpeAensiemMble Nonb30BaTenem, 3atem
nonb3osarenem 2 30BaTENEM C NOMOLLbIO BOCCTaHOBMTb PYHKLMOHMPOBaHMUE
MHOTOGYHKLMOHaIbHO
KIEMMbl U1 GyHKLAN
nporpammupoBanus PLC
Er23 [octxenne cym- | CymmapHoe Bpems * Ypanutb 3anucaHHyt0 MHGOPMALMIO C NOMOLLbIO

MapHOro BpeMeHU
BRJIKOYEHUA

BKIOYEHMSA Npeobpaso-
BaTe/Is YacToThl AOCTUMIIO
BPEMEHU, 3aaHHOr
P5.1.01

(byHKUMM MHWLMANW3ALMM NapaMEeTPOB

Er24 JoctuxeHue cym- CymmapHoe Bpems * YpanuTb 3anucaHHyto MHGOPMALMIO C NOMOLLbIO
MapHOro BpemMeHu | pa6oTbl Npeo6pa3oBa- GYHKLMM MHMLMaNKU3aLMN NapaMeTpoB
paboTbl TeNs 4acToTbl AOCTUMO

BPEMEeHU, 3aaHHOro
P5.1.00

Er25 HeucnpaBHoct [peo6pa3oBartenb * [lpoBepuTb, NOAXOAUT N1 MOAENb SHKOAEPA.

3HKOAepa 4acTOTbl HE MOXET  [lpoBepuTb, NPaBUALHO 11 BLINONHEHO COEAN-
pacnosHarb jaHHble HEeHWe 3HKoaepa
3HKOAepa

Er26 Hapywenne 3anucn | MonoMKka MAKPOCXEMbI * 3ameHuTb niarty ynpasieHus
1 CYUTBIBAHMS EEPROM
napameTpos

Em27 lNeperpes Asu- CnniwKom BbicOKas TeM- | © [lpoBepuTb, NpeBbllleHa M Temnepatypa
ratens nepatypa aguratens nBuratens.

* [lpoBepuTb, HET I NOBPEXAEHHNIA UK OCna-
6/1eHNs COEAMHEHMI JaTYMKa TeMnepaTypbl
[nBuratens
Err28 Cnuwkom 6onbwoe | OTKIOHEHUE CKOPOCTH  [lpoBepuTb, NPaBUALHO 11 YCTaHOBNEHbI Napa-

OTKNOHEHUe
CKOpoCTH

60/blue 3HaYeHNs
P6.1.23, npogonkaetcs
Bpems P6.1.24

METPbI 3HKOAEPA.

¢ [poBEPHT, PaLMOHA/ILHO /M YCTAHOBJIEHI
P6.123, P6.124.

* [poBepuTb, NPOBOAMNACH /I HACTPOKA ABUraTENs
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Ownbka | MosicHeHne MprynHbl Mepbl ycTpaHeHus
Erm29 MpeBblwenne cko- | CkopocTb ABuratens ¢ [lpoBepuTb, NPaBMALHO M YCTAHOBAEHBI Napa-
pocTn ABuratens npeBbIllaeT 3Ha4eHne METPbl 3HKOAEPA.
P6.1.21, npogonkaercad | ¢ [poBepuTb, paLUoHaNbHO 1 YCTaHOBAEHbI
Bpems P6.1.22 P6.1.21, P6.1.22.
* [lpoBepuTb, NPOBOAWNOCH /M HACTPONKA ABUraTeNs
Er30 OwnbKa Havanb- OTKNOHeHWs napameTpoB | * [lpoBepwTb, BEPHbI M NapameTpbl ABUraTens,
HOTO NONOMEHNS [JBuratens ot gpaxtnye- 0COGEHHO NPaBWIbHO 1N YCTAHOBEH HOMM-
CKMX CNULKOM 6onblune HanbHbIV TOK ABUraTens
Er31 HeucnpasHoct HeucnpasHoCTM KOHTypa | ® [lpoBepuTb, HET M OWMOKKM faTynKa Xonna.
13MEepPEHA TOKa M3MEpPEHHA TOKa * [lpoBepuTb, HET I OWUOKM KOHTYPa U3MEPEHNS
CWUN0BO NNaTbl.
¢ [lpoBepuTb, HET I OWWUGKM NNaTbl ynpaBaeHns
Er32 KoHtakTop HeucnpasHoCTM UCTOY- ¢ [lpoBepuTb, B HOPMaNbHOM /it COCTOSIHUM Haxo-
HUKa NUTaHWS CUNOBO [UTCA KOHTaKTOP.
nnathbl, Bbi3BaHHbE * [lpoBepuTb, B HOPMaNbHOM JIN COCTOSHUMN 3NEK-
HEeNCNpPaBHOCTAMMN TpONUTaH1e CMN0BOW naarbl
KOHTaKTOpa
Er33 Hapywenue name- | HencnpaBHOCTM KOHTYypa | © [1pOBEpUTb, HET I OWKOKK AaTymKa Xoana.
peHus ToKa 13MepeHns ToKa Npueenn | © [poBEPUTb, HET 1N OWUOKM KOHTYPa U3MEPEHNs
K HapyLIeHNAM 3Ha4eHus CWUN0BO NNaTbl.
M3MEPEHNs TOKa ¢ [lpoBepuTb, HET I OWWUBKM NNaTbl ynpaBaeHNs
Er34 Bbixoz 3a iMmut Pab0unit TOK npeo6- * [lpoBepuTb, HET 1N CANWKOM 60/IbLIOIA HArpy3KKU
BPEMEHM CKOPOCT- | pa3oBaTens YactoTbl WKW 3aefjaHns BPaleHNs ABuraTens.
HOTO OrPaHMYeHUs | HEMPEPbIBHO CAMLIKOM ¢ [IpoBepUTb, HE CAULIKOM 11 ManeHbKUIA TMO-
TOKa 60/1bLUOIA, NPeBbIWaeT pa3mep npeobpa3oBatens 4acToTbl
[JonycTumoe Bpems
OrpaHnyeHns Toka
En35 MNepernoyenne B npouecce pa6otbl npe- | ¢ [locne ocTaHoBa Npeo6pa3oBaTeNs YacToTbl
nBuratens BO o6pa3soBarens 4acToTbl BbINOHMTL NEPEKNIOYEHNE BUraTens
Bpems paboTbl BbINOHAETCA NEPEHI0-
YeHue puratens
Ern36 HewncnpaBHocTH KopoTKoe 3amblKaHu1e ¢ [lpoBepUTb, HET 1M KOPOTKOTO 3aMblKaHUS UCTOY-
MCTOYHMKA NUTaHUA | BHELWHEro UCTOYHUKA HUKa NUTaHus 24,
248B nutauus 24 B unm ¢ COKpaTuTb Harpy3Ky BHELWHEro UCTOYHMKA
C/MWKOM Gonbluas nuTanus 24
HarpysKa BHEWHero
MCTOYHMKA NuTaHua 24 B
Em37 Heucnpasex HeuncnpaseH UCTOYHUK ¢ [lpoBepuTb paboToCNOCOGHOCTb UCTOYHMKA
MCTOYHUK NUTAHUSA | NUTaHUA NPUBOAA Bbille nuTaHua NPUBOAA M NaHeNu NpuBoAa
npusoga 250 KBT
Errd0 Conpotuenexune Jl0CTaTO4HO CUAbHBIE * [lpoBepuTb, B HOPMANLHOM JIN COCTORHWN Haxo-

KonebaH!s HanpsxeHns
Ha WuHe

[LMTCS KOHTaKTOP.
* [lpoBepuTb KONEGaHUA HANPSKEHNA BXOAALLEN
JIMHNN
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9.2 [lnarHoCTuKa 1 Mepbl YCTPaHEHUS
HeucnpaBHOCTEN ABUraTens

Ecnu B aBMratene BO3HUKNA 0Ha U3 CneaytoLmnx Npo6aeM, Hy>XHO NPOBEPUTL MPUYUHY U
NPWHSATL MepPbI MO ee ycTpaHeHuto. Ecnu npoBepKa Unv Mepbl YCTPAHEHWS HE MOMOIN
pewunTb NpobsiemMy, He06X0AMMO CBA3aTbCA C TEXHUHECKOM NOAAEPIKKOWN.

Tabnuua 215 — HeucnpaBHOCTU ABUraTenst U Mepbl UX yCTPaHEeHUs

HeucnpasHocTb MpoBepoYHbIi cUrHan Koppektupytowime mepbl
[suratenb He MoaaHo v HanpsKeHWe Ha Knemmbl R, TMOAKNOYUTE K UCTOYHUKY NUTAHWUSI, OTKKOYUTL OT
Bpalyaetcs S, T? MCTOYHMKA NUTaHUA W CHOBA NoAaTh Hanps-
weHue. MpoBepUTb HaNPsKEHNE UCTOYHWKA
NUTaHUs, Y6eAUTbCA, Y4TO BUHTBI KNEMM 3aTAHYTbI
N3mepuTb BbIXOAHOE HaNpsKEHKe ¢ OTKOYMTb 1 CHOBA NOAKIOYNTD UCTOYHNK
MOMOLLbI0 BONLTMETPA, MPOBEPUTh, BEPHO | MUTaHMUS
NV NoAKYeHbl Knemmbl U, V, W
3a6n0KMPOBaH Nu ABUrateNb U3-3a COKpaTtuTb HarpysKy 1 yCTPaHUTb GNIOKUPOBKY
neperpysku?
Ectb 1 oToGpaeHne oWwmnGKM Ha aucnnee? | MpoBepuTb HEUCNPABHOCTU COMACHO NEPEYHI0
BBeaeHa 1 komaHga pa6oTbl B npaMoM | [poBepUTb COEANHEHME
1nn 06paTHOM HanpaBneHnn?
EcTb 3aaHu1e YacToTbl BpaleHus? McnpaButb CoeAnHEHWe, NPOBEPUTL 3afiaHHOe
3HayeHKe 4acToTbl
EcTb 1 KomaHaa «MYCK»? BBecTv BepHyt0 KoMaHay
NpotBononoxHoe | BepHo nu coeanHenune knemm U, V, W? Co0TBETCTBYIOLIEE COEAMHEHUE C O4EPEAHOCTbIO

HanpasneHue Bpa-
LieHusi ABUraTens

da3 U, V, W gBuratens

BepHo 1 nogaHa KOMaHaa NpsiMoro 1
06paTHOro BpaLleHus?

WcnpasuTtb coefmnHerne

[lBuratens Bpatya-
1S, HO He MOeT
MEHSITb CKOPOCTb

BepHoe 11 COeAMHEHNE Lienu 3alaHus
4acToThl?

WcnpasuTtb coefnHerne

BepHo A1 ycTaHOBNEH pexnM paboTbl?

NpoBepuTb BEIGOP pexnma paboTbl C NOMOLLbI0
nynbTa ynpaenexus

CAnwKom nn 6onbluas Harpyska?

COKpaTUTb Harpysky

CAnIWKOM BbICOKan
WK CAMLIKOM
HU3Kan CKOpPOCTb
BpalLeHus (06./
MWH..)

lpaBnIbHO M BBEAEHBI HOMUHANbHbBIE
napameTpbl ABUratens (KonM4ecTso
NoICOB, HaNpsKeHue)?

MpoBepUTL TEXHUYECKME JaHHbIE HA NACNOPTHOM
TabnnyKe gBurarens

BepHoe 11 NepefaTo4HOE YUCTIO YCKO-
peHus/3aMeaneHuns WecTepHn 1 ap.?

TMpoBEpPUTL MEXaHU3M PEryIMPOBaHUS CKOPOCTH
(wectepHu v ap.)

BepHo 1 3aaHHOE 3HaueH1e MaKeu-
ManbHOM 4acToThl?

poBepuTb 3aaHHOE 3HaYEHNEe MaKCMManbHOM
4acToTbl BbIX0Aa

MpoBepPHUTHL BbIXOAHOE HaNpsiKeHUe

Nposeputb Kpueble V/F

HecrabunbHas
CKOPOCTb Bpa-
weHus (06./MHUH..)
nBuratens BO
Bpemsa pabotbl

CnuWKoM N 6onbluas Harpyska?

COKpaTuTb Harpy3aky

CnvWKOM nn 6onblune U3MEHEeHUs
Harpysku?

CoKpatiTb KonebaHusi Harpy3ku, YBEIUYUB MOLL-
HOCTb AiBMTaTENSs WK NPe06Pa30BaTeNst YacToTbl

Wcnonb3yetca nu TpexdasHelil unn
0fiHOhA3HbIN UCTOYHMK NUTaHKA? EcTb
N1 06pbiB $pa3 B TpexpasHOM UCTOUHUKe
nuTaHua?

MpoBeputhb, HET M 06pbiBa $a3 B COeAMHEHUAX
NPOBOAOB MCTOYHMKA NUTaHKA
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Tabauua A.1 — lnaHoBOE TEXHUYECKOE 06CNYHUBAHUE, PEMOHT U CNOCO6bI NPOBEPKK

Mecto 06beKT MpoBepka Mepuog Cnoco6bl CraHgapt Wamepu-
NPOBEPKK | NPOBEPKH Kawagoiil |1 |2 | MPOBEpky TebHblE
rog rog | rog npuéopbI
BHewHss | OKkpyxa- EcTb n mbinb? | V CM. ocoGble Temnepartypa: Tepmometp,
YyacTtb owas Haane- yKasaHus -10++40 °C, rurpomerp,
cpesa Kawme m HET MblAN. peructpatop
OKpyMatowas BnaxHoOCTb:
Temneparypa 1 meHee 90 %
BNAKHOCTb? 6e3 KoHpeHcaLmumn
O6opyno- | Ectb n \% MNocmotpets, | Bes ocobeHHo-
BaH1e Heo6bl4Hble nocnywarb cTent
BuGpaLuumn n
wymbl?
BxoaHoe B HopmansHoMm | V W3meputb Lndposon
Hanps- NN COCTOSHWN HanpsxeHue MyNbTH-
HeHue BXOAiHOE Mexay Knem- metp/
HanpsiKeHne mamMu R, S, T HUBEMP
rnaBHOW
uenn?
MmaBHblit | MonHocTblo | Ecaun an npu- \ MposepuTb
KOHTYp 3HaKu nepe- 3aTAXKY
rpeBa Kamzaon BWHTOB
neranu?
Oumctutb ot
rpasu
MpoBoga [MoKpbinCh Nn \ Ocmotp Own6KM HeT
PaByYUHOM
nposoga?
MoBpexaeHa
N1 n3onaumus
npoBoaoB?
Knemmbl Ectb in \ Ocmotp OwKn6KM HeT
NOBPEX-
Lenuns?
Moayns/ MposepuTb V| OTKNOYUTL Lndposoit
avoa IGBT | conpotus- npeo6pasosa- MYJILTUMETP
NeHne Mexay Tesb YacToTbl
BX0JamMn 1 U3MepuTh
COnpoTHB-
NeHne Mexay
R, S, T<->
+-nU, VW
<>+
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Mecto 06beKT MpoBepka Mepuog Cnoco6bl Cranaapt U3mepu-
NPOBEPKK | NPOBEPKM Kampbiii |1 |2 | POBEPKU TebHbIE
ron roj | roa npuéops!
Conpo- MpoBepuTb V | Ocnabutb MpeBblwaer Merommetp
TMBNIEHWE | METOMMETPOM COeAMHEHNA 5 MOm 500 B
n30aaUMKM | (Mexay Bbixoa- U,V,Wn
HbIMU BXOAaMMU 3aduKeupo-
1 BXogamu BaTb NPOBOAA
3a3emnenns) ZABurarens
Llenb EMKoCTHbIN | ECTb M \Y \ Ocmorp. HeT own6KnK, 060pyzo-
nocTosH- | Gpunbtp yTeyka W3mepenune npeBsbllleHne BaHWenu3me-
HOro TOKa HUAKOCTU? €MKOCTH C 85 % HOMUHaNb- | peHust
3aMeTHO n NoMOLLbI0 HOro o6bema €MKOCTU
cpabarbiBaHue u3MepuTeNb-
3alMTHOMO HOro 060pyA0-
KnanaHa? Ectb BaHKA
NW B3AyTHE
KoHAeHca-
Topa?
Pene EcTb A wymbl \ Mpocnywatb. | HeT own6ku
1 BUGpaLum MocmotpeTb
BO Bpems
pa6otbl? Het
N1 NOAOMOK
KOHTaKTOB?
Conpotve- | Het an \ Ocwmorp. Het ownbku. Lndposon
NeHne NoBpPEXAEHNI OtcoeanHuTb | MorpewwHocTb MyBTUMETP
EETTY 1 U3MepUTh [I0/MKHa ObiTb B
COMpOTHB- COMpOTHB- npeaenax +10 %
neHus? nexve 0TO6paKaemMoro
Het 3HaYeHus conpo-
noBpexaeHUi TUBNEHHS
npoBOAOB B
pesucTope
(He3aMKHyTas
uenb)?
Lenb Mposepka | Ectb n \ W3mepbTe [Jnsa nos 200 B | Lindpposoit
ynpas- pabotbl OTKNOHEHME N0 BbIXOAHOE (400 B) MyNbTUMETP
NeHns HanpsKeH1Io HanpsKeHue | nepenagpl
Ha Kawaon mexay HanpseHus
BbIXOAHOM dasammn U, Kawaon dasbl He
baze? Vv, W npesblwatot 4 B

(88)
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Mecto 06beKT MpoBepka Mepuog Cnoco6bl Cranaapt U3mepu-
NPOBEPKK | NPOBEPKH Kamgbiii |1 |2 | POBEPKU TebHblE
ron roa | rog npuéops!
Cuctema | Bentunsatop | Ectb i \Y \Y Mocne Heo6xoanmo
[DYENS OoXnax- HeoBblYHbIE OTK/IOYEHMA | CTabUnbHOE
neHus neHns BUOPaLMM 1 MCTOYHMKA Bpaluenue, 6e3
wymbl? He NPOKPYTUTL OWKEKK
ocnabneHbl BPY4HYIO
COeANHEHNA? BEHTUNATOP.
3aduKeunpo-
BaTb COEAM-
HeHus.
Oto6pa- | Mpu6opbl | BepHbl an oT0- | V \% MposepuTb Mposeputb Bonstmetp/
KeHne Gpaxaemble CYMTbIBAHWE | 3afaHHOe CYETYUK
3HayeHus? [JlaHHbIX Ha 3HayeHne
BHeEWHeM
u3mepu-
TeNbHOM
npuéope
naHenu
[suratensb | MonHocTtbto | ECTb Jin \ MposepuTb Hert ownbKn
HeoBbl4HbIE Ha Hann4ue
BUOPaLMM UK NOCTOPOHHMX
wymbl? ECTb LWyMOB,
JI1 HEOBbI4HbIN 3anaxos,
3anax? BUGpaLuit.
KOMMEHTAPMIA: 3HayYeH1e B CKOOKax Mcnonb3yetcs ans npeobpasosarens yactotsl 400 B.
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[TpnnoxeHune b

PyKkoBO/CTBO MO BbIGOPY
[OMONIHUTENBHOrO 060PYA0BaAHUSA

B cuny pasnuyHbIX yCNoBUI 1 TPEGOBaHWUI KCMyaTaLMK NoNb30BaTelb MOXKET AOMNOMHH-
TeNbHO ycTaHaBNMBaTb NepudepuitHbie yCTPOMCTBa.

6.1 BxogHoun gpoccenb

[lpoccenb NepeMeHHOro ToKa MOXET YMeHbLUaTb BbICLLYIO FapPMOHUKY BXOAALLEro TOKa

npeo6pasoBaTtens 4acToThbl, ynydlaTe KOaddULMEHT MOLLHOCTH Npeobpa3oBaTens

4acToThl.

1. CooTHOLWEHKE MEMAY MOLLHOCTbIO UCTOYHWKA MUTaHUS U MOLLHOCTbIO NPE06pa30BaTens YacToTbl
coctaenser 10: 1.

2. K 0gHOMY 1 TOMY e UCTOYHWKY NUTaHUs NOACOEANHAETCS TUPUCTOPHAR Harpy3ka UaK YCTPOCTBO
KOMMEHCaLMK PeaKTMBHOM MOLYHOCTH.

3. [locTato4Ho 60/bWON AncbanaHc HanpsaxeHus TpexdasHoro nutanusa (=3 %).

Tabnuua b.1 — Tabnuua nogbopa BXOAHOMO Apoccens

MowHocTb (KBT) Tok (A) WHAYKTMBHOCTb (MIH)
0OpHodasHbIi 1 TpexdasHbii 220 B

0.4 2.0 4.6
0.75 4.0 2.4
1.5 7.0 1.6
2.2 10 1.0
TpexdasHblit 380 B

0.75 2.3 7.6
1.5 3.7 4.8
2.2 5.0 3.2
3.7 8.8 2.0
5.5 13 1.5
7.5 17 1.2
11 25 0.8
15 32 0.6
18.5 37 0.5
22/30 45 0.42
30/37 60 0.32
37/45 75 0.26
45/55 90 0.21
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MpogonkeHne Tabnuubl b.1

55/75 110 0.18
75/93 152 0.13
93/110 176 0.11
110/132 210 0.09
132/160 253 0.08
160/185 300 0.06
185/200 340 0.06
200/220 380 0.05
220 420 0.05
250 480 0.04
250/280 480 0.04
280/315 540 0.04
315/355 600 0.03
355/375 680 0.03
375 710 0.03
400 750 0.03
500 930 0.02
630 1200 0.01

6.2 [poccenb noctosaHHOro toka DC

Koraa MOLWHOCTb CETU 3HAUYMTENbHO GOJblUIE MOLLHOCTY Npeo6pa3oBaTesns 4acToThl, Uan
MOLLHOCTb MCTOYHWKA NUTaHus npeBbiwaeT 1000 KBA, Uav UMEIOTCS CPaBHUTENbHO BbICO-
K1e TpeGOBaHMS K YNyHLWEHHOMY KOO OULIMEHTY MOLLHOCTU UCTOYHMKA NMUTAHUS, HEOGXO-
[IMMO [JOMO/HUTENbHO YCTAaHOBWTb APOCCESb NMOCTOSIHHOMO ToKa. OAHOBpEMeHHoe
MCMOoNb30BaHWE BXOAHOrO APOCCENs NepeMEHHOro ToKa 1 APOcCens MOCTOSHHOMO TOKa Npu-
BOJMT K YMEHbLUEHUIO rapMOHUK BXOASLLETO TOKA M YNYHLEHMIO KOG dULIMEHTA MOLLHOCTH.

Tabnuua b.2 — Tabnuua nog6opa Apoccensi NOCTOSHHOMO TOKa

TpexdasHbii 380 B

MowHocTb (KBT) Tok (A) WHAYKTMBHOCTb (MIH)
18.5+30 75 600

37+55 150 300

75+90 220 200

110+132 280 140

160+185 370 110
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5.3 ®UnbTP BbICOKOYACTOTHBIX MOMEX

Mpeo6paszosatesb 4actoTbl A310 HE MMEET BCTPOEHHOIO GUILTPA BbICOKOYACTOTHBIX MOMEX.

[N yMEeHbLIEHNS BbICOKOYACTOTHbIX MOMEX HEOGXOAMMO YCTaHOBWTb Ha BXOAE U BbIXOJe
npeobpasoBaresnis HacToTbl BbICOKOYACTOTHbIE GUNLTPLI.

MpK MOHTaXxKe HEO6X0AMMO PaACMONOKUTb GUILTP KaK MOXXHO 6/IMXKe K npeobpas3oBaTento
YyacToTbl. CoeiMHUTENbHbIE MPOBOAA JOMKHbI BbITb KAK MOXHO KOpOYe.

5.4 BbIHOCHOM NynbT ynpaB/ieHUs

Ha npeo6pasoBaTesie 4acToThbl yCTAHOBJIEH YAOOHbIN 419 UCNONb30BaHWUS Ny/bT ynpase-
HKs. Npn HEOBXOANMOCTH YCTaHOBUTL MYNbLT yNpaBieHUs OTAENbHO OT Npeobpa3oBaTtens
4acTOTbl €r0 MOXHO OTCOEANHUTL OT Npeobpa3oBaTens YacToTbl. MakcMManbHas annHa
coeanHUTENbHO NpoBoaa coctaBnset 10 m.

6.5 BNOK AMHaMMU4YEeCKOro TOPMOXKEHUS U
PE3UCTOP AMHAMMNYECKOIo TOPMOXKEHUS

B npeo6pazoBatensx A310 nMetoTcs BCTPOEHHbIE BIOKM TOPMOXKEHUS (B Npeobpa3oBa-
Tenu MoLlHocTblo 18,5 1 22 KBT TOpMO3HOM MOAYNb ycTaHaBNMBaeTCs No 3akaay). Mpu
Heo6X0AMMOM YBEMYEHUM TOPMO3HOI0 MOMEHTA MK M36EraHMn OCTaHOBKM Npeobpaso-
BaTess YacToThl MO NEePEHaNPSKEHUIO MPU AMHAMUYHOM 3aMeANeHUU TPeByeTca NOAKI0-
YeHne TOPMO3HOro pe3ncTopa.

YnpoueHHas dopmyna pacyeTa TOPMO3HOIO Pe3UCTOPa M TOPMO3HOI0 3/1IEMEHTA

B 06bl4HbIX CUTYaLMsIX, KOraa TOK TOPMOXKEHUs — 3To 1/2 HOMWHaNbHOro ToKa | agBura-
Tens, co3aBaeMbli TOPMO3HON MOMEHT CW/bl paBEH HOMUHANLHOMY MOMEHTY CWbl ABU-
ratens. MNoatoMy BbIGOP NOAXOAALErO TOKA TOPMOXKEHUS |B BbINONHAETCSA COrNnacHo
TpeboBaHMUAM K MHEPLMKU HAarpy3KU U BpeMEHU OCTaHOBa. YeM 6onblLle MHEPLUS Harpy3Kku,
TeM Kopo4ye BpeMs TOPMOXKEHUS, TeM 60NbLUe BbiIGPaHHbIV TOK TOPMOXKeHUs IB.
IB=(1/2+3/2) X I.

CornacHo TOKY TOPMOXEHUSI MOXHO BblGpaTh 3HaYEHME CONPOTUBIIEHNS TOPMO3HOTO
peswucTopa.

3Ha4yeHne conpoTUBAEHUA TOPMO3HOI0 pesncTopa:

RB = U/IB (U npuHmumaetcs 400 B anst npeo6pasosateneit YactoTbl 220 B 1 800 B ana
npeobpaszoBarenen YactoTbl 380 B).

MOLLHOCTb TOPMO3HOr0 pe3ncTopa:

PB=K x U x U/RB.

K — 370 KOHPUAEHT TopMorKeHus, npeaensl 0.1+0.5. BoiGupaeTcs B COOTBETCTBUM C UHEP-
LIMen Harpy3Kkn u BpeMeHeM ocTaHoBa. YeMm 60nblue MHePLMS Harpy3Kku, TeM Kopoye Bpems
0oCTaHoBa, TeM 60sblUe Bblbpaembli KOHOUAEHT TopMoxKeHus K. [1ns 06bI4HON Harpy3Ku
MOXHO Bbl6paTh 0.1+0.2, Anst 601bWON MHEPLMOHHOM Harpy3Ku MOXHO BbiGpaTh 0.5.
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Hwuxe npuBeneHa Tabnuua ana nogbopa TOPMO3HOro pesucTtopa, rae IB — ato 1/21,
K HaxoauTtcs B Anana3oHe 0.1+0.2.

Ecnv nHepuusa Harpy3Kku cpaBHUTENbHO 60blUas, a BPEMS OCTaHOBa A0JIKHO GbiTh KOPOT-
K1M, TO BbI6OP MOLLHOCTY TOPMO3HOMO PE3UCTOPA A0IKEH NPOBOAUTLCS COMACHO BblLlie-
npuBeaeHHon dopmyne.

Ta6nuua b.3 — Tabnuua nog6opa TOPMO3HOTO peaunctopa

MotwHocTb npeo6paso- | MakcUManbHO JONYCTUMbIA | 3HaYeHUe CONpOTUBEHNE MotHOCTb TOPMO3HOMO
BaTeNs 4acTotbl, KBT TOK TOPMO3HOIO Kitoya, A TOpMO3HOro pesnctopa, OmM | pesuctopa, BT
OpHodasHbli 220 B

0,4 8 400 80
0,75 8 200 160
1,5 15 120 250
2,2 15 80 400
TpexdasHbii 220 B

0,4 8 400 80
0,75 8 200 160
1,5 15 120 250
2,2 25 80 400
TpexdasHbiit 380 B

0,75 8 600 160
1,5 8 400 250
2,2 15 250 400
3,7 15 150 600
5,5/75 40 100 1000
7,5/11 40 75 1200
11/15 50 50 2000
15/18,5 75 40 2500
18,5/22 50 30 4000
22/30 50 30 4000
30/37 75 20 6000

240



iEK

[ns 3aMeToK

241



iEK

[ns 3aMeToK

242



iEK

[ns 3aMeToK

243



iEK

[ns 3aMeToK

244



