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I= [naBa 7 YacTto ucnonb3yemble GYHKLMUM U NPAKTUYECKUE NPUMEPDI

KHOMKM « A » 1 «¥» N5 NOBbILLEHNA 1

P0.0.05 MNOHNXeHMs YacToTbl unm knemma UP/DOWN

AJ151 NOBbILUEHWUS U NOHUXEHWUS YacTOTbl

MNopnepxatue
najieHns Toka

TMoTeHumoMeTp nynsra
ynpasnexus

JP3
- - Kpueas 1 P2.0.13-P2.0.17
VF-GND |~ 1 U (= o0-0B Kpueas 2 P2.0.18-P2.0.22 P2.1.02
Kpwas 3 P2.1.04~P2.1.11 P2.1.03
21— oa-20mA Kpueas 4 P2.1.12-P2.1.19
Knemma umnynsca 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 F———{ P2000-P2.0.09=g/10/11/12 — 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

MapameTpel

YHKUMOHANBHOI
rpynnel P4

Casiab RS-485 P4.1.00-P4.1.05 E——

‘ BHyTpPEHHWIA OnepaumoHHblii MOZYNb }

KHonku « & » n «¥» onsi NOBbILLEHMS U
P0.0.05 NOHUXEHMS 4acToTbl um knemma UP/DOWN

NS no W N Y4acToTbl

Mopaepxanue
najgeHns Toka

MoTeHuvomeTp
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 umnynsca PULS P2.0.23-P2.0.27
P3.0.03/P3.0.05/P3.0.07/P3.0.09

Covorn-con - raaovrowea | ROUEIERASEL
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 e P4.1.00-P4.1.05 |

‘ BHyTpeHHuUiA onepaumoHHblii MOAYNb }

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

P0.0.04

0: YcTaHoBka ¢ mynbTa ynpas-
NeHust (nafeHne Toka
He CoxXpaHseTcs)

1: YcTaHoBKa C nynbTa ynpas-
NeHns (naaeHne Toka
COXpaHseTcs)

2: MNoTeHuMOMETp nynbTa
ynpasneHus

3: BHelwHsist knemma VF1

4: BHewnss knemma VF2

5: laHHas umnynbca PULS

6: [laHHast KNeMMbl MHOro-
CTYNeHyatoii ckopocTi

i PLC

7: Ynpc

8: PID

9: [laHHas cBA3u

10-13: Peay

P0.0.01

0: YcraHoBKa C nynbTa ynpas-
Nenus (napeHue Toka
He CoxpaHsieTcs)

1: YcTaHoBKa C nynbTa ynpas-
neHust (najeHme Toka
COXpaHsieTcsl)

2: TloTEHLMOMETP nybTa
ynpaBnenms

3: Brewnss knemma VF1

4: BHewHsis knemma VF2

5: laHHas umnynsca PULS
6: [laHHast KNemMMbl MHOTO-
CTYMEHYaToi CKOPOCTH

7. Ynpc blit PLC

8:PID

9: [laHHas cBs3u

10~13: Peay

Mpepens
K vactorel |
P0.1.02

NeTounmk

4acToThl A
[
|
|

3ape3epeupoBaHo Ha 3aB0fe

3ape3epBipoBaHO Ha 3aB0je

P2.0.00-P2.0.09
=18/19/20

0:

1:

2

3

4:

o

2

~

o

P0.1.00

YactotaA

Yacrora B

Yactora A+B

YactotaA-B

MakcumanbHoe
3Havenme An B

MunumansHoe
3HaveHne An B

Pe3epBHblii
VCTOYHMK
yacTotsl 1

Pe3epBHblii
WUCTOYHUK
4acToThl 2

Knemma nepeknioyaet
8 BbllLENepeynCeHHbIX
MyHKTOB

OrpanuyeHue
4acToTbl

P0.1.03
P0.0.07
P0.0.08
P0.0.09

Llenesas
yacToTa

DI1-DI10
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7.6 YnpouweHHbin MNJ1IK

[naBa 7 YacTto ucnonb3yemble GYHKLMUM U NPAKTUYECKUE NPUMEPDI

Mpeo6pa3oBaTesib HacTOTbl MOXET aBTOMATUHYECKM BbINOMHATL MaKCMMyM 16 aTanos
pa6oThl C Pa3NMYHbIMKU CKOPOCTAMM, MPKU 3TOM BPEMS YCKOPEHUWS ¥ 3aMef/IeHns], MPoao-
KUTENbHOCTb BPEeMeHM paboThbl Ha KaXKAoM yHacTKe 3aAatoTcs 0TaebHO (CM. GYHKLIMO-
HanbHble Koabl P3.0.03+P3.0.50). Kpome Toro, ¢ nomouybto P3.0.00 1 P3.0.01 MOXKHO
3a/1aTb HEO6GXOAMMOE KOIMYECTBO LIMK/IOB.

Myck
npeobpasosarens
4acToThl

3ran 0
P3.0.35
P3.0.04

Jran 1
P3.0.36
P3.0.06

f

!

Cnocod

P3.0.00=1

DYHKLMOHMPOBAHVE
G 4aCTOTON

ynpotuexHoro PLC
P3.0.00

o TMosTOpHOE
VHKUVIOHVIDOBHUE
P&Q&O

YHKUMOHMDOBAHHE C
MECTa BbIKITIONEHNS!

BbIK/I0YEHNS

TocTosHHoe
hyHKLMOHMpOBAHYE
P3.0.00=2

Konuuectso N HenpepbiBHoro
P3.0.00=3

Hacroswupit e

P3.0.01>N
YenosHbii

PucyHok 60 — Pa6oTa ¢ ynpouieHHbiM MK
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P3.0.00=0

AsToMaTh4eckwii
0CTaHoB




1|
I= [naBa 7 Yacto ucnonb3yemble GYHKLMUM U NPAKTUYECKUE NPUMEpDI

7.7 ®OYHKUMSA KOHTPONSA BPEMEHHU

Tabnanua 191 — GYHKLMM KOHTPONA BPEMEHM

Napametp | HasBanue 3apaBaemble npeaensb! 3HayeHue npu BbIXoAe
¢ 3aBoja
P3.1.00 Bbi6op GyHKLMM YCTaHOBKM 0: He peiictayer. 0
BPEMEHU 1: [leficteyet
P3.1.01 Bbi60p BpeMeHN GyHKLMOHMPO- 0: Undposoin (P3.1.02). 0
BaHUSA C yCTaHOBNEHHbIM BpemeHeM | 1: Bxop VF1.
2: Bxog VF2

(COOTBETCTBYET AMANa30Hy aHanoro-
Boro Bxoaa P3.1.02)

P3.1.02 Bpemsi dyHKuMOHMPOBaHKMs ¢ ycTa- | 0000.0+6500.0 0000.0
HOBNEHHBIM BPEMEHEM, MUH.

BcTpoeHHas B npeo6pasoBatesnb 4acToTbl A310 GYHKLMA HACTPONKM BPEMEHU UCMONb3Y-
eTcs AN paboTbl Npeo6pa3oBaTensi HacToTbl C YCTAHOBAEHHBIM BPEMEHEM.

MNapametp P3.1.00 onpeaenseT, AeAcTBYET M1 GYHKLUSA HACTPONKKU BPEMEHM.
MNapameTtp P3.1.01 onpegenseTt UCTOYHUK BpeMeHU paboTbl C yCTaHOBMEHHbIM BPEMEHEM.

Korpga P3.1.01 = O, Bpemsl pa6oTbl ¢ 3aaHHbIM BpeMeHeM onpeaensieTcs 3Ha4yeHneMm,
yCTaHOBNEHHbIM B NnapameTpe P3.1.02.

Korpga P3.1.01 = 1 unu 2, Bpems paboTbl ¢ 3aaHHbIM BpeMeHeM 3a1aeTcsl aHanoroBbiM
BXoZ4oM. B npeo6pazoBaresnie 4acToTbl CEPMM BCTPOEHO ABa aHanorosbix Bxoaa (VF1 u
VF2). VF1 1 VF2 moryT 6biTb BX0AOM THMa HanpskeHusa 010 B, a Takke BXOAOM TUNa
ToKa 0/4-+20 MA. KpuByto cooTBETCTBYIOLLMX cBSA3en BxoaoB VF1 n VF2 n Bpemsa pa6oTbl ¢
yCTaHOBNEHHbIM BpeMEHeM Nonb30BaTe/lb MOXKET NPOM3BOJIbHO BblIGpaTh U3 YeTbIpex
BMA0B KPUBbIX CBA3EN C NOMOLbIO NapameTpa P2.1.02. B Tom uncne Kpueas 1 n kpuas 2
ABNAOTCA NPSAMONUHENHBIM COOTHOLLEHMUEM, UX YCTAHOBKA MPOMUCXOAMT C NOMOLLbIO Napa-
meTpoB P2.0.13+P2.0.22. Kpusble 3 # 4 9BASI0TCH TOMaHbIMU COOTHOLLEHUI C ABYMS
TOYKaMu neperunba, ux yctaHoBKa MPOUCXOAMT C MOMOLLbIO NapaMeTpoB
P2.1.04+P2.1.19. Jvana3oH aHanoroBoro Bxoaa COOTBETCTBYET 3HAYEHMIO, 3aAaHHOMY
napametpom P3.1.02.

Korpa cpa6atbiBaeT GYHKLMSA HACTPOMKM BPEMEHM, KaXKabl pa3 Npu nycke npeobpasoBa-
TeNs 4acToThbl OTCHET BPEMEHM HAYMHAETCA 3aHOBO. [IOCTUIHYB 3a4aHHOr0 YCTaHOBNEH-
HOro BpeMeH#u, npeobpasoBaTe/b HacTOTbl aBTOMATMYECKM MpeKpaLlaeT padoty. B
npovuecce octaHoBa cpabaTbliBaeT BbIXOgHOE penie npeo6pa3oBaTens YacToTbl. Korga npo-
LLecc OCTaHOBKM 3aBepLuaeTcs, pene BblkntovaeTcs. PYHKLUMA BbIXOAHOrO pene npeobpa-
3oBaTens yactotbl — 30. Koraa 3agaHHoe ycTaHOB/IEHHOE BpeMsi paBHo O,
yCTaHOB/NIEHHOE BPEMS He OrpaHn4eHo. PaKTMYecKoe BPeEMS KaXKAoro ceaHca paboTbl
MOXHO MPOBEPUTL C NoMoLLbto NapameTpa P9.0.23 (koraa npeo6pa3oBaTtesib HacToThl
npekpalaet paboTy, 3Ha4yeHne oTobpaxeHns P9.0.23 aBToMaT4eCKn BOCCTaHaBNMBa-
etcs Ha 0).
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Bpems hyHKuoHMpoBaHMA
¢ BPEMEHEM
P3.1.02 AsTOMaTM4eCKMit

P3.1.01=0 0CTaHOB
Buibop Bpemenm

c Buifop dyHKumn [Jlocxenve
[T™| 3a0aHuA BpeMeHM [ BpPEMEHN
P3.1.01=2 pevesem Pa.1.00
P3.1.01 BbiX07, MHOTOGYHKLIMOHANBHOT
BbIXOAHOIA KIEMMbI
Bxon VF 2 xP3.1.02 (P2.0.28-P2.0.32=30)

Bxoa VF 1 xP3.1.02 P3.1.01=1
BbIPAXEHME AManasona)

BLIDAXEHHE 1anas0Ha)

PucyHok 61 — PaboTa GyHKLMM KOHTPOASA BPEMEHU

7.8 ®OYHKUMSA KOHTPONSA I/TUHbI

Tabnanua 192 — OYHKUMM KOHTPONS JJIUHBI

Napametp | HaseaHue 3aaaBaemble npeaensl Mo ymonyaHuto
P3.1.08 3afaHHas AnvHa, M 00000+65535 01000
P3.1.09 daKTnyeckasn givHa, M 00000+65535 00000
P3.1.10 KonnuecTtBo umnynbcoB Ha Kaxabii | 0000.1+6553.5 0100.0

MeTp

B npeo6paszoBaTtens 4actotbl A310 BCTpoeHa GYHKLMA HACTPOMKKU ASIMHbI, KOTopas
Mcnonb3yeTcs 419 ynpaBieHns 3agaHMem AnHbl. B npouecce akcnyataumm Heo6xoammo
3aaaTb GyHKLUMIO LMdPOBOro Bxoga KakK «Bxoa noacyeta anuHbl» (pyHKumMa 30). Koraa
4yacToTa MMMYNIbCOB BXOJa CPaBHUTENbHO BbICOKA, HEOBXOAMMO UCMONb30BaTh KNEMMY
DI6. dopmyna pacyeTta AnuHbI cneayowas:

O6uiee KOANYECTBO UMMNYIbCOB
MMnynbCbl Ha MeTp

dPaKTUYecKas AMHHa =

Koraa dakTuyeckasn anvHa JocTUraeT 3ajaHHON AJIMHbI (3HaYeHus, 3agaHHoro P3.1.08),
cpabaTbiBa€eT BbIXOHOE pesie npeo6pa3oBaTens YacToTbl. COoTBETCTBYIOW AN GYHKLMS
BbIXOAHOr0O pesnie npeobpas3oBaTens 4acToTbl — AOCTUXEHUE AnnHbl (10).

[ns o6HyneHus anvHbl HE06X0AMMO UCNONb30BaTh LMdpoBoW BXxod. CooTBETCTBYIOLLaN
dYHKUMA LndpoBoro Bxoga — c6poC ANnHbI (31).

DaKTUHECKYIO AIMHY MOXXHO NPOBEPUTL C NOMOLLbIO NapameTpoB P3.1.09 nnn P9.0.13.
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YcTaHoBneHHas

[UMHA
P3.1.08 BbIX0f;, MHOrOGYHKLIMOHAMbHOM
BbIXO[IHOM KNEMMbl
[DIOCTUXEHMA YaCTOThI
(P2.0.28-2.0.32=10)
VMnynsC Auket | OBULIEE KOMVYECTBO UMNYLCOB MAH = dJamequacxaﬂ f

KonuiecTso umnynbcoB Ha kaxapiii MeTp (P3.1.10) P3.1.13

C6poC AnMHbI C6poc AnmHbI
P2.0.00-P2.0.09-31

JlocTuxeHne JanHbI } .
Bxog copoca anmHbl 4

PucyHok 62 — Pa6oTa GyHKLMM KOHTPOAS JJIMHBI

7.9 ®yHKUMA noacyeTa

Tabauua 192 — MapameTpsl NoACHETa

MNapametp | HasBanue 3aaaBaemble npeaensl Mo ymonyaxuio
P3.1.11 3afaHHoe 3HayeHue noacyeta 00001+65535 01000
P3.1.12 Yka3aHHOe 3Ha4YeHue noacyeTa 00001+65535 01000

B npeo6pasoBaTens YactoTbl A310 BCTpoeHa GyHKLMS NoacyeTa, KOTopas UMeET ABYXY-
POBHEBBLIN BbIXOJ CUrHaNa, UCNob3yembli A1 AOCTUKEHUS 3alaHHOIr0 3HAaYeHUs Noa-
cyeTa U Ans JOCTUKEHUS YKa3aHHOro 3Ha4eHus noacyeta cCooTBETCTBEHHO. B npouecce
3KcnnyaTauumn HeobxoaMMo 3aaaTb GYHKLIMIO COOTBETCTBYIOWEN KNeMMbl LUGPOBOro
BX0oJa KaK «Bxop cyetymka» (GyHKums 28). Korga 4actota UMnNy/ibCOB CPaBHUTENBHO BbICO-
Kas, He06x0AMMO UCNoNb30BaTh BXxoa DI6G.

Korga pakTuyeckoe 3HayeHue nojcyeTa AOCTUraeT 3alaHHOro 3HaYeHus (3Ha4YeHue,
3apaHHoe B P3.1.11), BbiIxoaHOE pene npeo6pa3oBaTens YacToTbl cpabaTtbiBaeT. CooTBET-
cTByloLWan GyHKLUMSA BbIXOLHOMO pese npeobpa3oBaTtens HacToTbl — AOCTUXKEHWE 3aAaH-
HOro 3Ha4veHus nogcyeta (9).

Koraa daKtnyeckoe 3HaveHune nofcyeTa JOCTUraeT yKa3aHHOro 3Ha4eHns (3HaveHue,
3ajaHHoe P3.1.12), BbiIxoaHOE pene npeobpa3oBaTtens 4acTtoThl cpabaTtbiBaeT. CooTBET-
cTBytowWan GYHKLUWSA BbIXOLHOIO pesie npeobpa3oBaTtens 4acToTbl — JOCTUMXEHWE 3ajaH-
HOro 3HaYeHusi nogcyeta (9).

C nomoubto LMbPOBOro BX0Aa MOXHO 06HYINTb 3Ha4YeHue cyeTinka. CooTBeTCTBYIOLAs
$yHKUMA LMbpoBOro Bxoga — c6pocC cHeTYMnKa (29).

daKTnyecKoe 3Ha4yeHne noacyeTa MOXXHO NPOBEPUTL C NOMOLLbIO NapameTpa P3.1.12.
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3apaHHoe
3Hauyene noyicyeTa
P3.1.11
BbiX0f, MHOrOQYHKLIMOHANBHOM
® o BbIXO[HOI KNEMMbI JOCTUXEHUS
MybC noacHeTa YHKUS KNEMMbI AKTUHECKOE 33/1aHHOr0 3Ha4eHud NojcyeTa
——=| BXOHauMNynbCa  ——=3HayeHne no%cqua (P2.0.28-P2.032=8)
noacyeta 28 P9.0.1 o i

Bbixoz, MHOrOGYHKLIVIOHaNbHO

BbIXO[HOIA KNEMMbI JOCTUXEHWS!

YKa3aHHOr0 3Ha4eHust nopcyeTa
(P2.0.28- P2.032=9)

\%

YkasanHoe
3HayeHue nocyeTa

C6poc nopcyeta CHpOC 4acToTbl I
P2.0.00-P2.0.09=29

monmnmcanoncern | [ 1L T UL U U UUUULUTUUUTTL
1.2 3 13 ’—‘I 2

2425 26 41 42 4
Bxop cpoca nopcyeta

Bbixoa A0¢ 0
3HayeHIs MoicyeTa —\——

Bbixon A0c

0
3Ha4eHns noacyeta

PucyHok 63 — Pa6oTa dyHKUMKM NofacyeTa

7.10 PYHKLUMA KOHTPOJSIA PACCTOAHUS

Tabanua 193 — GYHKLMM paccTosHUS

Mapametp | HasBaHue 3apaBaeMble npeaenbl 3HaueHue Npy BbIXofe
C 3aBoja
P3.1.13 3agaHHoe 3HaueHue pacctosHua 1 | -3200.0+3200.0 0000.0
P3.1.14 3aaaHHoe 3HaveHue pacctosiHua 2 | -3200.0+3200.0 0000.0
P3.1.15 KonuuecTBo umnynbcoB Ha kaxgoe | 000.00+600.00 000.00
paccTosHue

B npeo6pazoBaTtenb YacToTbl A310 BCTpoeHa GYHKLIMS KOHTPONS paccTosiHms. B npouecce
3KcnayaTalmm HeobxoamMMo 3ajaTb GYHKUMIO LMPPOBLIX BXOAOB Kak «Bxoa da3bl 3HKO-
nepa A» (byHKums 52) n «Bxoa dasbl aHKogepa B» (dyHkumnsa 53). Knemmbl DIS 1 DIG A310
MOTYT NOAKNOYATLCS K SHKOAEPY, HacToTa MMMY/bCOB KOTOPOro He [JO/IXKHa NpeBblllaTh
200 Iu. OuepeaHocTb has3 KOAMPOBLLMKa OnpeaensieT Noc U MUHYC GaKTUYECKOW ANWHbI.
dopmyna ans pacyeTa AMHbI cnegytollan:

O6uiee KONNYECTBO UMNYILCOB
KonunyecTBo MMMy/bCOB Ha Kaaoe paccTosiHue

daKTnyeckoe paccTofaHne =

LED-aucnnen moxeT oto6paxatb TonbKo 5 3HakoB. Korga pacctosinve 6onblie —999.9,
nosiHoe oTo6paXkeHne To4eK Apobu ra3opaspsAHOro MHAMKaTOPa BblpaxaeT oTpuuaTenb-
Hoe 3HaveHue. Hanpumep, 1.0.1.0.0 o3HavaeT —1010.0.

Korpa dakTnyeckoe pacctosiHve JOoCTUraeT 3ajaHHoro 3HavyeHns 1 (3HavyeHune, 3ajaHHoe
P3.1.13), cpabaTbiBa€eT BbIxogHOE penie npeobpasoBaTens 4actoTbl. CooTBETCTBYOW AN
OYHKLMA BIXOAHOMO pefnie — JOCTUXEHWE 3a4aHHOro 3HayeHuns paccrtosiHma 1 (56).
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Korpa pakTuyeckoe paccTosiH1e OCTUraeT 3alaHHOro 3HaYeHuUs 2 (3Ha4YeHne, 3ajlaHHoe
P3.1.14), cpabaTbiBaeT BbIxOAHOE pese npeobpasoBaTtens YactoTbl. COOTBETCTBYOLWANA
PYHKLMA BbIXOLHOMO pene npeobpa3oBaTtens 4HacToTbl — JOCTUXKEHWE 3aaHHOMo 3Have-
HUs paccTosHusa 2 (57).

C nomoLbio LIMbPOBOro BXxoAa MOXHO 06HYNUTL paccTosHue. CooTBeTCTBYOWAN GYHKLUSA
umdpoBoro Bxoga — c6poc paccrosHus (54).

daKTUYecKoe pPaccTosiHe MOXHO NPOBEPUTL C NoMoLLbio NnapameTpa P9.0.30.

YCTAHOBJIEHHOE 3HAEHME|
paccTosHma 1
P3.1.13

BbIXOHOI KNEMMbl IOCTVXEHUS
VMnynbC noscyeTa ‘ O6lLee KONMYECTBO UMMYIILCOB DakTiieckoe 3HaveHme YCTAHOBNIEHHOTO 3HaYeHws 1
OfHI

BbiIX0 MHOrOGYHKLMOHaINbHOM

PaccTORHMA accTosHms (P2.0.28 -2.0.32=56)
Ha kaxpoe paccrosiue (P3.1.15) P9.0.30 P ¢ )

BbiX0f, MHOTOGYHKLMOHabHOR

|| BbIXOHOIA KNeMMbl AOCTXEHNS

YeTanosresHoe % YCTAHOB/IEHHOTO 3HAYEHNS 2
anauenm% é)?clczonﬂun 2 paccrosHus (P2.0.28 -2.0.32=57)
C6poc paccTosHms COPOC PaccTosHys ?
P2.0.00-P2.0.09=54

songene [ L[ LT ULJ U LU ULIUTLIL

KOAVIOBLUMKA

s UL UL UL UL UL
R

C6poc

3Havenms 1 ’—‘

3HaveHns 2

PucyHoK 64 — Pa6oTa QyHKLMM KOHTPONS PacCToSHUA

7.11 PyHKUMSA NPpOrpaMMmnUpPOBaHUS
MPOMEXYTOYHOIro pene

B npeo6pasoBaTenb A310 BCTPOEHO 5 BUPTYasibHbIX MPOMEXYTOYHbIX Pene ¢ 3a4ePrKKon
BpemMeHU. OHM MOTyT NonyvaTb Kak GU3NYeCKUe CUrHabl ¢ LMPPOBLIX BXOAOB, TaK U BUP-
TyanbHble curHanbl ¢ Lumudposoro Bxoga (00+59). 3ateM BbINOAHAOTCA NPOCTbIE SI0rUYe-
CKMe onepaLuu, pe3ynbraT onepauunii MOXHO BbIBOAWTbL Ha BbIXOAHbIE pese, a TaKkKe
MOXHO 3KBWBaNEeHTHO BbIBOAWUTb LIMbPOBbIE BXOAbI.

C i e —
Bxoa paspsa 8 P3.2.00 Buixon (paspsia
sensietcs 0 [IeCSITKOB ¥ pas3psi
Bxon 1 11080 A ©[WHUL B YNIDABAISIO-
(paspsn corex P3.201) wiem crose C.
v paspsy, Cooteercrayiouas
[IECSTKOB YHKUVS KITEMMbI
0 Bxop 1 v BXop 2 CooTBeTCTBYIOLLMi BBO/A LWI(GDOBOIA
cnoea B) 5 BLINONHEHUS Ynpasnsioutee | Paspsa B P3.2.00 | npomexyroy- Bpems Bui60] Benvdwibl 0-59)
Jiorvyeckoun cnoso B sensercs 1 HOrO pene 33/1epXKH DeViCTBYIOWIEro
onepauym (paspsn =] P3.2.02- C 3aziepxKoi | %3 12~ ™
eAVHULLbI YNPaBNs- P3.2.06 110 BpEMEHM .2.21) (P3.2.22)
Bxog 1 foliero crnosa B) P3.2.00
(pa3psiz, AecATKOB Bbixop (BbIX0A
TT':%‘L l;.?;:é]:,f C it MHOFOGYHKUMOHAIBHOI
N Bxoa (paspsy ThicsM 1 paspsy, coTeH 8 P3.200 BbIXOJHO KIIEMMbI,
ousero crioga B) B ynpasnsiolLem cnose C. paﬁ,‘é‘,‘.‘i.ergf 2 COOTBETCTBYIOLLVE
CoOTBeTCTBYIOU(AA dyYHKLMA bynkumm 50-54)
MHOrOhYHKLMOHAIIbHOI BLIXOAHON
Knemmbi 0~59)

PucyHok 65 — [MporpaMMupoBaH1e NPOMEKYTOYHOIO pene
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MosicHeHUs normyeckmx GyHKLMI ynpaBsoLLero c/ioBa NPOMEKYTOYHOIO pesie ¢ 3aep-
KOV BpeMeHu NoKasaHbl B Tabnuue 194.

Tabnuua 194 — Ynpasnsiowee cnoso A

MNapametp 3aaaHHoe 3HauyeHue | OyHKUMS MNosicHeHus
paspsga eanHuL,
P3.2.02 0 Bxog 1 Bxoa 1 HacToAWMiA, NOrMYECKUiA pesynsrat
P3.2.03 HaCTOSWMM.
P3.2.04 Bxoa 1 yCnoBHbliA, T0TMYECKNIA pesynbrar
P3.2.05 YCNOBHbIN
P3.2.06 1 «Hem Bxoga 1 BXoa 1 HACTOALWIA, NOrMYECKMI pe3ynbTaT
YCOBHbIN.
Bxoa 1 ycnoBHbIf, NOrMYECKuii pesynsrat
HacTosWMUI
2 «M» Bxopa 1 v Bxoaa 2 Bxoa 1 v BXxoA 2 HacToslLMe, TOTUYECKUit
pes3ynbraT HaCToALWMIA, B MPOTUBHOM Cy4ae
YCNOBHbIN
3 «Mnu» Bxoga 1 1 Bxoaa 2 Bo Bxogax 1 1 2 TONbKO 0AWH HACTOALWA,
NIOTUYECKUIA Pe3ynbTaT HacToALMIA
4 «Mckntovatowee uan» Bxoaa 1 | Jlornka Bxoga 1 v Bxoja 2 B3auMoo6partHa,
1 BXoAa 2 NOrMYECKUI pesynbTaT HacTOALLMIA
Jorvka Bxoaa 1 1 Bxoaa 2 TOMAECTBEHHA,
NOTUYECKUIA Pe3ynbTaT YCNOoBHbIM
5 YcTaHOBKa AencTBUA BXOAA Bxoa 1 HacToAWwwiA, NOrMYECKMIA pesynbrat
1 peiicTByeT. YcTaHOBKaA fien- | HACTOALWMNA.
CTBMS BX0OAa 2 He AeiictByeT | Bxoa 2 Hactosiwmit, BMecTe ¢ Tem Bxog 1
YCNOBHBIM, NOrNYECKMUIA PE3ynbTaT YCOoBHbIA
P3.2.02 6 Hactpoika gevicteus NepeaHuit GpoHT Bxoaa 1 HacToAWMA,
P3.2.03 nepeaHero GpoHTa BxoAa NOrMYECKMI pesynbTaT YCNOBHBIN.
P3.2.04 1 pevicTByet. Hactpoiika NepeaHuit GpoHT BXOAA 2 HACTOALLMA,
P3.2.05 [enCTBUS nepeaHero GpoHTa | NOrMYECKUit pesynbTaT YCNOBHBIN
P3.2.06 BX04a 2 He AelicTByeT
7 OTpuLaHKe cUrHana aen- MepeaHuii GpoHT Bxoaa 1 HacToAwWMH,
CTBMA nepeaHero GppoHTa NOrMYECKMI pesyneTat oTpuLaeTcs
Bxoga 1 aeicreyet
8 [encteyet nepeaHuii GpoHT | NMepeaHuii GpoHT Bxoga 1 HacToAWwMM, noru-
BXoza 1, BbIXOAMT CUrHan YECKWIA pe3ynbraT HacToAWMiA, NPoAoMIKa-
umnynbca wupnHoi 200 mc | etca 200 Mc, MeHsieTCs Ha YCNOBHbIN
9 «M» nepeaHero dpoHTa Bxoaa | MepeaHne dpoHTbl BXoga 1 v Bxoaa 2

1 v Bxoga 2

OAHOBPEMEHHO HACTOSAILLME, JIOTUYECKNI
pesynbTaT HacToAWMIA, B NPOTUBHOM Clyyae
YCNOBHbIN

Hanpumep, 3agaH napameTp 3.2.00 (ynpaBneHne NpoMeXyTO4HbIM pesie C 3a4ePKKOMN No
BpemeHu) = 00112. U3 noscHeHui K napameTtpy P3.2.00 MoxHoO y3HaTb: pene 5 (M5) n
pene 4 (M4) onpegensoTca ynpasasiowmnm cnosom A, pene 3 (M3) v pene 2 (M2) onpege-
naTCa ynpasnsowmm cnosom B, pene 1 (M1) onpegensietca pa3psigamu TbiCa4 U COTEH
ynpasnasiowero cnosa C. CM. pUCYHOK HUXKeE:
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CootaeTcrayer M5, onpeﬂemeTcﬂJ L Cootsetctayet M1, onpegensercs
NPaBNSIOLLMM CTIOBOM A Pa3psaoM ThiCHH 1 PaPSAOM
i COTeH ynpasnsiolero cnosa C

Cootsetctyet M4, onpenensetcs

\TIDABNSIOLIAM COBOM A Coorsetctyet M2, onpenensercs

YNpasnsioLLMM CnoBom B

CootsetcTeyet M3, onpenensercs
YNPaBnsioLLMM CNIoBOM B

PucyHoK 66 — MpumMep 1 CTPYKTYpbl yNpaBstoLEro CI0Ba NPOMEXKYTOUHbIX pene

Hanpumep, ecnu 3agaHo P3.2.01 (ynpaBnsioliee cnoBo A NPOMEXKYTOYHOro pene) =
10111, To npuHyauTenbHo 3agaetca M5 = 1, M4 = 0. [MockonbKy M3, M2, M1 onpegens-
0TCS He yNnpaBAsiowmnm cnoBoM A, ycTaHoBKa P3.2.01 He AeNCTBYET NO OTHOLLIEHMIO K M3,
M2, M1.

0 111

1
CootseTcTayeT MSJ
Mpunypurensho 1 .
He peiicteyer

Coortsetcrayer M4
MpuHyauTensHo 0

PucyHOK 67 — MpumMep 2 CTPYKTYpbl yNpaBstoLLEro CI0Ba NPOMEKYTOUHbIX pene

Hanpumep, 3agaHo P3.2.03 (cootBeTcTBYOLLIEE M2 ynpasnsioliee 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 CeaytoLLeit
Bxop, 1 kak DI3 cxeme:

‘ DI2 DI3 M2

PucyHok 68 — MpumMep 3 CTPYKTYpbl yNpaBAstowero CI0Ba NPOMEXKYTOYHbIX pene

YBA3bIBas C BbllIENPUBEAEHHBIM, €C/TU, HAaNpUMep, CHOBa 3aJjaHbl Pa3psabl JECATKOB U
eavHuny, P3.2.08 (cooTBeTcTBytoWee M2 ynpasnsiowee cnoso C) kak 01, To dyHKUuMS,
Bblpaxkaemas M2, — 370 npsiMoe BpalleHue. Ecnu ogHOBPEMEHHO cpeaun
P2.0.28+P2.0.32 3agaHo 51 (CMHXpOHHOE MPOMeXyTo4HOoe pene M2), To COOTBETCTBYIO-
as MHOropyHKLMOHabHas BbIXOAHAs KNemMma BbIBOAWT CUTHaA.

X X X 0 1

BpatueHve B NpsiMOM Hanpaenexnmn
(CoOTBETCTBYET DYHKLIMN KNEMMbI
BBOZAA LM(POBOIA BENMYMHBI)

PucyHok 69 — Mpumep 4 CTPYKTYpbl ynpaBAstowWwero CI0Ba NPOMEXYTOYHbIX pene
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MpogonkeHune Tabanupl 196

Napametp | CootBeTcTBYylOWEE | PYHKLMA NosicHenws
3ajjaHHOE 3Ha-
YeHue nosuLnn
B Onepauuu genequns. Koadbduumnent Pesynbtar onepauun+4nciosoe
HacTpoWkKu — 1-3HayHas Apobb 3HayeHune GYHKLMOHaNbHOro Koaa,
COOTBETCTBYIOWErO KOIPPULMEHTY
perynupoBaHus onepauuu, X 10
C Onepauuu genequs. Koadduumnent Pe3synbrat onepaunn+yncnosoe
HaCTPOMKK — 2-3Ha4yHas Apobb 3HayYeHue GYHKLMOHaNbHOIO Koja,
COOTBETCTBYIOLErO KOIPPULMEHTY
perynuposaHusa onepauuu, X 100
D Onepauuu genenus. KoadduumneHt Pesynerar onepauuu+41ciosoe
HacTporKK — 3-3HauyHas Apo6b 3HaveHne GyHKLMOHANbHOTO Koaa,
COOTBETCTBYHOLLErO KO3DPULMEHTY
perynupoBaHua onepauuu, X 1000
E Onepauuu genenus. Koadduument Pe3ynbrat onepauuu+4uciosoe
HacTPoOrKK — 4-3HayHas Apo6b 3HaveHue GyHKLMOHANbHOTO Koaa,
COOTBETCTBYHOLLErD KO3IDPULUEHTY
perynupoBaHusa onepauuun, X 10000
BHUMAHME: 5+9 03HaYaloT, 4T0 B ONEpaLMK HaNPAMYI0 y4acTByeT KOADPULMEHT perynupo-

BaHus onepauuu, a A+E - 410 B onepaLmm He y4acTByeT HanNpsiMyl Ko3ddULm-
€HT PerynMpoBaHHus OnepaLu, OH TONIbKO YKa3biBaeT Ha KaKoi-1M6o
napameTp. YyacTByeT B onepaLmu YUCI0BOE 3HaYEHWE B NapaMeTpe.

Tabnanua 197 — MoAiCHEHNs K NPUMEHEHWIO pe3ynbTaTa onepauum

OpueHTaums pesynbTata onepawmuu

Mpeaensl pesynbrara onepawum

PeaynkTat onepavuyy yKasbiBaeT Ha 3aAaHHYI0 YacToTy

-MaKcumanbHas YacTota+MaKcUManbHas yactota
(To4Ka Apobm)

PeaynbTar onepauyu yKasbiBaeT Ha 3aaHHYI0 YacToTy
BEpXHEro npeaena

0+MaKc1ManbHas yactota (Toyka Apobu oTépackiBa-
eTcs)

PesynbTat onepauuu ykasbiBaeT Ha 3aganue NN

-1000+1000 osHa4aer -100.0+100.0 %

Pe3ynbTat onepaumnu yKasbiBaeT Ha 06paTHyto cBasb ML

-1000+1000 o3HayaeT -100.0+100.0 %

Pe3synbtat onepauuu YKa3blBaeT Ha 3aJaHHbIA MOMEHT

-1000+1000 o3HauyaeT -100.0+100.0 %

Pe3ynbTar onepawuy yKasbiBaeT Ha BbIXO4 aHaNoroBoi
L/IMHBI

Pesynbrat onepauuu 1: -1000+1000

Pesynbtat onepaumu 2: 0+1000

Pesynerar onepaumu 3: -1000+1000

Pesynetar 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 onepaumn 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 ans 3agaHuns
MomeHTa. Mpegensl momeHTa 0.0+100.0 %, noatomy TpebyeMbli Auanas3oH pesynbrata
onepaumnmn 0--1000. MocKonbKy npefensl 3agaHHOro Hanpsxenus VF1 n VF2
00.00-+10.00, gnana3soH peadynsrata onepauunn 0-+-2000. Hy>KHO TO/IbKO OTHATL 2, YTOGbI
nony4unTb TpEbyemble 3Ha4YeHUs peaysbTaTa onepauum.
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Tabnuua 198 — MapameTpbl ANt HACTPOMKM ynpaBaeHUst MOMEHTOM

MNapametp HasBaHue 3apaHHoe Mosichenue
3HayeHne
P1.1.14 WCTOYHMK MOMEHTa 9 WCTOYHMK MOMEHTa M3 pe3ynbTaTta onepaumum 2
P3.2.26 Ynpaenexue onepaum- H.0010 Bbi6upaeTcs onepauus 2 B KauecTse onepauuu
OHHbIM MOZyNEeM CNOXeHUs
P3.2.27 CsoictBa koadduumenta | H.0050 CornacHo onepamu BblYMTaHUs KO3hOULMEHT
perynMpoBaHu1s onepawum HaCTPOVKK — He APO6HOE YMCNo
P3.2.31 Bxoa A onepauuu 2 09009 CootsetcTaytowmin napametp P9.0.09, 6e33HakoBas
onepauus
P3.2.32 Bxoa B onepauuu 2 09010 CootsetcTylowmin napametp P9.0.09, 6e33HakoBas
onepauus
P3.2.33 Koa¢pduumnent perynupo- | 2 KoadgduumneHt perynuposanus 2

BaHKA onepauuu 2

BbllweonnucaHHoe paBHO3HAYHO:

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

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

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

Pesynbrat onepauuu = (4ucnosoe 3HaveHune B P9.0.09 +
yucnosoe 3HayveHue B P9.0.10)+1.

201



[ 1
I= [naBa 7 YacTto ucnonb3yemble GYHKLMUM U NPAKTUYECKUE NPUMEPDI

7.14 ®yHKumm N4

B npeo6pazoBaTtens YactoTbl A310 BcTpoeH perynstop MU, KoTopbiit UMeET BbIGOP
KaHana 3afaHusi U KaHana o6paTHoi cBA3K. [onb30BaTeNlb MOXKET NPUMEHNATL M0 ANS
aBTOMAaTMYECKOro yNpaBieHUs NPoLECCOM U ypaBieHWs NOCTOSIHHLIM HaMpPsiXKeHUeM,
NOCTOSIHHBIM TOKOM, MOCTOSIHHOW TemMMNepaTypon, CUNON pacTsxeHus u ap. Mcnonbays
ynpaBJ/ieHne No 3aMKHYTOMY KOHTYpy M/, nonb3oBaTeNb A0NKEH 3a4aTb BbIGOP cnocoba
3aaaHua paboyen yacToTbl PO.0.04 Kak 8 (ynpasnenue MNA), 1. e. MU aBTOMatnyecku
perynupyeT BbIXOAHYIO 4acTOTy, COOTBETCTBYIOWME napameTpbl NN/, 3agatotcs B rpynne
P4. Cnoco6 ncnonb3oBanus MW cnegyowmn:

— — - Coswmewerme
CT

B i PID 4acToT

3ajjaHHe HC0BOT0 perymmop Mapawep 1 PID ‘ }

vaserus PID P4.0.01 ﬂg;mm%ngmg I
‘éymmapune Bpemsi P4.0.06 ‘ t

P0.1.00
P0.1.01
P0.1.02

\ Bpeum odepe- Ocaesocm -
P Hagpasnvsm% Mpegen posanea PR3 B %?D BNG?FBSTEOT?;MKa ! pgurarens
eACTBNE PID | OTKNOHEHMS J
| P40.03 PA0.08 P4 2.06 PO0.04=8
e Napametp 2 PID P4.2.07
TponopumoHanbHoe: ‘
Benvienme P4.0.10
ByMMapmg Bpems P4.0.11
pems nbdepeHLy-
‘ POBaHMS P4%‘P 2 ‘
Ynpasnse-
(OroGpaxexue Yenosust p:uﬁ
33/|aHHOM NEPEKNIOHEHNS ‘ 06bexT
[ | sommm PA0.13
P40.14
PA015 ‘ ‘

O6paorka curiana

Orofpaxenve WcTosHug ‘ oBpaTHON Caan Uawepeis
‘ BeNUYMHbI gpew gmnhmap io‘;na N obparHoit P21 uﬁg;onréc;arfy
‘ 06paTHO Csa 00paHoi cesn P4.0. ot ‘ %2201 10%5,2201 %g 308atens

PucyHok 74 — Crpyktypa MU perynstopa

B npeo6pa3oBaTeb 4acToTbl BCTPOEHbI 2 paBHO3HAYHbIX BbIYUCUTENbHbIX 31IeMEHTa
MU, napaMeTpbl XapaKTEPUCTUK MOXKHO 3ajaBaThb M0 OTAENbHOCTH, OCYLLECTBNSASA ONTUMU-
3MPOBaHHOE UCMONIb30BaAHUE PETYIMPOBAHNS CKOPOCTH M TOYHOCTU. Korga Ha pasfiimyHbix
aTanax TpebyeTcs pasnMyHoOe perynupoBaH1e XapaKTeprucTHK, NoNb30BaTeb MOXKET
UCMonb30BaTh LMPOBOW BXOA UM CBOGOAHOE NEPEKITIOYEHNE 3aJaHHOTO OTKIOHEHUS!
perynupoBaHus.

7.15 YnpaBneHue 4yactoTon KonebaHus

Tabnuua 199 — lMapameTpbl YacToThl KonebaHus

Napametp | Ha3sanue 3anaBaemble npeaensbl 3HauyeHne npu BbIXoAe
C 3aBoja
P3.1.03 PenM 3a1aHus YacToTbl 0: OTHOCHTENBHO 3alaHHOW YaCTOTbl. 0
KonebaHus 1: OTHOCHTENBHO MaKCMManbHOM YacToThbl
P3.1.04 | AMnauTyaa yYactotbl konebanuit, % | 000.0+100.0 000.0
P3.1.05 | AMnauTyaa pesKkoro ckayka, % 00.0+50.0 00.0
P3.1.06 LIuKn yacToTbl KonebaHus, ¢ 0000.1+3000.0 0010.0
P3.1.07 | Bpema HapacTtaHua TpeyronbHoi | 000.1+100.0 050.0
BOJIHbI YaCTOTbl KoNe6aHus, %
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B HeKoTOopbIX CUTYaLMsIX YacToTa Kone6GaHUsi MOXET NMOBbICUTb XapaKTEPUCTUKM ynpaBie-
HUs o6opyaoBaHueM. Hanpumep, UCnonb3oBaHKE YacToTbl KolebaHus B 060pya0BaHUKU
NPAAUNBHOIO ¥ XMMUYECKOT0 BOSIOKHA MOXKET YAYHLIUTb PABHOMEPHYIO MAOTHOCTb HaMaTbl-
BaHus BepeTeHa. [ytem yctaHoBKM napameTpoB P3.1.03+P3.1.07 MOXHO HacTpouTb
XapaKTePUCTUKKN KonebaHus, B31B 3aaHHYI0 HacTOTY KaK LLeHTpasbHylo 4acToTy.

MapameTtp P3.1.03 ucnonbayeTtcs Ana onpeaeneHns cnpaBoYHOM BENMYUHBI aMNIUTYAb!
Kone6anus. MapameTp P3.1.04 ncnonb3yeTcs Ans onpeaeneHns pasamepa amnanTyapl
KonebaHus. NMapameTp P3.1.05 ncnonbayetcs AN onpeaeneHns pasmepa CKa4Koo6pasHo
M3MEHSIoLLENCa YacToTbl KonebaHus.

Korpa 3.1.03 = 0, amnnauTyaa KadaHui COOTBETCTBYET 3aJjaHHOM YacToTe, ABASETCS CUCTE-
MOW UBMEHEHUS aMNAUTYAbl. U3MeHSETCA BMeCTe ¢ UBMEHEHUSIMU 3a[laHHOM YacToTbl.

AMNAWTyAa = 3afaHHas 4acToTa X aMminTyaa 4acToTbl Kone6aHus.

CKa4yKkoo6pa3HO U3MeHSALLaACca YacToTa = 3alaHHasn YacToTa X aMnauTyaa 4acToTbl
KonebaHua X aMnanTyga CKaykKa.

Korpga P3.1.03 = 1, amnaunTtyaa Koneb6aHUs COOTBETCTBYET MaKCMManbHOM YacToTe, BAS-
€TCsl CUCTEMOW C yCTAHOB/IEHHOM aMMNTYA0N KoleGaHUi, amnantyga GpUKCupoBaHHas.

AMNINTYyAa KonebaHua = MaKCcMManbHas YacToTa X aMninTyAa 4acToTbl KonebaHus.

CKayKoo6pa3HO MeHsIoLLasncs YacToTa = MaKCUMasibHas YacToTa X aMnauTyaa 4acToThl
KonebaHwu X aMnauTyaa cKadka.

Linkn yactoTbl Kone6aHus: 3Ha4eHEe BPEMEHM OQHOMO 3aBEPLUEHHOrO LIMKIa 4acToThl
Kosne6aHus.

Bpems nogbema TpeyrofibHOM BOJSIHbI HacTOTbl KoNebaHus: Bpems NogbeMa TPEeYronbHoM
BOJIHbI YaCTOTbl KOnle6aHns COOTBETCTBYET MPOLLEHTHOMY BbIPaXKEHMIO LKA YacToThbl
Kone6axusa (P3.1.006).

Bpems nogbema TpeyronbHOM BOSIHbI = LMK YaCcTOThbl Kofie6aHua X Bpemsi nogbema Tpey-
roNbHOM BO/HbI HaCTOThbl Kone6aHus, eanHnLa — CceKyHaa.

Bpems nogbema TpeyrofibHOM BOSIHbI = LMK 4acToThbl KonebaHusa X (1 — BpemMsa nogbema
TPEYrosibHOW BOJTHbI YacTOThl KolebaHwus), eAMHMLLa — CEKyHAa.

Ectb Kaquue; W Her kayexus

IRV
i

'nmmmm.mmu

|

PaBoTa ¢ 4acToToit konebanus

= =

MexaHu3m B03BpaTHO
nocTynaTenbHoro

[lBuratenb KavaroLeics
KynuChl

PucyHok 75 — Mpumep o60pyaoBaHMs A5 UCNOAb30BaHUS YacToTbl KonebaHus
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Yacrora
BbIXOAA
g BhesanHo
3 u3MeHsemas
g yacTota
z
3
8 |
g
s
g
- |
LienTpanbHas }
yacTota - ‘
g |
| |2
H |
2 \
| 2 BHesanHo
8 u3meHsiemMas ‘ ‘
| = yacrora 4
| l | Bpemst
| Bpewms onycKaHus I ‘
Bpewms nogbema }<—>
I ———
Bpems pasroHa TPEYrobHOM BOMIHbI !

BOJHbI Bpems
‘ 3amezneHms ‘

LlI/IKJ'I HacTOTbl Ka4aHUs
|

Komanpa
DYHKLMOHMPOBaHHUS

PucyHoK 76 — MpadmKm YacToTbl KonebaHus

7.16 Ncnonb30oBaHWe aHaNoroBbiX BXO40B

Mpeo6pasosaTesb YacToTbl A310 UMeET ABa aHaoroBbIX BX0Aa, KOTOPbLIE MOTYT MPUHK-
MaTb KaK CUrHasbl HanpPsXeHUs, Tak 1 CUrHaslbl TOKa.

Tabnnua 200 — Hactpoiika aHanorosoro Bxoaa

Bxog | VF1 HanpsixeHnue DIP-nepeknioyatens J6 nepexnoyaetcs B nonoxeHue «U», MOKET NpUHUMATL
curnan 0+10 B

DC

Tok DIP-nepeknioyatens J6 nepexnioyaeTca B NoN0KeHUe «l», MOXET NpUHUMaTL

curian 0/4+20 MA

VF2 HanpsixeHnue DIP-nepeknioyatens J7 nepexnoyaeTcs B nonoxeHue «U», MOKET NpUHUMATL
curnan 0+10 B

DC

Tok DIP-nepeknioyatens J7 nepexnioyaeTca B NoA0KeHUe «l», MOXET NpUHUMATL

curvan 0/4+20 MA

Korpa npeo6pasoBatesib YaCTOTbl UCMONb3YET aHaNOrOBbIN BXOA B KAYECTBE UCTOYHMKA
3a/laHus 4acToTbl, 3agaHna MmomeHTa, MU nnn o6paTHOM CBA3K U ApP., 3aBUCMMOCTb 3Ha-
YEHUS HaNPSXKEHUS UKW TOKA W 3a[laHHOI0 3HAYEHUS MU BETMYMHBI 0GPATHOM CBA3MK
MOXET 6blTb HACTPOEHa ¢ NoMoLLbio NapameTpa P2.1.02, B KOTOpoM BbIGUpPaeTcs COOTBET-
CTBYIOLLAN KPUBAs M yCTaHaBIMBaIOTCA COOTBETCTBYIOLLME NapaMeTpbl KpMBOW. 3HaYeHne
Bxoza VF moxHo nposepwuTb 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
VE 2 u, ? | || cesau
CurHan 2
| ——H I '
GND M | | l
- - - | P2104 P2106 P2108 P21.10V |
BHumanve: MpumeHeHme kpuebix 2 1 4 |
L e omncano swwe
PucyHoK 77 — HactpoiKa aHanorosblx BX040B
MNOACHEHMUE: aHanoroBbI Bxo4 NpeobpasoBarens YacTotbl No ymondyanuio 0+10 B.
Ecnu Bxog 0+20 MA, T0 oH 3kBuBaneHTeH 0+10 B. Toraa ecan Bxog 4+20 MA,
70 2+10B.

(.17 AHanoroBbln BbIXo[

MNMpeo6pazosBaTtenb YacToTbl A310 MMeEeT OAMH aHaNoroBbIv BbIXOA, KOTOPbIM MOXET BbIBO-
[1Tb CUTHaN HanNPs>KeHMs UK TOKa.

Tabnnua 201 — Hactpoiika aHanorosoro Bbixoaa

Bbixog | FM1 | Hanpsikenue | DIP-nepekntoyatent J6 nepekntoyaetcs B nonoxeHue «U», MOKET BbIBOAUTD
curian 0+10 B DC

Tok DIP-nepekntoyatens J6 nepexnoyaeTcs B NOAOKEHUE «I», MOKET BbIBOANTbL
curhan 0+20 mA

DyHKLUMIO aHanorosoro Bbixoga FM1 MOXXHO HacTPOUTL € MoMoLblo NapameTtpa P2.0.33.
KpuBylo BbIxoAa aHanoroBoro BbixoAa MOXHO HacTpouTb B napameTtpax P2.0.36. Kpuas
BbIXOAHOrO CUrHana nokasaHa Ha PUCYHKe HUXKe.

Boixog knemm FM
(nocne koppeKTMpoBaHus)

a=P2.0.37

b=P2.0.36

OxupaHve napameTpoB
BbIX04a (nepen,
KOPPEKTVPOBaHKEM)

PucyHok 78 — Hactpoiika aHanoroBoro Bbixoga
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7.18 LUndpoBble BXoAbl

MNpeo6pa3zoBaTtenb 4acToTbl A310 umeeT NaTb LMDPOBbIX BXOAOB, NOPAAKOBbLIE HOMEPa
DI2-+DI6, B ToM yncne DI6, MOryT MCMONb30BaTbCA KaK UMMYSIbCHbIV BXOA,.

LindpoBbie BXOAbI NpU BbIXOAE C 3aBOAA MO YMOMYAHMIO UCNOMb3YIOT BHYTPEHHWUI UCTOY-
HUK MUTaHWUs. AKTUBUPYIOTCA NPKU 3aMblKaHuu ¢ Knemmon COM (noruyeckas 1) v feakTuBK-
pytoTCsi Npu pa3mbikaHuK (BbiparkaeTcs 0). Takke C NOMOLLbI0O HACTPOMKK NapaMeTpoB
P2.1.00 1 P2.1.01 MOXHO AenaTb MHBEPCUIO BXOAOB.

Koraa VF ncnonb3yeTcs Kak LMppoBOWM BbIXOA, OH NoAKMoYaeTcs K knemme 10 npeobpa-
30BaTesNs YacToTbl. TaKXKe ¢ NOMOLLbIO HACTPOMKKU NapameTpa P2.1.25 MoXHo aenaTb
MHBEPCUIO BXOAA.

Bxoabl DI2 1 DI3 moryT paboTaTh € 3agepxKaMu No BpeMeHu cpabaTtbiBaHWs. 3a4epxKu
HacTpauBaloTca B napameTpax P2.1.26-+P2.1.28. 3aaepXKu UCNONb3YIOTCS, Koraa Heoo-
XOAMMO MPUHUMATb CUTHAN N0 UCTEYEHUWN KAKOr0-TM60 BPEMEHW.

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

PucyHok 79 — 3anepxKa cpabatbiBaHus BpeMeHU T

7.19 BbixogHoe perne

Y npeo6pa3oBatens yactotbl A310 Bcero 1 nopT MHOFOPYHKLIMOHANBLHOMO Bbixoga — T1.
Bbixog T1 aBnseTcs pene ¢ NepeKknaHbiM KOHTaKTOM.

Tabnuua 202 — Hactpoitka pene

HassaHue Bbixoga | Mapametp | Komnnektauus NosicHeHws K BbIxoay

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

Mapametp P2.1.30 ycTaHaB/IMBaET 3alePKy cpabaTbiBaHUs BbIXOAHOTO pene.
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‘ T I V pene
| | I I 1 ¥0:P2.1.29

[ : T1:P2.1.30

‘\_ - T2:P2.1.31

[

[

Touka BpemMeHu BO3HMK-  TouKka BPEMEHM Bbixoaa
HOBEHWA CUrHana Bbix0a  CUrHana BbixoAa

PucyHok 80 — 3anepxKa cpabaTbiBaHUs BbIXOLAHOIO pene

7.20 UHTepdenc cBsasu ¢ PLC

YcTaHoBKa CBS3M
(ycTaHaBnmBaeTCs COrnacHo
dakTUyeckoi cuTyaumum)

CkopocTb nepepayn
Mporokon casian uHpopmaumm B 6oaax P4.1.00
®opmar aauHbix P4.1.01
MODBUS-RTU Kapra | _ _| Mpeo6paso- | m| Amfec [1aHHOT0 YCTPOViCTBA [
pacuupeHms BaTeNb PA102 Dyraps
” cBA3N -l S
TnasHbiit SG+ 4 “acrorhl 3anaspbisatie otsera P4.1.03 CBsi3n
5G- CNT-A310 CNT-A310
KOMMbloTep - |==—m=—| BpEMS! BbIXOZA 32 IMMUT BpEMEHH
cBs3un P4.1.04

a dopmar nepeaasm AaHHbIX

- P4.1.05

PucyHok 81 — CoeanHenue no uHtepdeicy ¢ BHewHum PLC

MNpeo6pa3zoBaTenb YacToTbl A310 ucnonbsyeT npotokon MODBUS-RTU. NMpeo6pasoBatens
4acToTbl MOXET paboTaTb B CETU TONIbKO KaK Be1OMOe YCTPOMCTBO. OH MOXET NPUHUMATb
AaHHble oT PLC, HO He MOXKeT oTNpaBnATb UX.

[ns ycTaHOBNEHUs cBSA3K No uHTepdency RS-485 Heo6xoanMo HAaCTPOUTbL NapaMeTpbl
P4.1.00+P4.1.05. 3T napaMeTpbl JOMIXHbI YCTaHaBAUBaTbLCS, Y4UTbIBas BCE NapameTpbl
NPOMBbIWNEHHOW ceTh. B npoTMBHOM cniydyae npeo6pa3oBaTesib HacTOTbl OCTAHOBUTCA MO
OlWKnBKe 06pbIB CBA3M. Ha p1MCyHKe HUXe NOKa3aHa cxema NoaKItoyeHns npeobpasoBa-
Tens yactotbl A310 K NPOMbIWIEHHOW CETH.
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7.21 ABTOHacTpOWKa aBuraTtens

Korga pexvmoM ynpasneHus npeobpa3oBaTens 4acToTbl ABASETCS PEXUM BEKTOPHOIO
ynpasnexus (P0.0.02 = 1 unu 2), To4HOCTb NapameTpoB asuratens P0O.0.19+P0.0.23
B/ISIET Ha KAY€CTBO yrnpaBneHus npeobpasoBaTens 4acToThl ABuratenem. Ecnv Heobxo-
[MMbI OTIMYHbIE XapaKTEPUCTUKM yNpaBieHus npeobpasoBartenem 4acToTbl U apPeKTuB-
HOCTb 3KCMJlyaTaumm, To Haao, YTo6bl Npeo6pa3oBaTesib HacTOThl MOAYYMUA TOYHbIE
napameTpbl yNpaBasemoro aAsuratens. Y7o kacaetcs BCex TO4HO U3BECTHbIX MapamMeTpoB
aBuratens, To UX MOXHo Bpy4Hyto BBecTu B P0.0.19+P0.0.23, B NpOTUBHOM Cly4Yae Heob-
XO[IMMO MPOBECTW HAaCTPOMKY ABUraTens.

MeTogammn HaCTPOMKKM NapamMeTpoB ABUraTens ABAAOTCS CTalMOHapHas HacTPoWKa 1 nosn-
Haa HacTpovKa. [Ing HaCTPOMKK NapaMeTPOB aCMHXPOHHOIO ABUraTeNns peKoMeHayeTcs
MCnoNb30BaTh MOJHYIO HACTPOMKY Npu XonocToM xofe asuratens (P0.0.24 = 2).

Ta6nuua 203 — CnocoGbl aBTOHACTPOVKK ABUraTeNs

Cnoco6 HacTpoiiku Onucanve Pe3synbTat HacTponKu

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

NonHoe pacnosHaBaHue NpUMEHAETCA TONbKO ANA aCUHXPOHHbIX ABUraTenen, kotopble | ONTUManbHbIA
0TCOE[MHEHbI OT Harpysku

Tabnuua 204 — Bui6op cnocoba aBTOHACTPOKK ABUraTens

Napametp Hassanue 3agaBaemble npeaenbl 3HayeHue npu BbIXoAe
¢ 3aBojia
P0.0.24 ABTOHacTpoiika agsuratens | 00: OTKIOYeHo. 00

01: CraumnoHapHas HacTpoWiKa.
02: MNonHas HacTpoiika

0: OTKNI0YEHO

HacTpoiika napameTpoB ABUraTenst oTKAYeHa.

1: CraumoHapHasi HacTpoiKa

Korga Harpy3Kka v aCMHXPOHHBbIM ABUraTeNlb He MOTYT GbiTb MOSIHOCTbIO Pa3beAMHEHbI,
MOHO MCMNOMIb30BaTb AaHHbIM cnoco6. MNepen BbINOAHEHWMEM pacno3HaBaHUs HEOOXO-
OMMO NpaBUbHO YCTaHOBUTb 3HavyeHus napameTtpos P0.0.13+P0.0.18. BbinonHus
HaCTPOMKY NapaMeTpa, HaxxnmaeTcs KHomnka «[TYCK», npeo6pa3oBaTesib HacTOTbl 3anyCTUT
CTaLMOHapPHYI0 HAaCTPOMKY, MOCne KOTOPOoW ByayT NonyyYeHbl TPU 3HAYEHUS MapaMeTpoB
P0.0.19+P0.0.21.

2: MonHas HacTpoiiKa

Korga MOXHO NOMHOCTbIO OTCOEAUHUTL Harpy3Ky ¥ aCMHXPOHHbLIN ABUraTenb, UCNOb3Y-
eTCsl JaHHbIM cnocob (eciv NO3BOMSAIOT YCA0BUS, TO Jlydlle BCEr0 UCNONb30BaTh AaHHbIM
cnocob6 13-3a ero AoCcTaTo4HO xopollero addekKra). Nepen BbINOIHEHWMEM pacno3HaBaHMUs
Heo6X0ANMO NPaBUIIbHO YCTaHOBUTb 3HavYeHus napameTpos P0.0.13+P0.0.18. Beinon-
HWB HaCTPOWKY NapameTpa, HaxkumaeTtcs KHomnKa «[MYCK», npeobpa3oBartesb 4acToThbl
3anyCTUT NOJTHYIO HACTPOKMKY, NOC/IE KOTOPOW MOXXHO NONYYUTb MATb 3HAYEHWUM NapameTpoB
P0.0.19+P0.0.21.
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MopsapoK pacno3HaBaHNA NapamMeTpoB ABUraTeNs:

1. Ecnu aBuratefib MOXHO MOSTHOCTLIO pacLennTb C Harpy3Kon, yoeanTbes, YTo ABUra-
Tenb BO BPEMS CBOEro BpalleHns He OKa3blBaEeT BMSIHUS Ha 060pyaoBaHue.

2. Tocne nofayv nuUTaHus y6eanTbCs, YTO MapamMeTpbl NpeobpasoBaTens 4acToThl
P0.0.13-+P0.0.18 ognHaKoBble C COOTBETCTBYIOWMMHU NapaMeTpamMu, yka3aHHbIMU Ha
nacrnopTHom TabnunyKke asuraTens.

3. Y6eautbcs, 4TO PeEXMM ynpaBneHus npeobpasoBartenem yactoTtel PO.0.03 =0 (T. e.
3anycK npoLiecca HaCTPOMKU ABUraTesist MOXET 6biTb 3anyLLEeH TOMIbKO € NynbTa yrpasne-
HUS HaKaTMeM Ha KHOMKy «[TYCK»).

4. HactpouTb napameTtp P0.0.24, Bbi6paB cnocob HacTPOMKK NapamMeTpoB ABUraTens.

Ecnu Heob6xoaMMa nonHas HaCTpoMKa, ToO NnapaMeTp ycTaHaBanBaetcs Kak P0.0.24 = 2.
HaxkaTb KHONKy «BBO/[», 3aTeM KHONKY «[MTYCK», Ha nynbTe ynpasneHusa 6yaet otobpa-
*aTbcs coobuieHune «ESIMH», 3aroputcs nHgmkartop «Pab», nHaukatop «Hact» 6yaet Henpe-
pbIBHO MUraTb. HacTpoika napaMeTpoB ABuratens npogonxaetcs okono 30-60 c. MNocne
HaCTPOMKK NapameTpoB 0To6paXkeHue cooblieHuns «FESIM» npekpallaetcs, MHAnKaTop
«HacT» racHer. Npeo6pa3oBaTeib 4YacTOTbl aBTOMATUYECKU COXPaHAET Pacno3HaHHble
napameTpbl XapaKTePUCTUK ABUraTeNs B COOTBETCTBYIOLME NapaMeTpbl.

7.22 lNopaeprkaHue gaBsieHus BoAbl C MOMOLLbIO
nua

AsTOMATU4ECKMA
BblKNIOYaTeNb

L
|

NeTounmnk AC 3PH 2 1

nuTaxns 380 B | Mpeobpasosarenb
B T 4acTOThI w
fffffff CNT-A310

[lBuratens

L= T1A Bbixog T1 MHOrOGyHKUMO-

iiiiiii HasIbHOrO pene

| T1B Mo yMonyaHuio—curHan
«Pabora»

| OGparHas TIC

| cs3bPID

I C6poc AnmHbI |
e
L COM

PucyHok 82 — Cxema nogratoueHus npeobpa3osatessi YacToThl 415 NOAAEPKAHUA AaBNeHUS

BHUMAHME: €C/1 “cnonbayetcs maHomeTp, 7o J5-1 (DIP-nepekntoyatens VF1) nepekntovaetcs
B nonoxenue U. Ecv gatumk fasnenus, 1o J5-1 neperntoyaetcs Ha CTOPoHy |.
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OnucaHve NapaMeTpoB ANS pexnma NoaaepKaHvsa jaBneHus (‘ O3Ha4aerT, 4To Nos1b30-
BaTesto, KaK NpaBuIo, He HYXXHbl U3MeHeHUs. ¢ : 03Ha4vaeT, YTo Nonb3oBaTtesb 3ajaeT

napameTpbl COrnacHo peanbHOW CUTyaLu).

Tabnuua 205 — Hactpoiika NUA-perynsitopa ana nogaepanus aaBaeHus

Napametp | HasBaHue Mo ymonyanuio NosicHeHns CsoiicTea
P0.0.03 Bbl6op KOMaHAbI 0 MNyck kHonkow «[YCK» ¢ naHenu ynpasnenus o
«YCK» 1 Myck ¢ unudposoro Bxoaa DI2 (P2.0.01 = 11)
P0.0.04 Bbl6Op UCTOYHMKA 8 McTouHuK Yactotsl MAL, ¢*
4acToTbl
P0.0.11 Bpems ycKopeHus Mogenb 06opy- | YctaHaBnuBaeTcs Heo6x0aMMoe o
[0BaHNs
P0.0.12 Bpems 3ameanequs Mogenb 06opy- | YctaHaBnuBaeTcs Heo6xoauMoe o
[0BaHus
P4.0.00 WcTOuHMK 3aganus 0 WcTouHuk 3aganua P4.0.01 ¢
nna
P4.0.01 3apanve NAUL, % 50 [laHHOe 3HaYeHue Nob30BaTeNb AOMKEH o
onpeaensitb COrNacHo peanbHoi cuTyaLum,
NPOLEHTHOE 3HaYeHne oTHocuTensHo P4.0.04
P4.0.02 WcTo4Huk obpatHoit | O WcTouHuk o6paTHoi cBasu - Bxog VF1 ¢
cBszu MU
P4.0.03 Hanpasnexue MU 0 NUA B npsimom HanpaeneHnK. Yem 6onblue ¢
06paTHas CBA3b, TEM MeHbLUE YacToTa
1 MW, B 06paTHOM HanpaBneHWK. Yem MeHbLLe
o6paTHan CBA3b, TEM MeHblLE YacToTa
P4.0.04 [nana3oH o6patHoi | 1000 YcTaHaBNMBAETCA COMNAcHO GpakTiecKomy o
ceasu M4 [AmanasoHy o6partHoii ces3n (1000 o3HavaeT
1 MNa)
P9.0.14 3apanue NUA Oto6paxaeT 3aganue MU
P9.0.15 QO6patHas cBs3b U] Oto6paaet o6paTHyto cBsisb MU
P2.1.02 Bbi6op KpuBoii aHa- | H.11 OnpepensieT kpusyto 1 BbiGopa VF1 *
JI0roBOro BXoAa
P2.0.13 MuHumanbHbiv Bxog | 00.00 OnpegensieT KpuBylo 3aBUCMMOCTY BXxoaa VF1 | @
Kpuson 1, B 1 06patHon ceasu NMUJ.
P2.0.14 | CooTBetcTByWOLas 000.0 % Ananorosbii Bxog no ymonuanuio 0+10 B.
ZJaHHas MUHUManb- Ecnv Bxog 0+20 MA, TO OH CTAHOBHTCS 3KBM-
HOO BXOAa KPUBOIA BaneHTHbIM 0+10 B. Toraa ecnu Bxop 4+20
1,% MA, 70 2+10B
P2.0.15 MakcumansHeii Bxog | 10.00 B
Kpueoi 1, B
P2.0.16 CoortBeTcTBYIOWasA 100.0
[JlaHHas MaKcumanb-
HOrO BXOAA KPMUBOW C
P2.0.17 Bpems dunstpauum 00.10 YMeHblLaeT BAuAHWE NoMeX Ha curHan. Mpu .

VF1, ¢

YBENMYEHNUN BPEMEHN HUALTPALUM YMEHb-
LaeTcst CKOPOCTb PeaKLMu Ha U3MeHeH1e
06paTHOM CBA3KU
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MpogonkeHue Tabanusl 205

Napametp | HasaHue

Mo ymonyaxuio

NosicHenns

CsoiicTea

P4.0.05 MponopuuoHanbHoe
ycunenue KP1

020.0

Yem 6onblue B3ATOE 3HAYEHME NPONOPLMO-
HanbHoro ycunenus KP1, Tem 6onblue Benu-
YMHa PerynmpoBaHus, Tem GbiICTpee peakLms,
0[1HAKO CAMLKOM 6ONbLIOE 3HAYEHNE MOKET
BbI3BATb KoNebaHMs cUCTEMbI. Yem MeHblue
B3aT0€ 3HayeHue KP1, Tem cTabunbHee
cHUCTEMA, TEM HUIKE CKOPOCTb peaKLmm

L2

P4.0.06 CymmapHoe Bpems
T

02.00

Yem Gonblue B3ATOE 3HaYEHUE CyMMapHOro
BpemeHu TI1, Tem MeaneHHee peakuus, Tem
cTabunbHee BbIXOJ, TEM Xy}e CNOCOGHOCTb
ynpaeneHns KonebaHAMN BENNYMUHBI
06paTHOM CKOpOCTU. M HaobopoT, Yem
MeHblUe B3ATO€ 3HaveHue TI1, Tem GbicTpee
peaKuusi, TeM 6onblue Kone6aHus BbIXoaa,
C/MLWKOM 60/1bLIOE 3HAYEHNE MOKET BbI3BaTh
Koneb6aHus

®yHKLUMA cnsAwWero pexxuma

3HayeHne obpaTHOM CBSA3M U CUTHAN HanpsxeHns GopMUpyOT onpeaeNeHHYI0 TUHERHYI0
3aBUCUMMOCTb (3Ha4veHune obpaTHon cBA3n NN 100 % paBHAeTca HanpsxeHnuto 10 B aHa-
norosoro Bxofa VF1). Moatomy GyHKUMS CRSALWEro pexunma ocyLLecTBASEeTCS 3a cHeT obpa-
60TKM curHana Hanpskernua VF1. Korga HanpsixkeHue VF1 6onblue BepXHEro npegena
Bxoaa VF1 (T. e. 3HaueHWe HanpsxKeHUs, COOTBETCTBYHIOLLEE NOPOrOBOMY 3HAYEHMIO CNsi-
LEero pexunma), Bbxmaaetcs onpeneneHHoe KonnyecTBo BpemMeHu, npeobpasosatesb
4acCToTbl aBTOMaTUYECKM NpeKpallaeT paboTy. Koraa HanpsxkeHue VF1 MeHbLue HUKHEero
npeaena Bxoga VF1 (T. e. 3Ha4eHue HanpseHns, COOTBETCTBYIOLLEE MOPOroBOMY 3HaYe-
HUIO peXxunma NpobyxaeHus), npeobpa3oBartesb 4YacToTbl aBTOMaTUYECKU HavyMHaeT

pa6ory.

NOACHEHME: B pPEXMME 0CTaHOBA, ecn HanpsieHune VF1 6onblue BepxHero npejena BXoAa
VF1, npeo6pa3oBaresib 4acToTbl HE MOKET 3anyCTUTLCA.

3Ha4yeHne HanpsKEHUS, COOTBETCTBYIOLLIEE NOPOrOBOMY 3HAYEHUIO PEXMMA CHA, = NOPO-
roBoe 3HayeHue pexnma cHa (3HaveHue NMNA) x 10 B.

3HayvyeHne HanpsKeHUs, COOTBETCTBYIOLLEE MOPOrOBOMY 3HAYEHUIO peXxuma nNpobyxae-
HUS, = NOPOroBOE 3Ha4YeHWe pexxmuma cHa (3HadveHue MUO) x 10 B.
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Tabnuua 206 — MapameTpbl 3a4aHUs GYHKUMM CNALWEN0 PEXMMA NOAAEPHKAHUSA AaBNEHUS

Napametp | HasBanue Mo ymonyanuio NosicHeHns CsoiicTea

P3.2.00 YnpasneHue npo- 00112 M3 1 M2 onpegensitotcs ynpasasiowmm *
MEKYTO4HBIM pene cnosom B. M1 onpegensercs ynpaensiowmm
C 33J€PHKON No cnosom C
BPEMEHU

P3.2.07 CnoBo ynpaBneHus 2248 M1: Bastbiii Bxog VF1 60nblue BepxHero npe- | 4
C NpOMEKYTOYHBIM [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
Bpemenn M2

P3.2.08 CnoBo ynpaBnexus 0050 B3aTbil curHan M2 ucnonb3yetcs ans o6Hy- .
C NpoMexyTO4HbIM neHwus Taimepa 1
pene ¢ 3aAepKKON no
Bpemenu M2

P3.2.04 CnoBo ynpaBneHus 41626 M3: Bepet curHan goctumenns Taimepa 1 *
B npomeyTouHbIM
pene ¢ 3aAepHKKON no
Bpemenu M3

P3.2.09 CnoBo ynpaBneHus 0014 B3atbiii curHan M3 ucnonb3yerca Ans spe- ¢*
C NpOMEKYTOYHBIM MEHHOr0 0CTaHOBa Npeo6pa3oBaTeNs YacToTbl
pene ¢ 3aAepKKoi no
Bpemenn M3

P3.2.23 Ynpasnsiouiee cnoso | 00001 Onpepenset tanmep 1 .
BHYTPEHHEro Tanmepa

P3.2.24 YctaHoBNEHHOE 5.0 [JlocturaeT  Bpems HenpepbIBHOTO o
BpemaA Taimepa 1 Bblilep1BaH1A BEpXHero npeaena sxoaa VF1

(NOpOroBoe 3Ha4YeHne CNALWEro pexunma)

P2.2.19 HuxHUIA npeaen 03.10 3HayeHue HanpsKeHUA, COOTBETCTBYIOLEE o
Bxoga VF1 NOPOroBOMY 3HAYEHUIO Pexunma NpobywaeHUs

P2.2.20 BepxHuit npeaen 06.80 3HaueHue HanpsKeHUs, COOTBETCTBYIOLEE o
Bxoga VF1 NOPOroBOMY 3HAYEHUIO CNALLEro pexuma
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Ta6nanua 207 — ONTMMM3MPOBAHHbIE SKCMYaTaLMOHHbLIE NapaMeTpbl BOAOCHAGKEHUS C MOCTOAHHLIM

[aBNeHneEM
Napametp | HasBaHue Mo ymonyanuio NosicHeHwns Csoictea
P4.0.08 Npeaen otknoHenus NUA 000.0 CM. NOACHEHMA K yCTaHOBKam .
P4.0.09 Bpems dunbtpaumm obpatHoii | 00.00 napameTpos
cBsizu MU
P4.0.10 NponopuuoHanbHOE yeu- 020.0
nenve KP2
P4.0.11 CymmapHoe Bpems T2 02.00
P4.0.12 Bpems anddeperunposanns | 00.000
D2
P4.0.13 Ycnosus nepekntoyenus NMUA | 0
P4.0.14 OtknoHenue 1 nepeknio- 020.0
yenus NUA
P4.0.15 OTKNOHEHWe 2 nepekto- 080.0
yenus NMUA,
P4.0.16 HavanbHoe 3Hauenve NAL 000.0
P4.0.17 Bpems BblAEPHKKM Havanb- 000.00
HOro 3HayeHws MAL
P4.0.18 KoHTponb notepb 06patHoit 000.0
csasu MU
P4.0.19 Bpems BbisiBNIEHHs NOTEPb 00.0
o6patHoi cBssu MAJ
P4.0.20 Onepauua npekpaweHns 0

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

OnncaHne napamMeTpoB CBA3U
npeobpas3oBaTtens 4actoTbl A310

[ns nogknovyeHus npeobpasosartenis K MPOMbILLIEHHON CETU HE06X0AUMO YCTaHOBUTb
napameTpbl COeAUHEHUS.

Tabnuua 208 — MapameTpbl COeAUHEHMS

Napametp | HasBaHue 3afiaBaemble npeaenb! Mo ymonyaHuio
P4.1.00 CKOpOCTb nepegayn uHdop- 0: 1200. 3
Mauuu 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 kanubposku (8-N-1)
P4.1.02 Anpec 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 CBA3H, C 00.1+60.0
P4.1.05 dopmar nepegayu faHHbIX 1: Pexum RTU
P4.1.06 OTBeT Ha AaHHble MODBUS 0: C otBETOM. 0

1: bes otBeTa

3AJIEPKKA OTBETA: koraa npeo6pa3oBarte/ib YacToTbl NOAYYaEeT AaHHble NOCE YCTaHOBKU BPEMEHU
napametpom P4.1.03, npeo6pa3oBatesb 4acToTbl HAYMHAET BOCCTaHABIMBATb
JaHHble.

BPEMS BbIX0JA 3A IMIMUT BPEMEHU CBA3U: BPEMS UHTEPBANOB MEXAY NaKeTaMu AaH-
HbIX, NONy4aeMblx Npeobpa3oBaTenem YacToThl, NPeBbILatoLee Bpems, ycTa-
HOBNEHHOe napameTpoM P4.1.04, npeobpa3oBatesib 4aCTOThl ONOBEWAET O
HeucnpasHocTh Errl4. 310 paccmatpuBaeTcst Kak 06pbiB ¢BA3W. ECnun yctaHo-
BuTb 0.0, TO BbIXOZA 38 IMMUT BPEMEHH CBA3M He ieNCTBYeT.
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Start bit 0 1 2 |3 4 |5 6 | 7 Stop bit Stop bit
CrapToBblit BuT paHHbix Cronosblit CronoBblit
out our 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 aHHbix lMposepka Ha CronoBblit
out 4eTHOCTb 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 BuT panHbix lpoBepka Ha CronoBblit
out HEYETHOCTb out

PucyHok 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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Ta6auua 209 — CTpykTypa cnoB

ADR Anpec noaYMHEHHOrO yCTpoiicTBa (Npeobpa3oBaTenb YacToThl).
AgpecHas o6nacTtb npeotpasoBatens yacTtotsl (001+249) (8-6utoBOE LWECTHAALATEPUYHOE YUCAO).
BHumanue: korga agpec ADR = 000H, oH aeiicTByeT ANnst BCeX NOAYUHEHHBIX YCTPOMCTB, K TOMY e BCe
NOAYMHEHHBIE YCTPOICTBA HE OTNPaBASIOT MHGOPMaLMIo 06paTHO

CMD [laHHble BKtoyaloT napameTpbl (06: 3anucbIBaeT copepkaHue 0fHOro peructpa; 03: cunTbIBaET copep-

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

ADRESS | OtnpaBKa C maBHO# CTaHLuK: Koraa napametp 06 aBnseTcs aApecoM AaHHbIX (16-6uToBOE WecTHaa-

LatepuyHoe yncno), napametp 03 ABASETCH Ha4aNbHLIM aaPECOM AaHHbIX (16-6MTOBOE WeCTHaauaTe-
PUYHOE Y1CNO).

OTBET C NOAYMHEHHOW CTaHLMK: Koraa napameTp 06 ABnseTcs agpecom AaHHbIX (16-6MToBOE WeCTHaAua-
TepuyHoe yncno), napametp 03 ABASETCH KOAMYECTBOM AaHHbIX (16-6MTOBOE WeCTHaALATEPMYHOE YUCAO0)

DATA

OTnpaBKa C mMaBHOM CTaHLMK: Koraa napameTp 06 sBAsieTcs cofepaHueM AaHHbix (16-6utoBoe
LecTHaauaTepryHoe 4ncno), napametp 03 ABAAETCA KONMYECTBOM AaHHbIX (16-6MTOBOE WecTHaauaTe-
PUYHOE YKCNIO).

OTBET C NOAYNHEHHON CTaHUMK: Korga napameTp 06 ABNSETCA COAepKaHUeM faHHbIX (16-6uToBoe
LiecTHaauaTepuyHoe yncno), napametp 03 fBnsieTca coaepmaHnem faHHbIx (16-6uToBOE WecTHaauaTe-
PUYHOE YMCNo)

CRC

OtcnexvBaHmne oWMB604HbIX AaHHBbIX (16-6MTOBOE LWeCTHaALaTepPUYHOE YMCNO)

RTU ncnonb3yeT oTcnexvBaHue owmnbo4yHbIX AaHHbIX CRC, KOTOpble paccyuTbiBalOTCS
B crieflyloleM nopsaKe:

War 1:
War 2:

LWar 3:

War 4:

LWar 5:
LWar 6:

[Jorpyxaetcsa cofepxaHue B Buae 16-nosuumnonHoro peructpa FFFFH (pernctp CRC).
MNepBblit 6aiT AaHHbIX CBA3M BbINOAHSET onepauun XOR ¢ cogepxaHuem peructpa CRC,
pe3ynbrar coxpaHsetcs B peructpe CRC.

Copepanue peructpa CRC nepemelaeTcs B caMblil HUXHWIA 3HAaYMMbIA 6UT 1, MaKkcUManb-
HbI 3HaYMMbI 6UT 3anonHseT 0, U3MepseTcs caMblii HUKHUIA 3HaYMMBbIN 6UT pernctpa CRC.
Ecnu camblil HUM¥HWI 3HaYMMbINA 6UT paBeH 1, To pernctp CRC 1 npeABapuTENbHO YCTaHOB-
NIeHHOE 3Ha4yeHwWe BbinonHAT onepauuio XOR. Ecin camblii HUKHUI 3HAYUMBIN 6UT paBeH O,
TO OnepaLms CPaBHEHUS He NPOM3BOAMTCSA.

LWarv 3 1 4 noBTOPHO BLINOAHAKTCA 8 pas, B 370 BpemMs 6UTOBas onepauus 3aBepliaeTcs.
[nsa cneaytowero 6MTa AaHHbIX CBA3M NOBTOPAOTCA Wark oT 2-ro Ao 5-ro 4o Tex nop, noka
BCe 6WUTOBbLIE ONepaLmu He 3aBeplatca. Camoe nocnegHee coaepianue peructpa CRC asns-
eTca 3HaveHnem CRC. Bo Bpemsi nepefayv 3HaueHust CHadana BBOAUTCA HU3KUI OUT, 3aTem
BbICOKMW, T. €. CHaYana NepefaeTcs HU3KNI GuT.

Koraa nmeetcs olwmnbKa CBS3M, NOAYMHEHHOE YCTPOMCTBO BOCCTaHaBANBAET afipec U faHHble.

Tabnuua 210 — Cnosa owWK60K

Agpec | [lanHble | MosicHeHus Apnpec | laHHble | MoscHeHus
FFO1 0001 HepnelictBUTENbHbIN agpec FFO1 0005 HeaelicTBUTENbHBIE NAPaMEeTPbl
FFO1 0002 Owwnbka nposepku CRC FFO1 0006 HeaericTBUTENbHbBIE U3MEHEHUS
napameTpoB
FFO1 0003 OwnbKa KOMaHAbI CYUTBIBAHUSA U FFO1 0007 BnokupoBka cuctembl
3anucu
FFO1 0004 OwnbKa napons FFO1 0008 CoxpaHeHu1e napameTpoB
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Ha3sBanvue Anpec KomaHaa Anpec CogepaHue MNpoBepka

3HaKa noA4YnHeHHo! | 3anucu 06H | GYHKLMOHANBLHOMO | AAHHBIX CRC
CTaHUMn Koga

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

Mpumep 01H 06H 0005H 1388H 949DH

PucyHok 87 — ®opmat CUMBOBHOM CTPOKW KOMaHAbl 3aN1CK MaBHOW CTaHLMK

HasBaHnwue Anpec Komanaa HavanbHblit agpec | Konuuectso MpoBsepka

3HaKa NOAYMHEHHON | CYMTBIBAHMA | QYHKLMOHANbHOMO | AAHHBIX CRC
CTaHUMN 03H Koja

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

Npumep 01H 03H 9000H 0003H 28CBH

PucyHok 88 — ®GopmaT CMMBO/LHOM CTPOKM KOMaHAbl 3aN1CK OTBETA NOAYUHEHHOM CTaHLMK

Ha3Banwue Anpec KomaHga Konnyectso | Copepanue Copepianue | Cogepanue | [poBepka

3HaKa NOAYMHEHHOW | CYUTBIBAHMS | AAHHbIX AaHHbIX 1 [NaHHbIX 2 NaHHbIX 3 CRC
CTaHUun 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 — dopmat CUMBOALHOM CTPOKW KOMaHAbI CYUTBIBAHWUA MABHOM CTaHLMUK

HasBanue Anpec KomaHpa OTmeTKa OWwnbKM | Tun ownbKN Mposepka

3HaKa nof4YMHeHHoW | 3anucn 06H | cuuTbiBaHUA 1 cyutbiBaHMA M | CRC
CTaHuun 3anucu 3anucu

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

Npumep 01H 06H FFO1H 0005H 281DH

PucyHok 90 — dopmaT CMMBOLHOM CTPOKM KOMaHAbI CYMTLIBAHUS OTBETA NOAYUHEHHOI CTAHLMM

HasBanue Anpec Komanaa OTmeTKa OWn6KM | TUn OWNBKK MpoBepka

3HaKa noayMHeHHol | 3anucu 06H | cunTbiBaHMS 1 cuutbiBaHus U | CRC
CTaHUMN 3anucu 3anucu

[JnvHa 3Haka | 1 Byte 1 Byte 2 Byte 2 Byte 2 Byte

Mpumep 01H 06H FFO1H 0005H 281DH

PucyHok 91 — ®opmar CMMBONbHOM CTPOKM OWMOKM KOMaH/bl 3annUCK OTBETa NOAYUHEHHOMN CTaHLUK

Ha3sBanue Anpec KomaHga OTmeTKa ownbkM | Tun owmnbKM MpoBepka

3HakKa nopyMHeHHol | 3anucy 03H | cunTbiBaHUA U cuntbiBaHna u | CRC
CTaHUMN 3anucu 3anucu

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

MNpumep 01H 03H FFO1H 0005H E41DH

PucyHok 92 — dopmat CUMBOLHOM CTPOKM OWKWOKM KOMaHABI CYUTBIBAHMS OTBETA NOAYMHEHHON
CTaHUMK
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Tabnuua 211 — CBoiicTBa NapameTpoB

Napametpsl | P1+P8 MOHO CYMTbIBaTb U 3aNUCLIBATL
P9 B03MOKHO TONbKO CYUTbIBAHME
AOOOH, AOO1H, AOO2H, AOO3H, AO0O4H, AOO5H, AO10H, AO11H | BosmoxHa TonbKO 3anucb
BOOOH, BOO1H B03MOKHO TONBKO CYUTbIBAHME

NOACHEHUA K ABPECY 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 npouecce CBSA3K HEBO3MOXXHO MHOMOKpaTHOE coxpa-
HeHne EEPROM. MNMo3aToMy HEKOTOPbIE NapaMeTPbl B MPOLIECCe CBA3M HE HYXKHO COXPaHSTh
B EEPROM, He06Xx0aMMO Nullib U3MEHUTb 3HaYeHne B RAM.

Ecnu Heo6xoamMmo 3anucatb B EEPROM, To agpec BbICOKOro 6vMTa agpeca napameTpa cny-
YKUT KaK WecTHafLaTepuyHOe YUCNO, aapec HUKHEro 6uta CnyXuT Kak AeCATUYHOE YUCNoO,
o6palleHHoe B LeCTHaaLaTepUYHoe. 3aTeM apec BbICOKOro GUTa M aapec HU3KOro Guta
KOMOBWHUPYIOTCH B OAHO 4-6UTHOE LWeCTHajLaTepUyHOe Y1Co.

Hanpumep, P2.1.12 3anucaH B agpec EEPROM Kak agpec BbICOKOro 6uTa wecTtHajuaTte-
puyHoe 21. Aapec HU3KOoro 6uta — gecatuyHoe 12, o6palleHHoe B LecTHaaLaTepuyHoe
Kak OC. MNoaTomMy agpec oto6parkaetca kak O x 210C.

Ecnu HeT HeobxoanmocTu 3anucu B EEPROM, To agpec BbiICOKOro 6vTa agpeca napameTpa
CNYXMUT KaK LWecTHaaLaTepuyHOe YUCNo NocC 4, aapec HUKHEro 6UTta CYKUT Kak AeCAaTUY-
HOe 4Yncno, obpalleHHoe B WecTHaguaTepmMyHoe. 3atem agpec BbICOKOro 6uta u agpec
HW3KOro 6UTa KOMBUHMPYIOTCS B OAHO 4-6UTHOE LIeCcTHaALaTEPUYHOE YMCTO.

Hanpumep, P2.1.12 3anucaH B agpec EEPROM:

ajpec BbICOKOro 6uTta — LWwecTHaguatepuyHoe 21 nntoc 4, nonyyvaetcsa 25. Aopec HU3Koro
6uTa — pgecatuyHoe 12, o6palleHHoe B WecTHaauaTepuyHoe Kak OC. NMoatomy agpec oto-
6parkaeTcs kak O X 250C.
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Tabnnua 212 — PerucTtpbl napaMeTpoB ynpaBneHus

Onpenenexve Napametp | Agpec MosicHeHHe K GYHKLMN
napameTpa
Komanga vactotHomy | O6H AOOOH 0001H MpsamMoe BpaleHue
npeoGpa3osatenio 0002H 06paTHoe BpalyeHne
0003H TONYKOBbLIN PEXUM NPAMOTO BpaLeHNs
0004H ToN4KOBbLIN PEXMM 06PaTHOTO BpaLLEHHUS
0005H Boiber
0006H OcTaHOBKa 3aMef/ieHneM
0007H Copoc owWnbKM
AOO1H KomaHzaa 4acToThl UK UCTO4YHUK BEPXHETO NPpejena YacToTbl
(NPOLEHTHOE BbIPaXEHNe A1 MaKCUMasbHO 4acToThl, He Coxpa-
Hsetcst) (00.00+100.00 o3Havaet 00.00+100.00 %)
AOO2H BIT2 MHorodyHKLUMOHaAbHAA BbIXOAHAsA KieMMa
T1
Ecnu Heo6x0aMMO fieriCTBME CUrHana BbIXOAHOTO pene npeobpa-
30BaTe/A 4acToTbl, TO ero COOTBETCTBYIOWMIA GUT yCTaHaBAMBAETCS
Ha 1. 310 ABOMYHOE YNC/I0 NEPEXOANT B AECATUYHOE W OTNPABAA-
eTca Ha agpec A002
AOO3H BbixogHoii agpec FM1
(00.0+100.0 o3nayaet 00.0+100.0 %)
A004H BbixogHoii agpec FM2
(00.0+100.0 o3Hauaet 00.0+100.0 %)
AOOSH BbixopHoit appec FMP (korga 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 ¢ npsimbiM BpalleHUem
npeoGpasosaTens 0002H Pa6oTa ¢ 06paTHLIM BpalleHneM
4acToTbI
0003H OcraHoB
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Ta6nuua 213 — Koapl oWnMG0oK

Onpepenexve Mapametp | Aapec osicHeHKe K GYHKLUK
napametpa
HewncnpagHoCTH 03H BOO1H 00 Het own6Km
MOHWTOPUHTa 01 Meperpy3ka no TOKY Np1 NOCTOSHHON CKOPOCTH
npeoGpasosatens 02 Neperpy3ka no ToKy Npu pasroHe
sacrome! 03 lNeperpy3ka no TOKy Npu 3ameaneHnu
04 NepeHanpsixeHWe Npy NOCTOSHHOM CKOPOCTH
05 MNepeHanpsixeHne Npu pa3roHe
06 epeHanpsikeHne Npu 3ameaneHun
07 HeucnpasHocth Mogyns
08 HepocratouHoe HanpsiKeHue
09 Neperpy3ka npeobpa3osarens 4acToTbl
10 Neperpy3ka asuratens
11 06pbiB dha3 Bxoaa
12 06pbiB das BbIxoaa
13 BHelwHKe HencnpaBHOCTU
14 HapyweHue cBs3u
15 leperpes npeo6pa3oBaTens YacToThl
16 HencnpaBHOCTM annapaTtHoi YacTv npeobpasosatens
4acToThl
17 KopoTkoe 3aMbikaH1e Ha 3emlo Asurarens
18 OwwnbKa HaCTpOIKK ABUraTens
19 NaaeHune Harpysku auratens
20 MNoteps o6patHoi cea3un ML
21 HeucnpaBHoCTH, onpesensemble nonb3osarenem 1
22 HewucnpaBHocTH, onpeaensiemble nonb3osatenem 2
23 JloCcTUKEHME CYMMapHOTo BPEMEHU BKAKOYEHUS
24 JlocTKeHne CyMMapHOro BpeMeHH paboTbl
25 HeuncnpaBHOCTM 3HKOAEPa
26 HapyweHus cynTbIBAHUA M 3aNUCK NapamMeTpoB
27 Neperpes Auratens
28 CnvwKom 60/1bLI0E OTKNOHEHKWE CKOPOCTU
29 MpeBbllWweHWe CKOPOCTH ABUTaTeNs
30 OwnbKa Ha4anbHOro NONOKEHUS
31 HencnpaBHOCTM U3MePEHUA TOKa
32 KoHtakTop
33 HapyweHus u3mepeHus Toka
34 BbIX0A 3@ IMMUT BPEMEHW CKOPOCTHOTO OrpaHU4YeHus
TOKa
35 lepexntoyenune auratensi BO BpeMs paboTbl
36 HencnpaBHOCTM UCTOYHMKA NUTaHWsA 24 B
40 HeuncnpaBHOCTM CONPOTUBAEHUS
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NMPUMEP 1. Npeobpasosarenb yacTotbl N2 1 ¢ NyCKOM B NPSAMOM HanpaBieHuu
NaKeT AaHHbIX, OTBET ynpaBnseMoro ycTpoiicTea
0TNpaBAsieMbIX MaBHbIM YCTPOUCTBOM
ADR 01H ADR 01H
CMD 06H CMD 06H
ADRESS AOH ADRESS AOH
00H 00H
DATA 00H DATA 00H
01H 01H
CRC 6AH CRC 6AH
OAH O0AH
NMPUMEP 2. 3apaHue yactoTbl npeo6pa3oBatens vyactotbl N2 1 (He coxpaHsietcs). Heobxo-
AMMO 3ajaTb 3Ha4YeHue YyacToTbl NpeobpasoBarens yactotel N 1 kak 100.00 %
MaKCMMainbHOW YacToThl.
Cnoco6 cnepytowmi: u3 100.00 y6upatotcs Touku apobu: 100000D = 2710H.
MaKeT faHHbIX, OTBET ynpaBnseMoro ycTpoiicTea
0TNpaBAAEMbIX rMaBHbIM YCTPOUCTBOM
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 paboyei yacToTbl NpeobpasoBatens yactoTsl N2 1

3anpoc BbIXOLHOW YacToThl Npeobpa3oBaTtens 4acToTbl BO BpeMs ero pabotbl. Cnoco6

cneayloLlMi: Homep napametpa BbixogHok YacTtoTbl P9.0.00 nepeBeaeH B agpec 9000H.

Ecnu BbiIxogHas yacToTa npeo6pasoaTtens YactoTbl N 1 coctaBnsieT 50.00 [, 5000D =

OTBET yNpaBsieMoro ycTpoicTea

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

88H
CRC B5H

12H

1388H.
akeT AaHHbIX,
0TNpaBASEMbIX FM1aBHbLIM YCTPOACTBOM
ADR 01H
CMD 03H
ADRESS 90H
00H
DATA 00H
01H
CRC A9H
0AH
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[naBa 9 YcTtpaHeHWe HeucrnpaBHOCTEN

9.1 Kopabl ownMb0OK

Ta6nuua 214 — OnucaHue oWKUGOK

Owwnbka

NoscHeHne

MprymHbI

Mepbl ycTpaHeHus

Err00

HeT own6km

Erm01

Neperpy3ka no ToKy
npy NOCTOSAHHOM
CKOpOCTH

Bo Bpems pa6oTbl npu
NOCTOSIHHOI CKOPOCTH
npeo6pa3oBarens
4acToTbl BbIXOHOM TOK
NpeBbILAET 3HaYEHNE
neperpysku no Toky

 [IpoBepHTb, HET I KOPOTKOTO 3aMbIKAHMUS BbIXOA-
HOTO KOHTYpa Npeo6pasoBarteNs 4acTtorbl.

* [IpoBepPHTb, HE 3aHUKEHO SN BXOAHOE Hanps-
HKeHe.

* [lpoBepHTb, HET I CKAYKOOGPA3HOTO U3MEHEHMS
Harpysky.

*  BbiNONHUTL HACTPOMKY ABUraTENS WAW NOBLICHTHL
KOMMEHCHUPOBaHKe MOMEHTa NpW HU3KOW YacToTe
BpALLEHMs.

* [poBepHTb, JOCTATOYHA 1M HOMUHANIbHAS MOLL-
HOCTb AiBUraTeNst WK NPeo6pa3oBaTeNs YacToTbl
ANS HarpysKku

Err02

Neperpy3ka no ToKy
npu pasroHe

Mpu pasroHe BbIXOAHOM
TOK NPEBLICKN TOK Nepe-
rpy3kv npeo6pasosarens

* [IpoBEPHTb, HET I KOPOTKOTO 3aMbIKaHHS,
3a3eM/IEHUS UM NPEBbILEHNS JIUHbBI NPOBOAOB
[0 NeKTPOABUraTenNs.

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

* Tlpoanuth BpeMsi yCKOPEHHS.

*  BbINONHUTb HACTPOMKY ABUraTeNst MW NOBbICUTb
KOMMEHCHUPOBaHWe MOMEHTa WK OTPEryIUPOBaTh
Kpueyto V/F.

* [lpoBepuTb, HET 11 CKAYKOOBPA3HOTO U3MEHEHHS
HarpyaKu.

* [lpoBepuTb, BLIGPAH JM MOMCK CKOPOCTH, UK
NOXAATLCS MOHOM0 0CTaHOBA W Nepe3anycTuTb.

* [lpoBepHTb, AOCTATOYHA 1M HOMUHANbHASH MOLL-
HOCTb AiBMraTeNs UM Npeo6pa3oBaTeNs YacToTbl
D191 HarpysKku

Err03

MeperpyaKa no Toky
npu 3amMeANeHnm

[pu 3amesneHuu
BbIXOAHOW TOK NPEBLICUN
TOK Neperpysku npeotpa-
30Barens

 [IpoBEPHTb, HET I KOPOTKOTO 3aMbIKAHWS,
3a3eM/IEHUS UM NPEBBILEHNUA JIMHBI NPOBOAOB
[0 3NEKTPOABHUraTens.

* BbINONHWTL HACTPOVIKY ABUraTeNs.

 [lpoanutb Bpemsi 3aMesIeHus.

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

* [lpoBepuTb, HET 1M CKAYKOOOPA3HOTO U3MEHEHHS
Harpysku.

* [lononHWTENbHO YCTAHOBUTb TOPMO3HO# 3NEMEHT
1 TOPMO3HOM pesuncTop
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Erm04 NepeHanpsxenne Bo Bpems ¢ [lpoBepuTb, HET I NPEBbILIEHNSA BXOAHOMO
NP1 NOCTOSHHON paboTbl NP1 NOCTOSHHOM HanpsKEHNs.
CKOPOCTH CKOPOCTU HanpsxeHue TNpoBepuTb NPaBUABHOCTb OTOGPAKEHNS HaNpPsi-
NOCTOAAHHOTO TOKa KEHWS WHHbI Ha Aucnnee npeobpasoBatens
NaBHOrO KOHTYpa 4acToThl.
npeBbilWaeT 3afaHHoe TMpoBepuTb, HET M BO Bpems paboTbl BO3aei-
3HayeHue. CTBUSI BHELWHErO KPYTALLEro MOMEHTa
W3mepeHue 3HayeHns Ha Buratenb
nepeHanpsxeHns NocTo-
SHHOTO TOKa:
Knacc 13: 400 B
Knacc 33: 750 B
Err05 NepeHanpsxexne B npouecce NpoBepuTb, HET N CAULIKOM BbICOKOTO BXOAHOMO
B NPOLECCE YCKO- YCKOpeHus npeo6paso- HanpsKeHus.
pexus BaTeNs 4acToTbl Hanps- NpoBepuTb NPaBUALHOCTb OTOBPANKEHNA HaNps-
KEHWE NOCTOSHHOIO KEHWS WHHbI Ha Aucnnee npeobpasoBatens
TOKa MaBHOrO KOHTypa 4acToThl.
npeBbIlWaeT 3ajaHHoe MpoanuTb BpeMs yCKOPEHHS.
3HayeHue. U3mepbre 3Ha- NpoBepuTb, HET M BO BPeMS paboTbl BO3-
YeHue nepeHanpsKeHus, [e/iCTBMS BHELIHETO KPYTALLEro MOMeHTa Ha
KaK NOKa3aHo Bbilue JBuratesb.
[lononHUTENbHO YCTaHOBUTb TOPMO3HOW 3NEMEHT
1 TOPMO3HOVA pesuncTop
Erm06 NepeHanpsxenne B npouecce pa6otsl ¢ NpoBepUTDL, HET N CAULIKOM BbICOKOTO BXOAHOMO
B MpoLecce 3amea- | 3aMejJieHnem npeobpa- HanpsKEHNs.
NeHust 30BaTeNA 4acToThbl Hanpsi- TNpoBepuTb NPaBUALHOCTb OTOGPAKEHHS HaNpPsi-
KEHWe NOCTOSHHOro KEHWS WHHbI Ha aucnnee npeobpasoBatens
TOKa MaBHOr0 KOHTYpa 4acToThl.
npeBbilwaeT 3afaHHoe MpoanuTb BpEMS yCKOPEHHS.
3HayeHue. N3mepeore 3Ha- NpoBepuTb, HET M BO BPEMSA paboTbl BO3-
YeHue nepeHanpsKeHns, [le/iCTBMA BHELIHErO KPYTALLEro MOMeHTa Ha
KaK NoKa3aHo Bbllle [JBuratefb.
JlononHUTENbHO YCTaHOBUTb TOPMO3HOM 3NIEMEHT
1 TOPMO3HO pe3ncTop
ErQ7 HeucnpasHoct BHelwHWe HencnpaBHOCTU MpoBepuTbL CONPOTMBAEHME 0OMOTOK ABUraTens.
moayns BbI3bIBAIOT aBTOMATHYE- TMpoBepuTb M30N9LMI0 ABUraTENS.
CKyto 3awuty mogynsi IGBT MpoBeputb nospexaeHus IGBT-moayns
Err08 Huskoe Hanps- B nepvog pa6otbi TpoBepnTL BXOAHbIE KIEMMbI CUI0BO LiENN.
KeHue HanpsKeHWs MaBHOro NpoBepuTb BXOAHOE HaNpsiKeHUe Ha NpeaMeT
KOHTYpa NoCTOAAHHOTO HaxOWAeHWs B JONYCTUMOM AManasoHe.
TOKa HeJ0CTaTo4HO U3Me- NpoBepHTL OTCYTCTBUE MTHOBEHHOO OTK/IOYEHUS
PEeHus 3HaYeHNs Hepo- nUTaHus.
CTaTOYHOTO HanpsiKeHUs MpoBepuTb NPaBUALHOCTb MHAMKALMM HaNpPsi-
NOCTOSAHHOTO TOKa: KEHNS Ha LWKHE.
Knacc 13: 190 B NpoBep1Tb MOCTOBOM BLINPAMUTEND W LWYHTUPY-
Knacc 33: 380 B lowee pene
Err09 Neperpy3ka npeo6- | Tok npeo6pa3sosatens NpoBepuTb, HET M 6AOKUPOBKM POTOpa ABMra-

pa3oBarens 4acCToTbl

4acToTbl NPeBbIWAeT
[0NyCTUMOE 3HayeHue
neperpysku no Toky

Tens.
3ameHuTb Ha Npeobpa3oBatenb YacToTbl 6oNbLIen
MOLHOCTH
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Ownbka | MoscHeHne MpnynHbl Mepb! ycTpaHeHus
Er10 Neperpy3ska agu- Tok ABuratens npesbl- * [lpoBepuTb NpaBubHOCTL NapameTpa P1.0.25
ratens WaeT A0NYCTUMBbINA TOK 3alWNTLI ABUTaTENS.
neperpysku ¢ [lpoBepuTb, HET I 6NIOKMPOBKK POTOpa ABMra-
Tens.
¢ [lpoBepuTb, NPaBMAbHO AN 3a8aH HOMUHANbHbIN
TOK ABUraTens.
* 3aMeHuTb Ha ABUratenb 60MblUen MOLWHOCTH
Err11 06pbIB BXOAHOW 06pbiB BXOAHOM (asbl ¢ [lpoBepuThb, eCTb M 06PbIB hasbl HaNPsKeHUs
dasbl unu TpexdasHbli Aucoa- BX0Aa npeo6pa3oBatens uun TpexdasHblit aucha-
NlaHC HanpsiKeHus Bxoaa NaHC HanpsiKeHus.
¢ [lpoBepuTb, He ocnabneHbl M CoeaUHUTENbHbIE
KNEMMbI.
* 06paTUTbCA 3a TEXHUYECKON NOAAEPHKKON
Err12 06pbIB BbIXOAHO 06pbIB BbIXOAHOW dasbl U | * TpoBepuTh, CTb 1M 06PbIB BBIXOAHOW (a3bl Man
dasbl TpexdasHbii auc6anaHe TpexdasHbli Auc6anaHc HanpsHKeHns.
HanpsKeHus * [lpoBepuTb, He ocnabneHbl I COeAUHUTENbHbIE
KNEMMbl.
¢ 06paTTLCA 3a TEXHUYECKOW NOAAEPHKKON
Err13 BHewHsas Heuc- HeucnpasHoctu, * [IpoBepuTb BXOAHOM KOHTYP CUrHana BHeEWHeMN
NpaBHOCTb BbI3BAHHbIE KOHTYPOM HEeWCnpaBHOCTH.
BHELLHETrO ynpaBeHus * (Co6poc pabothl
Err14 Hapywenwus cBs3n | HapyweHue cBsu npe- * [IpOBEPUTL TMHUIO BHELIHEN CBA3K.
o6pasoBarens 4actotbl ¢ | * [lpoBeputb paboty PLC.
npoYMUM 060PyAOBAHNWEM | ® YCTAHOBMTb NPaBU/IbHbIE NapamMeTpbl CBA3N.
¢ CpaBHWUTb NPOTOKONbI CBA3M
Err15 lMeperpes npeo6pa- | Temnepatypa paguatopa | * [lpoBeputb paboyee COCTOSIHUE BEHTUAATOPA U
30BaTeNA 4acToTbl > oh 3Ha4eHue usme- COCTOSIHWE BEHTUNALMM.
penus (okono 80 °C) * [IpoBepuTb, HE CAWLIKOM N1 BbICOKAs OKpywa-
lowas Temneparypa, He06Xx0AUMO NPUHATL MepbI
M0 CHUKEHMIO TeMNepaTypbl.
* [lpoBepuTb, HET I NONOMOK TEPMUYECKOTO
pesucTopa U pene Temneparypbl.
* Y6patb rpAsb C BHEWHEN CTOPOHbI pajnaropa 1
B034yX03a60pHUKa
Errl6 HeucnpasHoct lMeperpy3ka no ToKky * YcTpaHeHue OWMOKM COMNacHO neperpyske no
annapaTHoii YacTu | WK NepeHanpsaxeHne TOKY WK NEepeHanpsKeHunio
npeo6pa3soBarens npeo6pasoarens
4acToTbl 4acToThl, OLEHMBAETCA
KaK HeMcnpaBHOCTb
annapaTtHoM YacTn
Err17 Kopotkoe 3ambl- KopoTkoe 3ambikaHue ¢ [IpoBepuTb, HET I KOPOTKOIO 3aMblKaHUs Ha
KaHue Ha 3emio Ha 3emA0 ABuratens BbIXOAHYIO JIMHMIO NPeobpa3oBaTens 4acToTbl WK
nBuratens nBuratenb
Er18 OwwnbKa HacTpoiku | Mpu HaCTpOiKe ABura- ¢ [lpoBepuTb, COBNAAAIOT 1M NapaMeTpbl ABUraTens

Asuratens

TeNns BO3HUKAKOT OLWMGKK

C napameTpamu, yKazaHHbIMW B NacCnopTHON
Tabnuuke.

* [lpoBepuTb, XOPOLLO M COEAUHEH CUI0BOM
Kabenb npeoGpa3oBaress YacToThl W ABUraTeNs
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Err19 Nagexune Harpyskn | Pa6o4ni ToK npeo6paso- | * [poBepuThb, ECTb I MOHUIKEHUE HArPy3KK.
nBuratens BaTeNs YacToTbl MeHble | * [pOBEPUTb, OTBEYAIOT 1M 3HAYEHHS, YCTAHOB-
3HayeHua P6.1.19 NeHHble napametpamu P6.1.19 1 P6.1.20,
NafieHns HarpysKku ToKa, (baKTHyecKoii cutyauum paborbl
HenpepbiBHOE Bpems
P6.1.20
Erm20 Noteps o6paTHoi 3HayeHune 06patHoM ¢ [lpoBepuTb, HOPManNbHBbIF 1M CUrHaN 06paTHOM
cBszu MU cBsizu [MU[, meHblue cBszu [MUA.
3HayeHus P4.0.18, ¢ [lpoBepuTh, OTBEYAIOT I 3HAYEHUS, YCTAHOB-
HenpepbiBHOE BpemMs neHHble napametpamu P4.0.18 1 P4.0.19,
P4.0.19 HaKTMYeCKOM cuTyaLmn paboTbl
Erm21 HewncnpasHocTH, CurHan HemcnpaBHOCTU * [lpoBepuTb, YCTPaHEHbI 11 YCNOBMA HEUCNpaBs-
onpegensiemMble 1, yCTAHOBNEHHBIA NONb- HOCTH 1, onpeaensiemMble Nonb30BaTeNem, 3atem
nonb3osarenem 1 30BaTENEM C MOMOLLbIO BOCCTAHOBMUTb GYHKLMOHUPOBaHWE
uMdpPOBOro BXofa Win
dyHKUMEN nporpaMMUpo-
BaHus PLC
Err22 HewucnpasHocTtH, CurHan HemcnpaBHOCTU ¢ [lpoBepuTb, YCTPaHEHbI 1M YCNOBUA HEUcnpas-
onpegensiemMble 2, YCTaHOB/EHHbIA NONb- HOCTU 2, onpeensiemMble Nonb30BaTeNem, 3atem
nonb3osarenem 2 30BaTENEM C NOMOLLbIO BOCCTaHOBMTb PYHKLMOHMPOBaHKUE
MHOTOGYHKLMOHAIbHOM
KNEMMbI U1 GYHKLAN
nporpammupoBanus PLC
Er23 [octwenne cym- | CymmapHoe Bpems * Ypanutb 3an1caHHyt0 MHGOPMALMIO C NOMOLLbI0

MapHOro BpeMeHU
BRJIIOYEHUA

BKIOYEHMSA Npeobpaso-
BaTe/Is YacToTbl AOCTUMIIO
BPEMEHU, 3aaHHOM
P5.1.01

(bYHKUMM MHWLMANU3aALMM NapaMEeTPOB

Erm24 JocTukeHune cym- CymmapHoe Bpems ¢ YpanuTb 3anucaHHyt0 MHGOPMALMIO C NOMOLLbIO
MapHOro BpeMeHn | pa6oTbl Npeo6pa3oBa- GYHKUMM MHMLMaNKU3aALMW NapaMeTpoB
paboTbl TeNs 4acToTbl AOCTUMO

BPEMEHU, 3aaHHOro
P5.1.00

Er25 HeucnpaBHoct Mpeo6pa3oBartenb * [lpoBepuTb, NOAXOAUT NI MOAENb SHKOAEPA.

3HKoAepa 4aCTOTbl HE MOXET * [lpoBepuTb, NPaBUALHO 11 BLINONHEHO COEAM-
pacnosHarb jaHHble HeHuWe 3HKoAepa
3HKOAepa

Er26 Hapywenne 3anucn | MonoMKa MAKPOCXEMbI * 3ameHuTb niary ynpasieHus
1 CYUTBIBAHMS EEPROM
napameTpos

Em27 Neperpes Asu- CnuiwKom BbicOKas TeM- | * [poBepuTb, NpeBbllleHa M Temnepatypa
ratens nepatypa aguratens nBuratens.

* [lpoBepuTb, HET I NOBPEXAEHHUIA UK OCna-
6/1eHWs COEAMHEHUI iaTYMKa TeMnepaTypbl
nBuratens

Err28 Cnuwkom 6onbwoe | OTKIOHEHUE CKOPOCTH * [lpoBepuTb, NPaBUALHO 11 YCTaHOBNEHbI Napa-

OTKNOHEHKHe
CKOpoCTH

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

METPbI 3HKOAEPA.

* [poBEPHTb, PaLMOHA/ILHO /M YCTAHOBJIEHDI
P6.123, P6.124.

* [poBepuTb, NPOBOAMNACH /I HACTPOKA ABUraTENs
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Err29 MNpeBblwenne cko- | CkopocTb ABuratens ¢ [lpoBepuTb, NPaBMALHO M YCTaHOBAEHBI Napa-
pocTn ABuratens npeBbIlaeT 3Ha4eHne METPbl 3HKOAEPA.
P6.1.21, npogonkaerca | ¢ [poBepuThb, paLuUoHaNbHO 1 YCTaHOBAEHDI
Bpems P6.1.22 P6.1.21, P6.1.22.
* [IpoBepuTb, NPOBOAWNOCH /IM HACTPOMKA ABUraTeNs
Er30 OwnbKa Havanb- OTKNOHeHus napameTpoB | * [lpoBepwTb, BEPHbI M NapameTpbl ABUraTens,
HOTO NONOMEHNS [JBuratens ot gpaxtnye- 0COGEHHO NPaBWILHO NN YCTAHOBNEH HOMM-
CKMX CIULIKOM Gonblune HanbHbIV TOK ABUraTens
Er31 HeucnpasHoct HeuncnpaBHOCTM KOHTypa | * [lpoBepuTb, HET K OWMOKKM JaT4ynKa Xonna.
M3MEpPEHA TOKa M3MEpPEHA TOKa * [lpoBepuTb, HET I OWKUOKM KOHTYPa M3MEPEHMS
CWUN0BO NNaTbl.
* [lpoBepuTb, HET 11 OWWBKM NNaTbl ynpaBneHUs
Er32 KoHtakTop HeuncnpaBHOCTM UCTOY- * [lpoBepuTb, B HOPMaNbHOM /it COCTOSIHUM Haxo-
HUKa NUTaHWS CUNOBO [UTCA KOHTaKTOP.
nnathl, Bbi3BaHHbIE * [lpoBepuTb, B HOPMaNbHOM SN COCTOSIHUN ANEK-
HEeNCNpPaBHOCTAMMU TpONUTaHUe CMN0BOW nAarbl
KOHTaKTOpa
Er33 Hapywenue uame- | HeucnpaBHOCTM KOHTYypa | * [1poBepUTb, HET N OWKUOKK AaTyMKa Xoana.
peHus ToKa M3MEePeHns ToKa Npueenn | * [poBEPUTb, HET 1N OWUOKM KOHTYPa M3MEPEHMUs
K HapyLIEHNAM 3Ha4eHus CWUN0BOW NNaTbl.
M3MEPEHNs TOKa * [lpoBepuTb, HET 11 OWWUBKM NNaTbl ynpaBneHNs
Er34 Bbixoz 3a iMmut Pab0unit ToK npeo6- * [lpoBepuTb, HET I CAUIIKOM 60/IbLIOIA HArpy3KKU
BPEMEHM CKOPOCT- | pa3oBaTens YacToTbl WKW 3aefaHns BPaLEeHNs ABUraTens.
HOTO OFPaHMUYeHUs | HEMPEPbIBHO CAMLIKOM * [IpoBepUTb, HE CAULIKOM 11 ManeHbKUI TUMO-
TOKa 60/1bLUOVA, NPeBbIWaeT pa3mep npeobpa3oBatens 4acToTbl
[onycTMmoe Bpems
OrpaHnYeHus Toka
En35 MNepernoyenne B npouecce pa6otbl npe- | ¢ [locne ocTaHoBa Npeo6pa3oBaTens YacToTbl
nBuratens BO o6pa3oBarens 4acToTbl BbINOHMTb NEPEKNIOYEHIE ABUraTens
Bpems paboTbl BbINOHAETCA NEPERII0-
YeHue Apuratens
En36 HewncnpasHocTn KopoTKoe 3amblKaHu1e ¢ [lpoBepUTb, HET 1M KOPOTKOO 3aMblKaHUS UCTOY-
MCTOYHMKA NUTaHUA | BHELWHEro UCTOYHMKA HUKa NUTaHus 24.
248B nutauus 24 B unm ¢ COKpaTuTb Harpy3Ky BHELWHEro UCTOYHMKA
C/MWKOM Gonbluas nuTaHus 24
HarpysKa BHEWHero
MCTOYHMKA NuTaHus 24 B
Em37 HeucnpaseH HeuncnpaseH UCTOYHUK ¢ [lpoBepuTb pa6oToCNOCOGHOCTL UCTOYHMKA
MCTOYHUK NUTAHUA | NUTaHKA NPUBOAA Bbllle nUTaHuA NPUBOAA M NaHeNu NpuBoAa
npuBoga 250 KBt
Errd0 Conpotuenexune Jl0CTaTO4HO CUbHBIE * [lpoBepuTb, B HOPMANbHOM JIN COCTORHWUN HaXo-

KonebaHus HanpsxeHns
Ha WuHe

[LMTCS KOHTaKTOP.
* [lpoBepuTb KONEGAHUA HANPSKEHNA BXOAALLEN
JIMHNN
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9.2 [lnarHoCTuKa U Mepbl YCTPaHEHUS
HeucrnpaBHOCTEN ABUraTens

Ecnu B aBMratene BO3HUKIa 04Ha U3 CneaytoLmnx Npo6aeM, HY>XXHO NPOBEPUTL MPUYUHY U
NPWHSATL Mepbl MO ee ycTpaHeHuto. Ecnu npoBepKa Unv Mepbl YCTPAHEHUS HE MOMOIN
pewunTb Npo6semMy, He06X0AMMO CBA3aTbCA C TEXHUHECKOM NOAAEPIKKON.

Tabnuua 215 — HencnpaBHOCTM ABUraTenst U Mepbl UX yCTPaHEeHUs

HeucnpasHocTb MpoBepoYHbIi cUrHan Koppektupytowime mepbl
[uratenb He MoaaHo M HanpsKeHWe Ha Knemmbl R, MOAKNOYUTE K UCTOYHUKY NUTAHWUS, OTKIOYUTL OT
Bpalyaetcs S, T? MCTOYHMKA NUTaHUA M CHOBA NOAATb Hanps-
weHue. MpoBepUTb HaNPsSHKEHNE UCTOYHUKA
NUTaHUs, Y6eAUTbCA, Y4TO BUHTBI KNEMM 3aTAHYTbI
N3mepuTb BbIXOAHOE HaNpsKEHWe C OTKKOYMTb 1 CHOBA NOAKIOYNTD UCTOYHNUK
MOMOLLbI0 BONLTMETPA, NPOBEPUTh, BEPHO | NUTAHMUS
NV NoaKoYeHbl Knemmbl U, V, W
3a6n0KMPOBaH Nu ABUrateNb U3-3a COKpaTUTL HarpysKy 1 YCTPaHUTb 6NIOKUPOBKY
neperpysku?
EcTb v oToGpaeHne owmnbKM Ha aucrnee? | MpoBepuUTb HEUCNPABHOCTM COMMACHO NEPEYHI0
BBeaeHa 1 komaHaa pa6oTbl B npaMoM | [poBepUTb COEANHEHME
1AM 06paTHOM HanpaBneHnn?
EcTb 3aaaHu1e YacToTbl BpaweHus? WcnpaBuTtb coeanHeHne, NPOBEPUTL 3afaHHOe
3HayYeHue YacToTbl
EcTb 1 KomaHaa «MYCK»? BBecTu BepHyt0 KOMaHay
Npot1ononoxHoe | BepHo nu coeanHenue knemm U, V, W? CooTBeTCTBYIOLEE COBAUHEHME C O4EPEAHOCTLIO

HanpasseHue Bpa-
LieHusi ABUraTens

da3 U, V, W geuratens

BepHo 1 nogaHa KOMaHaa NpsiMoro 1
06paTHOro BpaLleHusa?

WcnpasuTtb coefunHerne

[lBuratensb Bpatya-
1A, HO He MOeT
MEHSITb CKOPOCTb

BepHoe 1 COeAMHEHHE Lienu 3adaHus
4acToThl?

WcnpasuTtb coefnHerne

BepHo A1 ycTaHOBNEH pexnM paboTbl?

NpoBepuTb BEIGOP pexnma paboTbl C NOMOLLbI0
nynbTa ynpaenexus

CAnwKom nu Gonbluas Harpyska?

COKpaTUTb Harpysky

CAnIWKOM BbICOKaA
WM CAMLIKOM
HU3Kan CKOpPOCTb
BpalLeHus (06./
MWH..)

MpaBWIbHO M BBEAEHBI HOMUHANbHbIE
napameTpbl ABUratens (KonM4ecTso
NoICOB, HaNPsKeHue)?

NpoBepuTL TEXHUYECKWE faHHbIE HA NACNOPTHOM
TabnnyKe gBurarens

BepHoe 111 NepefaTo4HOE YUCTIO YCKO-
peHus/3aMeaneHuns WecTepHn 1 ap.?

MpoBepUTL MEXaHU3M PEryIMPOBaHUs CKOPOCTH
(wectepHu v ap.)

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

NpoBepuTb 3a4aHHOE 3HaYEHUE MaKCMManbHOM
4acToTbl BbIX0Aa

MpoBepPHUTHL BbLIXOAHOE HaNpsiKeHUe

Nposeputb Kpueble V/F

HecrabunbHas
CKOPOCTb Bpa-
weHus (06./MUH..)
nBuratens BO
BpemA pabotbl

CnUWKOM N 60Nbluas Harpyska?

COKpaTuTb Harpy3aky

CnvWKOM Nn 6onblune U3MEHEeHUs
Harpysku?

CoKpatUTL KoebaHusi Harpyaku, YBEIMYUB MOLL-
HOCTb AiBMTaTENst WK NPE06Pa30BaTeNst YacToTbl

Mcnonb3yetca nu TpexdpasHblil unu
0fHOhA3HbI UCTOYHMK NUTaHKA? EcTb
21 06pbiB $pa3 B TpexpasHOM UCTOUHUKE
nuTaHua?

MpoBepuTb, HET M 06pbiBa (a3 B COEAMHEHUAX
NPOBOAOB MCTOYHMKA NUTaHKA
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Tabaunua A.1 — MnaHoBOE TEXHUYECKOE 06CNYHUBAHME, PEMOHT U CNOCO6bI NPOBEPKU

Mecto 06beKT MpoBepka Nepuog, Cnoco6bl CraHgapt W3avepu-
NPOBEPKK | NPOBEPKK Kawagpil |1 |2 | MPOBEpKH Te/bHblE
rog, rog | rog np1éopbI
BHewHss | OKkpyxa- Ectb n mbinb? | V CM. ocoGble Temnepartypa: Tepmomertp,
YacTtb owas Haane- yKasaHus -10++40 °C, rurpometp,
cpesa Kawme m HET MblAK. peructpatop
OKpyMatowas BnaxHoOCTb:
Temneparypa 1 meHee 90 %
BNAKHOCTL? 6€3 KoHpeHcaLmumn
O6opyno- | Ectb n \% MNocmotpets, | Bes ocobeHHo-
BaH1e HeoObl4Hble nocnywarb cTent
BuGpauum n
wymbl?
BxoaHoe B HopmanbHoMm | V W3meputb Lndposon
Hanps- NN COCTOSHWN HanpsxeHue MyAbTH-
HeHue BXO/iHOE Mexay Knem- metp/
HanpsixeHue mamMu R, S, T HUBEMP
rmaBHoW
uenu?
MmaeHblii | MonHocTblo | Ecaun an npu- \ MposepuTtb
KOHTYp 3HaKu nepe- 3aTAXKY
rpeBa Kamaon BWHTOB
neranu?
OymctuTb o1
rpasu
Mposoga [MoKpbinCh Nn \ Ocmotp Own6KM HeT
PaByYUHOM
nposoga?
MoBpexaeHa
N1 n3onaumus
npoBoaoB?
Knemmbl Ectb in \ Ocmotp Own6KM HeT
NOBPEeX-
nenus?
Moayns/ MposepuTtb V| OTKNOYUTL LUndposoin
avoa IGBT | conpotue- npeo6pasosa- MY/ILTUMETP
NeHne Mexay Tesb YacToTbl
BX0JaM1 1 U3MepuTh
COMpoTHB-
NeHne Mexay
R, S, T<->
+-nU, VW
<>+
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Mecto 06beKT MpoBepka Nepuog Cnoco6bl Cranaapt U3mepu-
NPOBEPKK | NPOBEPKK Kamgbiii |1 |2 | MPOBEPKU Te/bHblE
roa rog | rog npuéopsl
Conpo- MposepuTb V | Ocnabutb Mpesblwaer Merommetp
TMBNIEHWE | METOMMETPOM COEANHEHNA 5 MOm 500 B
n30AALMKM | (Mexay BbIXoa- U, V,Wn
HbIMMK BXOAaMU 3aduKeupo-
1 BXogamu BaTb NPOBOAA
3a3emnenns) ABurarens
Llenb EMKOCTHbIN | ECTb M \Y \ Ocmorp. HeT own6Knm, 060pyao-
nocTonH- | Gpunbtp yTeyka W3mepeHune npesbllueHne BaHWen3me-
HOro TOKa HUAKOCTU? €MKOCTH C 85 % HOMUHaNb- | peHust
3aMeTHO n noMoLLbI0 HOro 06bema EMKOCTU
cpabarbiBaHue u3MepuTeNb-
3aLMTHOrO HOro 060pyA0-
KnanaHa? Ectb BaHuA
Nv B3AyTHE
KOHAeHca-
Topa?
Pene EcTb A wymbl \ Mpocnywatb. | HeT own6ku
1 BUGpauum MocmoTpeTb
BO Bpems
pa6otbl? Het
NIX NOAOMOK
KOHTaKTOB?
Conpotue- | Het an \ Ocwmorp. Het ownbku. Lndposon
NeHne NOBpPEXAEHUI OtcoeanHutb | MorpewwHocTb MyBTUMETP
n301ALMUKn 1 U3MepuTh [I0MKHa ObiTb B
COMpOTHB- COMpOTHB- npegenax +10 %
neHus? nexve 0T06pa¥aemMoro
HeT 3HaYeHus conpo-
noBpexaeHui TUBNEHUS
npoBOAOB B
pesucTope
(He3aMKHyTas
uenb)?
Lenb Nposepka | Ectb n \ W3mepste Jna nos 200 B | Lindpposoii
ynpas- pabotbl OTKNOHEHME No BbIXOAHOE (400 B) MyNLTUMETP
NeHns HanpsKeH1Io HanpsKeHue | nepenagpl
Ha Kawaon mexay HanpsxeHus
BbIXOHOM dasammn U, Kawgon dasbl He
tbaze? vV, W npesbiwatot 4 B

(88)
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Mecto 06beKT MpoBepka Nepuog Cnoco6bl Cranaapt U3mepu-
NPOBEPKK | NPOBEPKM Kampbiii |1 |2 | MPOBEPKU Te/bHblE
ron rog | rog npuéopsl
Cuctema | Bentunsatop | Ectb v \Y \Y Mocne Heo6xoanmo
OXNax- OoXnax- HeoBbl4HbIE OTK/IOYEHMA | CTabuUnbHOe
neHns neHns BUOpaLMM 1 MCTOYHMKA BpalueHue, 6e3
wymbl? He NPOKPYTUTL OWKEKK
ocnabneHbl n BPYYHYIO
COeANHEHNA? BEHTUNATOP.
3aduKeunpo-
BaTb COEAM-
HeHuS.
Oto6pa- | Mpu6opbl | BepHbl an oT0- | V \% Mposeputb Mposeputb Bonstmetp/
KeHue Gpaxaemble CYATbIBAHWE | 3afaHHOe CYETYUK
3HayeHus? [JlaHHbIX Ha 3HayeHne
BHEWHEM
u3mepu-
TeSbHOM
npuéope
naHenu
[suratensb | MonHocTtblo | ECTb in \ MposepuTtb Hert ownbKn
HeoBbl4HbIE Ha Hann4ue
BUOpaLMM unn NOCTOPOHHMX
wymbl? ECTb WyMOB,
JI1 HEOBbI4HbIN 3anaxos,
3anax? BUOpaLuit.
KOMMEHTAPMIA: 3HayYeH1e B CKOOKax ucnonbayetcs ans npeobpasosarens yactotsl 400 B.
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PyKkoBO/CTBO MO BbIGOPY
[OMONIHUTENBHOIrO 060PYA0BaAHUSA

B cuny pasnuyHbIX YCNoBUIM 1 TPEGOBaHWUIM KCNNyaTaLMK NoNb30BaTENb MOXKET AOMNOMHH-
TeNbHO ycTaHaBNWBaTbL NepudepuitHbie yCTPOMCTBA.

6.1 BxoaHou gpoccenb

[lpoccenb NepeMeHHOro TOKa MOXET YMeHbLUaTb BbICLLYIO FapPMOHUKY BXOASLLEro TOKa

npeo6pasoBaTens 4acToThbl, yny4laTs KOabdULMEHT MOLHOCTH Npeobpa3oBaTens

4acToThl.

1. CoOTHOLWEHKE MEXAY MOLHOCTbIO UCTOYHWUKA MUTaHMA U MOLLHOCTbIO NPE06pa30BaTens YacToTbl
cocrasnser 10: 1.

2. K 0gHOMY 1 TOMY e UCTOYHWKY NUTaHUs NOACOEAMHAETCS TUPUCTOPHAS Harpy3ka UaK YCTPOCTBO
KOMMEHCaLMK PEaKTUBHOM MOLHOCTH.

3. JocTatouHo 60/bWON AncbanaHc HanpsxeHus TpexdasHoro nutaHusa (=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
TpexdasHbiit 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 45 0.42
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6.2 [poccenb noctossHHOro Toka DC

Korga MOLWHOCTb CeTU 3Ha4YUTENbHO 60/blUE MOLHOCTM Npeobpa3oBatens YacToTbl, MK
MOLLHOCTb UCTOYHMKa NuTaHms npesbiwaeT 1000 KBA, nnm nMmetoTcs CpaBHUTENBHO BbICO-
Kue TpeboBaHuUs K ynyylweHHOMY KO3QPULMEHTY MOLLHOCTU UCTOYHUKA NUTaHUS, HEO6XO-
[MMO JOMNONHUTENBHO YCTaHOBUTb APOCCENb NOCTOSAHHOMO ToKa. OgHOBpEeMeHHoe
MCMNOJIb30BaHME BXOLHOI0O APOCCENS NEPEMEHHOIO TOKA M APOCCeNs NOCTOSHHOIo TOKa Npw-
BOAWT K YMEHbLLEHMWIO rAPMOHWUK BXOASALLEr0 TOKA U YNY4YLLEHNIO KOIDDULMEHTA MOLLHOCTH.

Tabnuua b.2 — Tabnuua nogbopa Apoccensi NOCTOSHHOMO TOKa

TpexdasHbiii 380 B
MowHocTb (KBT) Tok (A) WHAYKTMBHOCTL (MIH)
18.5+22 75 600

5.3 ®unbTP BbICOKOYACTOTHbLIX MOMEX

Mpeo6pasoBatenb YacTtoTbl A310 HE UMEeEeT BCTPOEHHOIO GpUbTPa BbICOKOYACTOTHbLIX MOMEX.
[ns yMeHbLlIEHNS BbICOKOYACTOTHbLIX NOMEX HE06X0AMMO YCTAaHOBUTbL Ha BXOAE U BbIXoae
npeo6pa3oBaTenst HacToTbl BbICOKOYACTOTHbLIE GUNILTPbI.

Mp1 MOHTaXe HEOBX0ANMO PACTONOKUTL GUALTP KaK MOXHO BAMKE K NpeobpasoBaTesnio
4acToTbl. COeUHUTENbHBIE MPOBOAA JOMKHbI GbiTh KAK MOXHO KOpOYe.

5.4 BbIHOCHOM NynbT ynpaB/ieHUs

Ha npeo6pasoBartesie 4acToTbl yCTaHOBEH YAOGHbIN AN UCMONb30BAHWS NYLT yrpasne-
Hus. Mpu He06X0AMMOCTH YCTAHOBMUTb My/bT yNpaBiaeHus OTAeNbHO OT Npeo6pasoBaTens
4acTOThbl 0 MOXHO OTCOEAMHWUTbL OT NPeo6pas3oBaTens YacToTbl. MakcuManbHas anvHa
coeauHUTeNbHO NpoBoaa coctasseT 10 M.

6.5 BNoOK AMHaMMN4YeCKOro TOPMOXKEHUS U
PE3nUCTOP AMHAMMNYECKOIo TOPMOXKEHUS

B npeo6pasoBatensax A310 nMetoTcs BCTPOEHHbIE 6IOKM TOPMOXKEHUS (B Npeobpas3oBa-
Tenu MowWHOCTbIo 18,5 1 22 KBT TOpMO3HOW MOAy/b YCTaHaBAUBaeETCs No 3aKasy). MNpu
Heo6X0ANMOM YBENUYEHUM TOPMO3HOr0 MOMEHTa UK n3beraHun oCTaHOBKK Npeobpaso-
BaTeNsl YacTOTbl MO NepPeHanpPSKeHUIo NpU AMHAMUYHOM 3aMeaneHnn TpebyeTcst NoAKNIo-
YyeHne TOPMO3HOro pesncTopa.

yrpouieHHas Gpopmysia pacieta TOpMO3HOr0 PE3UCTOPA U TOPMO3HOTO dNIeMEHTa

B 06bI4HbIX CUTYaLMSX, KOrAa TOK TOPMOXKEHUSA — 3T0 1/2 HOMWHaNbHOro ToKa | agBura-
Tens, co3ngaBaeMblit TOPMO3HOM MOMEHT CU/lbl paBEH HOMWHANbHOMY MOMEHTY CWbl ABU-
ratensi. MoaToMy BbIGOP NOAXOASILIErO TOKA TOPMOXKEHMS IB BbINONHAETCS cOrnacHo
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TPeBGOBAHMAM K MHEPLIMM HArpy3KU U BPEMEHM OCTaHOBA. YeM GosbLie MHEPLUS HArpy3KH,
TEM KOpoye BpeMs TOPMOXKEHUS, TEM 60/iblle BbIGpaHHbIM TOK TOPMOXKeHUs IB.
IB=(1/2+3/2) X I.

CornacHo TOKY TOPMOXEHUS MOXKHO BblGpaTh 3HaYeHWe CONPOTUBIEHNS TOPMOSHOTO
pesucTopa.

3HayeHue conpoTUBNEHMSA TOPMO3HOIO pesncTopa:

RB = U/IB (U npuHumaeTca 400 B ona npeobpasosatenen yactotel 220 B n 800 B ang
npeobpa3osatenen yactoTbl 380 B).

MoOLLHOCTb TOPMO3HOr0 pe3uncTopa:

PB=K X U x U/RB.

K — 3710 KOHOUMAEHT TopmoxkeHus, npegensl 0.1+0.5. BbibnpaeTcs B COOTBETCTBUM C
MHEpPUMEN Harpy3Kk1 u BpeMeHeM ocTaHoBa. HYeM 6osblie MHEPUMS HAarpy3KK, TEM Kopoye
Bpemsl 0OCTaHOBa, TeM 60sblie BbiGMpaeMblit KOHPUAEHT TopmoxKeHna K. 19 06bl4HON

Harpy3kun MoxHo Bbl6paTb 0.1+0.2, 419 60/1bLION UHEPLIMOHHON HAarpy3K1M MOXHO
Bbl6patb 0.5.

Huxe npuBeneHa Tabnuua ana nogbopa TOPMO3HOro pesncTtopa, rae IB — ato 1/21,
K HaxoguTcs B gnanasoHe 0.1+0.2.

Ecnun nHepumns Harpy3ku cpaBHUTENbHO 60nblas, a BpeMs OCTaHOBa JOJIKHO 6blTb KOPOT-
KWUM, TO BbIGOP MOLLHOCTU TOPMO3HOIO Pe3nCTopa LOMKEH NPOBOAUTLCSA COMNacHo Bbllle-
npusegeHHon Gopmyne.

Tabnuua b.3 — Tabnuua nogdopa TOPMO3HOTO pesucTopa

MouwHocTb npeo6paso- | MakcUManbHO JOMYCTUMbIN | 3Ha4eHWUe CONpOTUBIEHNE MotHOCTb TOPMO3HOMO
BaTeNs 4acToTbl, KBT TOK TOPMO3HOrO Kiioya, A TOPMO3HOro peanctopa, OmM | pesuctopa, BT
OaHodasHbin 220 B

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

0,4 8 400 80
0,75 8 200 160
1,5 15 120 250
2,2 25 80 400
TpexdasHblit 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 50 30 4000
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