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BBepgeHue

[aHHOe pyKOBOACTBO MOJSIb3OBATENS COLAEPXKUT MHAOPMAaLNIO, HEOBXOoONMYIO ASIS
HacTponKn 1 6esonacHomn akcnnyataumm npeodbpasoatenen yactoTel PD310.

B nHTepecax BbINOMHEHMS NOMUTUKN HENPEPLIBHOIO Pa3BUTUS N YCOBEPLLEHCTBOBA-
HUS n3gaTtenb ocTaBnsieT 3a cobon NpaBo BHOCUTb M3MEHEHUS B COAepXXaHue AaH-
HOro pykoBoAcCTBa 6e3 npeaBapuUTENbHOrO ONOBELLIEHMS NOMb30oBaTENEN.

Hukakyto YacTb JaHHOro pyKOBOACTBA HeMb3s BOCMPOM3BOAUTL UK NepeckinaTh fto-
ObIMW cpeacTBaMK, SMEKTPOHHLIMU UM MEXAHUYECKUMU, NyTeM (POTOKONUPOBaHUS,
MarHUTHOW 3anncu UM B CUCTEMAx XpaHeHus 1 BbidoBa nHdopmaumm 6e3 npeasa-
PUTENbHOrO NoNyYeHns paspeLleHnst B MMCbMEHHOM hopme OT n3gaTtens.

Tabnuua pesunsni

PeBusus daTta OnucaHne namMeHeHun

1.0 18.09.2023|lNepBas peBn3na gOKyMeHTa
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Knemmbl ynpaBneHus Mpuctynaem Kk paboTte Koabl owumbok

1 CBeneHusa o6 nsgenuu

1.1 BBepeHue

PD310 — aTo cepus npeobpasoBaTenen YyactoTbl (1Y) HU3KOro HanpsXKeHusl, npea-
Ha3Ha4YeHHbIX Ans paboTbl B COCTaBe 31EKTPONPUBOLOB, K KOTOPLIM NPEeAbABASITCS
NOBbIWEHHbIE TPpeboBaHNA K AMHAMUYECKMM CBOMCTBaM W AnanasoHy perynmpoBa-
HWS1 CKOPOCTMN.

O1tnununtenbHbiMmn ocobeHHocTamm PD310 asngawoTca:
e LUlupoknn gnanasoH mowHoctn — ot 0,75 kBT go 800 kBT;

e Pa3HooGpasne onumoHarnbHbIX NraT 0bpaTHOM CBA3N MO CKOPOCTU U KOMMYHU-
KaLMOHHbIX NHTepdencoB Ans rMbKoi MHTerpaunmn B CyLLECTBYIOLLNE CUCTEMBI
ACY TIT,

e BbicokonponsBoguTenbHas cuctema ynpasreHuns, obecneymBatoLLas LWNPOKUm
AvanasoH CKOpPOCTen BpalleHUsi MPUBOAHOrO anekTpoasuratenst n 6bICTPbIn
OTKIMMK HA UBMEHEHNE MOMEHTA (AnanasoH perynnpoBaHnsa CKOPOCTU HE MeHee
1000 npu paboTe ¢ gaT4NKOM CKOPOCTN);

° MHOFOO6p83Me BCTPOEHHbIX beHKLI,MOHaJ'IbeIX BO3MOXXHOCTEN, NO3BOMSAKOLLMX
rmoko HacTpaunBaTb 3JIeKTpornpumeod noad nHaonBuayaribHyr 3agavy;

e BcTpoeHHble 3almTHble PYHKLUM (OT KOPOTKOro 3amMblkaHUs Ha Bbixode MY, oT
NoTepy BXOAHOW/BbIXOOHOW (basbl, OT MNepeHanpsKeHUs, OT TMOHMKEHHOrO
HanpsPKeHNs, oT NoTepu curHana oGpaTHON CBA3N U Ap.).
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Knemmbl ynpaBneHus Mpuctynaem Kk paboTte Koabl owumbok

1.2 3aka3HOW HOMep

Po3t0) (A |

L [poccenb 3BeHa NOCTOAHHOIO TOKa
L: BCTpOEHHbIV Apoccernb

ana MY ot 30 kBt go 110 kBT
(o1 132 kBT BCTpOEH NO yMON4aHuio)

N TopMo3HoI Moaynb
B: BCTPOEHHbIN MOAY b
ana MY ot 30 kBt go 110 kBT
(mo 22 kBT BCTPOEH MO yMOMYaHMUIO)

HomunHanbHasa MOLLHOCTb
B TSDKENOM pexume

004: 0,4 kBTt

007: 0,75 kBT

015: 1,5 kBt

900: 90 kBT

45K: 450 kBT

HomMmnHanbHoe HanpsxxeHne
B: 230 B, 1 &.
2: 230 B, 3 0.
4:400 B, 3 0.

CreneHb 3awuThbl
A: IP20

Cepus
PD310

PucyHok 1-1 Kog mogenu PD310
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Knemmbl ynpaBneHus Mpuctynaem Kk paboTte Koabl owumbok

1.3 OnucaHue wunbauKa

27 PROMPOLWER

MOﬂeﬂb: “';Cﬂo e PD310- B BxoaHas yacToTa
Bxog; 3h, 380+15% B, 50/60 I'|”

BbixoA: 0 B-UBx (0 —600 lu).| ason
HomMuHaneHbIn Tok (A): 9.1  wactorw
MOLU,HOCTb (KBT) *““~ T~ [Ownana3oH BbIXOQHOIo

|‘I I|||| | ’IIIIH ‘l |I |HIII|I “ | || ‘I I‘I o

01010193GBSD23030001— Copmimurt mowe .
PD310-A4022B Bepcus
nporpamMmmMHoOro
Bec HeTTO: 1.2 Kr S/W: 01,017 ovecneserun
Bec 6pyTTO: 1.5 KI H/W: 01.01— ZoPen o
[[@abapuTtbl: 275*150*240 mm oGecneteHus
CTeneHb 3awwuThbl: IP20 [H[
&% =] CpoenaHo B KHP
g‘% 07.2023
aTa npou3BoacTtBa
[=] WWW.prompower.com "

PucyHok 1-2 OnucaHue wunbguka
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CBepneHns 06 nspenuu Knemmbl ynpaBneHus

1.4 MopenbHbIN pAQ,

Mpuctynaem Kk paboTte Koabl owumbok

[MpeobpaszoBaTenb YacToTbl PD310 nmeet 2 Habopa HOMUHAsbHLIX NapaMeTpoB A4
HOPMaJIbHOrO N TSXKENOro PeXXmmMoB pPaboThbl.

HopmanbHbIN peXxum TsXKenbIn pexum

[na npyMeHeHun, B KOTOPbIX MCMOSb3y-
IOTCA aCMHXPOHHbIE [BUratenn ¢ camo-
BeHTUNAumen (IC411) c HebonbLion BO3-
MOXHOW neperpyskon u He Tpebyetca
MONHBIN KPYTALLMA MOMEHT Ha HU3KUX CKO-
POCTAX (BEHTUNATOPLI, HACOCH!).

Onga npyumMeHeHUn C MOCTOAHHLIM KpyTS-
LLIM MOMEHTOM, e Hy>xHa 6onbLuas ne-
perpy3oyHasa crocobHOCTb UKW MOSHbIN
MOMEHT Ha HM3KNX CKOPOCTSAX (Hanpumep,
rpy30onogbeMHbIE  MeXaHU3Mbl, KOHBEW-
epbl, MENbHWLbI 1 Ap.).

[Ana acuvHXpPOHHbLIX ABuratenenM c camo-
BeHTUNAumen (IC411) HyxHa [OMnOnHW-
TenbHas 3alumTa OT Neperpy3oK n3-3a CHU-
XeHusa adpPEKTUBHOCTU BEHTUNATOPA NpU
HU3KNX CKOPOCTHAX BpaLLleHUS.

Bbibop neperpy3oyHom crnocobHOCTU Ans BblOpaHHOro pexmnma paboTbl NPOU3BO-
anTca HacTponkon napameTpa A4-02. Mo ymonyaHuo BblbpaHbl HACTPOWKK AN TS-
Xernoro pexuma paboThbl.

Tabnuua 1-1 TexHnyeckme xapakTepuctukm npeobpasosaTtenen (3 ¢. 380 B)
TSDKENbIN PEXMUM (HOPMarbHbIA PEXNM)

MolwHocTb
aBuvrartens

(xBT)

MowHocTb BbixoaHon BxogHon
N4y (kBT) TOK (A) TOK (A)

Topmo3Hoe

Mopenb <
YCTPOMUCTBO

DC ppoccenb

PD310-A4007B | 0,75(1,5) | 2,5(3,8) | 3,5(4,6) | 0,75(1,5)

PD310-A4015B | 1,5(2,2) | 3,8(5,1) | 4,6(6,3) | 1,5(2,2)

PD310-A4022B | 2,2(3,7) 51(9) | 6,3(11,5) | 2,2(3,7)

PD310-A4037B | 3,7(5,5) 9(13) |11,5(16,8)| 3,7(5,5)

PD310-A4055B | 5,5(7,5) | 13(17) | 16,8(22) | 5,5(7,5)

PD310-A4075B | 7,5(11) 17(25) | 22(32,5) | 7,5(11) BeTpoenHoe Het
PD310-A4110B | 11(15) 25(32) |32,5(41,5)| 11(15)

PD310-A4150B | 15(18,5) | 32(37) |41,5(49,6)| 15(18,5)

PD310-A4185B | 18,5(22) | 37(45) | 49,6(59) | 18,5(22)

PD310-A4220B | 22(30) 45(60) | 59(65) 22(30)

PD310-A4300 30(37) 60(75) | 65(80) 30(37) | Berpoenoe | BCTpoeHHbiit
PD310-A4370 37(45) 75(91) | 80(95) 37(45) |ONUMOHANBHO| OMLMOHAIBHO
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Koabl oumbok

Knemmbl ynpaBneHus Mpuctynaem Kk paboTte

MowHocTb

Mopent MowHocTb BbixoaHon BxoaHou T TopM<33Hoe DC apoccens
N4y (xBT) TOK (A) TOK (A) (kBT) yCTPOMUCTBO
PD310-A4450 45(55) 91(112) 95(118) 45(55)
PD310-A4550 55(75) 112(150) | 118(157) 55(75)
PD310-A4750 75(90) 150(176) | 157(180) 75(90)
PD310-A4900 90(110) 176(210) | 180(214) | 90(110)
PD310-A411K 110(132) | 210(253) | 214(256) | 110(132)
PD310-A413K 132(160) | 253(304) | 240(287) | 132(160)
PD310-A416K 160(185) | 304(326) | 287(306) | 160(185)
PD310-A418K 185(200) | 326(377) | 306(365) | 185(200)
PD310-A420K 200(220) | 377(426) | 365(410) | 200(220)
PD310-A422K 220(250) | 426(465) | 410(441) | 220(250)
PD310-A425K 250(280) | 465(520) | 441(495) | 250(280)
PD310-A428K 280(315) | 520(585) | 495(565) | 280(315) BHeLLHMiA BcTpoeHHbIn
PD310-A431K 315(355) | 585(650) | 565(617) | 315(355) 6ok
PD310-A435K | 355(400) | 650(725) | 617(687) | 355(400) | T DBU
PD310-A440K 400(450) | 725(820) | 687(782) | 400(450)
PD310-A445K 450(500) | 820(860) | 790(835) | 450(500)
PD310-A450K 500(560) | 860(950) | 835(920) | 500(560)
PD310-A456K 560(630) | 950(1100) |920(1050)| 560(630)
PD310-A463K 630(710) [1100(1260)[1050(1198) 630(710) CraHaapTHeIn
PD310-A471K 710(800) [1260(1500)(1198(1426) 710(800) ;gggclch”b

Tabnuua 1-2 TexHnyeckme xapakTepuctmkm npeobpasoatenen (3 g. 220 B) Tsxkenblin pexxum

MowHocTe BbixogHon BxogHom AR Topmo3Hoe

szt N4y (kBT) TOK (A) TOK (A) Asurarens YyCTPOMUCTBO DIS ([ Xl
PD310-A2007B 0,75 4,0 4,8 0,75
PD310-A2015B 15 7,0 8,8 15
PD310-A2022B 2,2 9,6 12 2,2
PD310-A2037B 3,7 16 21 3,7 BctpoeHHoe Het
PD310-A2055B 5,5 20 26 55
PD310-A2075B 7,5 30 39 7,5
PD310-A2110B 11 42 55 11
PD310-A2150 15 55 60 15 BctpoeHHoe | BcTpoeHHbIN
PD310-A2185 18,5 70 75 18,5 onuyunoHalsibHO| onuMnMoHalribHO
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Knemmbl ynpaBneHus Mpuctynaem Kk paboTte Koabl owumbok

Tabnuua 1-3 TexHnyeckme xapaktepuctukmn npeobpasosatenen (1 ¢. 220 B) Tsxkenbi pexxum

o . MowHocTb
Monens MouwHocTtb BbixogHon BxogHow BUraTens Topmo3Hoe DC nboccent
= N4y (xBT) TOK (A) TOK (A) . (KBT) yCTPOUCTBO Ap

PD310-AB007B 0,75 4,0 8,2 0,75
PD310-AB015B 15 7,0 14 1,5
PD310-AB022B 2,2 9,6 23 2,2
PD310-AB037B 3,7 16 33 3,7 BcTtpoeHHoe HeTt
PD310-AB055B 5,5 20 40 5,5
PD310-AB075B 7,5 30 58 7,5
PD310-AB110B 11 42 84 11
PD310-AB150 15 55 110 15 BcTpoeHHoe | BCTpoeHHbIi
PD310-AB185 18,5 70 140 18,5 onumoHanekHo| onunoHanbHo

1.5 MNeperpy3o4yHasi CNOCOOHOCTbL

BenvunHa MakcumanbHOW neperpyskM 3aBUCUT OT BblOpaHHOro gsuratens wu
HacTpoek npeobpasoBaTtens 4acToTbl. TUNOBbIE 3HAYEHUSI NEPErpy304HON Cnoco6-
HOCTU MO BbIXOAHOMY TOKY NpeobpasoBaTens 4acToTbl NpMBeAeHbl B Tabnuue Huxe.

Tabnuua 1-4 Tunu4yHble npegensl neperpysku

Meperpyska 150% B Te4eHue 1 muHyTbl, 180% B TeueHune 6 cekyHa, 200%
B TeyeHne 1 ceKkyHabl

HopmanbHbIn pexum | [Neperpyska 120% B TedeHne 1 MuHyThl, 140% B TeueHne 1,5 cekyHa

Tsxxenbin pexum

OBbI4HO HOMUHAIbHbIN TOK npeo6pasoBaTens=| YacCTOTbl MNMpeBbILLUAET HOMMWHAIbHbIN
TOK NMNOAKIMHOYEHHOro aneKkTpoaBuratend, 4To no3BosideT AOCTNYb B6onbLiero YPOBHA
neperpy3ku, 4em HaCTpOVIKa Nno ymMoJ14aHuIo.

[Mpn paboTe ¢ neperpyskon Gonblle ykazaHHOro B Tabnuue 2-4 BpemeHn npeobpa-
30BaTenNb YacToTbl OTKIOYaeTca ¢ owmnbkon Errl4.
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Knemmbl ynpaBneHus Mpuctynaem Kk paboTte Koabl owumbok

1.6 Pexumbl paboTbl

MNpeobpasoBaTenb YacToThl NoaaepXkmnsaeT paboTy ¢ aCUHXPOHHBLIM 3reKTpoaBUra-
Tenem C KOPOTKO3aMKHYTbIM POTOPOM B CreaylLINX pexmmax:

e BonbT-4yactoTHoe ynpasneHnue U/f (no ymonyaHuo)
e BekTOpHOE ynpaBfieHne ¢ 4aT4YMKOM CKOPOCTU
e BekTOpHOE ynpaBreHne 6e3 gartymnka CKopocTun

e BonbTt-yactoTHOe ynpaBneHue U/f

[aHHbI pexxunm paboTbl NpeagHasHavYeH aAns MexaHM3moB, He NpeabsBnsALWmnX NoBbI-
LLUEeHHbIX TPeboBaHMI K ObICTPOAENCTBUIO U TOYHOCTU PEryfiMpoBaHnsi CKOPOCTU, B TOM
yucne Ans HacoCOB, BEHTUNSATOPOB, BbICOKOCKOPOCTHbLIX 3NEKTPOLWNUHAENEN U T.1.

[MooaBaemoe Ha anekTpoasuraternb HanpshkeHne NponopLumMoHanbHO YacToTe, Kpome
pexXmma HU3KNX 4acToT, Koraa npeobpasoBaTtesib HacTOTbl UCMONb3YET NOBbILWEHHOE
HanpsbkeHne (dopcupoBka). CTeneHb NPONOpUMOHANIbHOCTM HaNPSKEHUA NO OTHO-
LLIEHUIO K YacToTe BblbMpaeTca napameTpom F4-00.

[aHHbIN pexnm Ncnosib3yeTcd, Korga He Tp96yeTC$| BbICOKO€E 6bICTpO,£I,el7ICTBVIe N TO4-
HOCTb perynmnposaHuna CKOpoCTu BpalleHund, HarnpmuMmep, ans pa6OTbI C HacoCamMn nnn
BEHTUINATOPaAMMN.

[aHHbIN peXnm MOXHO NCNOJIb30BaTh AJ14 yrnpaBlieHNA HECKOJTbKUMU 3NEeKTpoaBUra-
TENAMMN.

° BeKToprlﬁ peXnmMm ynpaBlieHUsA aCUHXPOHHbLIM J3neKTpoaBuratrenem be3
AaT4yYnukKa CKOpoCTHU

BekTopHoe ynpasneHue 6e3 gatymka ckopocTtu/nonoxenus. NpegHasHavdeHo ons me-
XaHM3MOB C Ananas3oHoM perynmpoBaHus ckopoctn 0o 200:1, npeabABnSOLLNX MOBbI-
LUEHHble TpeboBaHNA K ObICTPOAENCTBUIO, Y KOTOPbLIX BCEACTBME TEXHONOMMYECKMX
ocobeHHOCTeN yCcTaHOBKa AaTynKka Ha Ban ABuUratens He npegycmaTpuBaeTcd (B TOM
Yuncne aKCTpyaepbl, APOOUNKN N apyrme MexaHn3amMbl XMMUYECKOWN 1 TOPHOPYAHOW MPo-
MbILLITEHHOCTW).

Pac4yeT CKOpOoCTU BpalleHUst Bana anekTpogBuraTesis oCcyLLecTBsSIeTCA N0 MaTema-
TUYECKOW MOoJenn, OCHOBAHHOW Ha AaHHbIX LWWITbAVKA dNekTpoaBuraTenst n pesyrsb-
TaTax aBTOHACTPOWKN.

,D,aHHbIIZ peXunm OonyckaeT yrpasiieHne ToribKoO O HUM 3N1ieKTpoaBuUraTesieM.
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Knemmbl ynpaBneHus Mpuctynaem Kk paboTte Koabl owumbok

e BeKTOpHbLIN peXum ynpaBneHUs aCUHXPOHHbLIM 3fleKTpoaBUraTenem ¢ par-
YMKOM CKOPOCTHU

[laHHbIV pexxum ynpasreHus npegHasHayeH Ans LWMPOKOANana3oHHOro BbICOKOKaye-
CTBEHHOrO YNnpaBfieHNsi CKOPOCTbIO BpaLLleHMs1 aCUHXPOHHOMO ariekTpoaBuraTens B
PasnnyHbIX NPON3BOACTBEHHbLIX MexaHu3Max, B TOM 4YMCrle MexaHu3Max rfaBHOro
ABWXKEHUS 1 nogavn MeTansfopexyLmx ctTaHkoB ¢ UMY 1 npombILLneHHbIX po60oTOoB.

[aHHbIN pexnm npuMeHsaeTcs, koraa TpebyeTcs BbicOKast TOYHOCTb perynmpoBaHus
CKOPOCTWU BpaLLEHUA MPUBOAHOIO 3MEKTpoABUraTesis B COBOKYNMHOCTU C BbICOKMMMU
ANHAMUYECKMMM NoKasaTensiMm npu HOMUHaNbHOM CTaTU4YECKOM MOMEHTE Ha Bany
(Bake Npu HYNEeBOW CKOPOCTH).

AnekTpoasuraTternb JOMKeH OblTh OCHALLIEH aTYMKOM CKOPOCTH, a npeobpasoBarernb
4acTOTbl NNaTol pacluMPeHnst B COOTBETCTBMM C TUMOM AaTtyuka. [Ansa JoCTUXeHus
LLUMPOKOro AnanasoHa perynmpoBaHns pekoMeHayeTcs NPUMEHNATb AaTYMKN CKOPOCTH
C BbICOKOW paspeLuaroLeit CrocoGHOCTbIO.

,D,aHHbIIZ pexXuMm OonyckaeT yrnpasiieHne ToJyibKO OgHUM 3N1eKTpoaABUraTesieM.

lNpumeyaHue:

[ns obecneyeHnss Hauny4Lero kKa4yecTea perynmposaHms HeobxoaMmo BBeCTU Napa-
MeTpbl anekTpoasuratens (rpynna napametpoB F02.0x), BbINOAHUTL npouenypy as-
TOHACTPOWMKM 1 MPOBECTU HACTPOWNKY KOHTYpa ckopocTu (rpynna napametpos F03.0x).

1.7 OnunMoHanbHbIe NNaTbl U KOMMNOHEHTHI

Tabnuua 1-5 OnunoHanbHble nnaTbl Ana PD310

OnucaHune JdononHutenbHbIe cBeAeHUs

Mnata pacwumpeHuns CoBmectum ¢ aunddepeHumanbHbIM
NHKPEMEHTasbHOMO 3H- | BXOAHbLIM CUrHArIoM, CUrHarioM OTKPbITOro
kogepa TTL (5B)c konnektopa u push-pull, curHan amyns-
cUrHanom amynsauum | umm 1:1 TMna oTKPbITLIN KOSIIIEKToP

Mnata pacwmpeHuns CoBmectum ¢ aunddepeHumanbHbIM
NHKPEMEHTasNbHOTO 3H- | BXOAHbLIM CUrHArIoM, CUrHarioM OTKPbITOro
PD310PG1-HTL|/HKP A P
3HKoaepbl kogepa HTL (24 B) ¢ |konnektopa u push-pull, curnan amyns-
CUrHanom amynsaumm | umm 1:1 Tmna oTKPbITLIN KOSINEKTOP.

Mnata pacwmpeHus
PD310PG2* WHKpEeMeHTasIbHOro 3H-
kogepa Sin/Cos

PD310PG3+  |[W1aTapacumvperns |
pesonbBepa

PD310PG1-TTL

CoBMECTMM C WMHKpPEMEHTarbHbIM CUrHa-
nom Tuna Sin/Cos

4¥7 PROMPOLWER 11



Knemmbl ynpaBneHus Mpuctynaem Kk paboTte

Koabl oumbok

Tun Moaenb OnucaHue [dononHutenbHbIe cBeaeHus
YBenuyeHue lMnaTta pacwwmpeHns 4xDl (NPN/PNP), 1xDO (NPN), 2xRLO,
Bxoaos/ PD310101 konnyectBa Bxogos/ | 1xTh (KTY84, PT100, PT1000), 1xAO (O-
BbIXO40B BbIXOJ0B 10V, 0/4-20mA), 1xAl (0-10V, 0/4-20mA)

KoMMyHuKaunoHHas Hlo 12 Mour,
PD310DP1 nnaTayProfikI)-lus-DP 12 napameTpos npuem (PZD1-PZD12),
12 napameTpoB nepegaya (PZD1-PZD12)
KOMMVHUKALIMOHHAS] 2xRJ45, 100 M6ur, full duplex,
PD310PN1 nnaTayProfirI]let 12 napameTpos npuem (PZD1-PZD12),
12 napameTpoB nepegaya (PZD1-PZD12)
KommyHuka- KommyHukauunoHHaa | 2xRJ45, 10/100 M6wuT, full duplex,
uuns PD310EN1 nnata Ethernet nogaepxmeaemble komaHabl 0x03, 0x06,
(Modbus TCP/IP) 0x10, Ox17
KoMMyHuKaunoHHas 2xRJ45, 100 Mowr
PD310EC1 yHuKal CANOpen over EtherCAT, PDO, SDO
nnata EtherCAT
SyncManager, FMMU
KommyHukauuoHHaa | 125k6ut-1Méut, PDO, SDO, heatbeat,
PD310CANT nnata CANOpen SYNC, NMT, EMCY

* — nnaTbl HAXoASATCA B pa3paboTke 1 OyayT OOCTYNHbI ANs 3akasa B 2024 roay

Tabnuua 1-6 BHeluHue kHono4Hble nadHenu ans PD310

Mopaenb nnaTtbl

OnucaHue

JdononHutenbHbIe cBeAeHUs

PD310KEY7 BHELUHAR ABYXCTPOUHAs KHOMO4HAS 3anucb/4TeHne napameTpoB U3 NaHenu
LED naHenb

PD310KEYS8 BHELIHAR ABYXCTPOUHARA KHOMOHHAS 3anucb/4TeHne napameTpoB U3 NaHenu
LED naHenb ¢ sHKogepOM

PD310KEY9*  |BheluHsisi kHonouHasi LCD naHens |-

Keyboard HepxaTenb naHenu Ans YCTaHOBKM|

bracket Ha ABepb WwkKada

* — MaHenu HaxoasTca B paspaboTke n 6yayT AOCTyNHbI ANns 3akasa B 2024 roay

12
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CBepaeHua 06 nsgenuun Mpuctynaem Kk paboTte Koabl owumbok

2 Knemmbl ynpaBneHus

[Mepen Havanom paboTbl yoeauTechb, YTO TUMN FIOMMKKU COOTBETCTBYET MC-
Nosib3yeMbIM LieNaM yrnpasrieHus. icnonb3oBaHMe HEBEPHOrO TUMa SIOrMKN
MOXXET NPUBECTU K HENPEQHAMEPEHHOMY 3anyCKy anekTpoasuraTenst.

Mo ymonyanuio B PD310 ucnonb3yetca otpuuatensHada noruka (NPN).

lNpumeyaHue:

1. o 22 kBT BCce mogenu npeobpasoBaTtesnien 4acToTbl UMEHT BCTPOEHHbIN TOP-
MO3HOW npepbiBaTenb. [MpeobpasoBaTtenu yactoTbl 40 90 KBT moryT 6bITh 3a-
Ka3aHbl CO BCTPOEHHbIM TOPMO3HbIM NpepbIBaTENEM.

2. TOPMO3HOM PE3NCTOpP U pere Neperpysku He BXOAUT B KOMMNEKT NOCTaBKKU npe-
obpasoBaTens 4YacTtoTbl. PekoMeHOyeMble XapakTepUCTUKN TOPMO3HbIX pes3un-
CTOPOB M3roXeHbl B rnase 9.

3. MNpeobpasoatenu 4actoTbl ¢ 30 KBT MOryT onunmoHanbHO OCHaLW,aTbCs BCTPO-
€HHbIM JpoccensiMu B 3BEHE NOCTOAHHOIO Toka. HaunHas ¢ mowHocTtn 132 kBT
apoccenb B 3BEHE MOCTOSIHHOINO TOKa MOCTaBMsieTCA B CTaHOAPTHOW KOM-
nnekTayun.

4. HauuHasa ¢ mowHocTtn 630 kBT npeobpasoBaTenu 4acToTbl NOCTaABMASAKTCS CO
BCTPOEHHbIM CETEBbIM gpoccenem. [Jpoccenb B 3BEHO MOCTOSIHHOIO TOKa He
yCTaHaBnmBaeTcs.

4¥7 PROMPOLWER 13



CBepeHus 06 usgenuu Mpuctynaem Kk paboTte

Koabl oumbok

Topmo3Hon
pesucTtop
Topmo3Hoik r:'j
pesuctop Enox
TOPMOXeHUs
PDBU
n.2
Pene |
_____ |
Mpenoxpa BxogHoi BHewHuit IMC neperpyski I' S 1 BbIxogHoW
HUTENUn  ppoccenb dunbTp é : apoccenb
N Py @ @
N | | ) ]
L1 T, — T I & R/L PB + _ U@ |
A I I I
N I I I
L2 —— : Y amc ®s V @
N
| : | |
I —
L ___
PE 37—@ PE PE B
O \
| J6 : Mpumevanue:
: +24V | MakcumanbHbiit Tok
I E OPEN | uctounuka nutamus 24B:
! COM | 200mA
| I
| Myck Bnepen/Cton F5-00=1 I’\ /\Dll 2 :
B | i .
! | e ____
o | -01= | -
% | Myck Hasap/Cron F5-01=2 I' \ DI2 z : |/ OTKpbITbIV KONNEKTop \I
o | | P 0-24B DC/ 0-50MA |
T | |C6pocownGm F5-02=9 | Il DI3 . | : COM |
[ ; I | | DO1 MHBepTop B pabote F6-00=1
g I | NpeaycT. CkopocTb 61T 0 )| : | O |
X | | F5-03=12 (| |Dl4 P P :
B ! n c 6 i b 24V '
T peayct. CkopocTb 6uT 1 | | + |
= | |F5-03=13 ' 1 ]DI5 » Lo S3 O—— nan !
! I | | NPN[®==] PNP 0-100KTy !
[ |
| | |
. ! Lo COM |
l\_________________‘_l_ / l\___________E ________________ /I
]
? |/ MakcumanbHbIn Tok 20MA
Q M —_—— e e e
3 | : Owwnbka npeobpasoBatens \|
3! TCl F6-00=2 l
o | | )
- 0..10B | !
5 | 0M4.20mA | 2508 AC/3A |
g 1-10kOm ! 30BDC/5A |
o ! I
! I |
g ! I I
< s R R Y
[ Modbus RTU \
o | 2. |o..108 |
» : A 0/4...20MA
& | !
a I
I I
| |
( I
N e e e e e e e — S e e 7
PucyHok 2-1 Tunosasi cxema nogkoyeHns
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CBepeHus 06 usgenuu Mpuctynaem Kk paboTte

Pasbem ctaHgapTHOM
KHOMOYHOW NnaHesnmu

Koabl oumbok

Pasbem nnatbl
pacmpeHna 1

Pasbem nnatbl
pacmpeHust 2.1

]
]

Pa3bem nnatbl
pacwmpeHus 2.2

Pa3bem noakntoveHus
BHELLUHEW KHOMOYHOW

naHesin

O
=S —
=] L] ]

]
e o
aall ]
O
Pl
es||  S2 ~
P H'EERI=R!
oo SE: T S3
=i=i=i=i=i=i=i=i= k=)

[Nepekntovatenb

BxogoB NPN/PNP

A SS5555585s

JIOTUKN

485+ 485-| All | Al2 | DI2| DI3| DI4| TA | B | TC|
|+10V|GND|A01| DI1 |COM| DI5| DOllCOMlOPEl\I

PucyHok 2-2 PacnonoxeHue knemm ynpasneHus n DIP-nepekntovaTenen
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CBepeHus 06 usgenuu Mpuctynaem Kk paboTte

Tabnuua 2-1 OnncaHue knNemm ynpasneHust

Koabl oumbok

Mpynna Knemma HasBaHue OnucaHue
OnopHoe HanpspKeHne ans nMTaHus BHELU-
HUX YCTPOMCTB C MakCMMasibHbIM BbIXOOHbIM
+10V OnopHoe TokoM 20 MA.
HanpsbkeHue +10 B [onycTumbl agnanasoH CONpoOTUBIIEHUS
Harpy3ku 1-10 kOm.
3awmTa oT KOPOTKOro 3aMblKaHUSI.
lNoakntoyeHne 3a3eMneHnsa aHanoroBbIX CUr-
GND AHanoroBasi 3emns
Hamnos.
OnopHoe HanpsbKeHue ans NMTaHus BHELU-
NcTOYHMKNM o
HUX YCTPOWNCTB U OUCKPETHBIX BXOAOB/BbIXO-
nuTaHmna OnopHoe
+24V [OB C MakcMMarbHbIM BbIXO4HbIM TOKOM
HanpsbkeHue 24 B
200 MA.
3awmTa oT KOPOTKOro 3aMblKaHUSI.
O6Lwmnr aNa ANCKPETHbIX BXO0B/BbIXO0B.
COM CurHanbHas 3emMns LR ANA ANCKP A A
"anbBaHM4eckn pasesasaH ¢ GND.
Knemma ans noakntoYeHnsa BHELIHEro NCTou-
OPEN MogkntoyYeHmne BHELIHEro |HUKa NNTaHUs AUCKPETHbLIX BXOA0B/BbIXOA0B.
NCTOYHMKA NMUTaHNA McnonbayeTcsa onga nepekntoyeHuns ormkm
anckpeTHblix Bxogos NPN > PNP
MepekntoyeHne pexmumon pabotsbl 0-10 B /
Al1-GND AHarnorosbi Bxoz 1 0-20 MA aHanoroBbiX BXOAOB C MOMOLLbHO
AHarnoro- nepekntoyatens S2 n napametpom F5.54.
Bble BXOAbl BxogHon nmnegaHc npu paboTe no Hanps-
Al2-GND AHanoroBbi Bxog 2  |eHuto 22 kKOm, npu paboTe no Toky 500 Om.
MorpelwHocTb 06paboTkn curHana <1%.
MHoroyHKUNOHaNbHbLIN
DI1-COM MCIEp)éTHLllM BxopA 1
ANCKP A /3onupoBaHHasi onTonapa, COBMECTUMas! C
MHOFOGYHKLIMOHANbHBIA BMNONAPHBIM CUrHANOM.
DI2-COM ek iTH";M BxOL 2 BxogHon nmneaaHc 3,6 kKOm.
AVICKD A Jlornyeckasa egnHuua npu curHane 10 B.
. |[Npn paboTte ¢ BHELUHUM UCTOYHUKOM NUTa-
MHoroyHKUNOHaNbHbIN Pvp o
DI3-COM - H1a gonyctumoe HanpsikeHne 24 B £10%.
OVCKpeTHbIN BXoa 3
Bbi6op yHKLUKN BbINONHAETCS napameT-
AvickpeT- MorodyHkumoHanbHbIii | PEMY F05.00-F05.03.
Hble BXoabl DI4-COM Y
OVCKpeTHbIN BXxoA 4
MHorodyHKUNOHANBbHbLIN
yHKL o MapameTpbl noeHTn4YHbl BXoaam DI1-Dl4.
OVCKpeTHbIN BXoa 5
DI5-COM BbICOKOCKOPOCTHAsA M30NMPOBAHHOW OMTO-
- napa ¢ MakcumarnbHon paboyen yactoTomn
Bxon nmnynbcHon 50 kI
nocriegoBaTtesfibHOCTHU '
Bbibop pexunma ocyLiecTenseTca napameT-
pom F05.04 = 33.
16 47 PROMPOLER




Mpynna

Knemma

CBepeHus 06 usgenuu Mpuctynaem Kk paboTte

Ha3BaHue

Koabl oumbok

OnucaHue

AHanoro-

MepekntoyeHune pexnmon padotbl 0-10 B/
0-20 MA aHanoroeoro Bbixoa ¢ MOMOLLbIO
nepekntoyatensa S1 n napameTtpa F6.31.

BbI BbIXO[, AOL-GND AHaOroBbIN BbIXO/ HasHa4deHune pyHKLMM C NOMOLLbIO napa-
meTpa F6.09
MorpewHocTb 06paboTkm curHana <1%.
M3onnpoBaHHasi onTonapa ¢ BbIX040OM TUna
OTKPbITbIA KONIEKTOP.
. [nanasoH HanpsxeHun ot 5 B go 24 B (0,48-
[nckpeTHbIN
BLIXO 10 kOm).
ﬂ”f’erT' A [InanasoH BbIxogHoro Toka ot 2 MA o 50 MA.
HBIM TPaH- |\ h~1_com Bbi6op noruku pa6otel NPN/PNP BbiGupaeTcs
SNCTOPHbIN nepekntovatenem S3.
BbIXO
YacTtota cnegosaHus nmnynscos o 100 kIy,.
Bbixoa nmnynscHom Cxema coeguHeHus Tuna Pull-up ¢ guanaso-
nocnegoBaTenbHOCTM |HOM HanpsikeHun ot 5 B oo 24 B.
[lmanas3oH BbixogHoro Toka ot 2 MA ao 50 MA.
TC-TA HopmanbHO OTKPbIThIN
PeneinHbin KOHTaKT KommyTaunoHHas cnocobHOCTb
BbIXO HOPMANbHO 3aKPbITBI 240BAC/3A;30BDC/5A.
TC-TB KOHTaKT
MNocnepo- 485+ ,ElmcbcpepeHu4mée1511:Hblm Mepekntovatenem S2 BbibupaeTcs NOAKIto-
BaTENbHbIN chrHan YyeHue TepMmuHupytoLero peauncrtopa 120 Owm.
nHTEpdenc . |Modbus RTU (300-38400 60p)
RS-485 485- fncppeperunanchbin HacTtpouka npotokona B rpynne Fd.

curHan 485-

4¥7 PROMPOLWER
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CBepaeHua 06 nsgenuun Mpuctynaem Kk paboTte Koabl owumbok

Tabnuua 2-2 Onucaxune DIP nepekntovaTtens

MNepekntoyatens [MonoxeHue OnucaHue chyHKUMI

[ AHanorosbin Bbixog AO1 B pexnme HanpsbkeHna 0-10 B
S1
[— | AHanorosbin Bbixog AO1 B pexnme Toka 0-20 MA
— ON: MNoakntoyeHne TepMmnHupytoero pesnctopa 120 Om
(o'}
Sm 1~
OFF: OTkntoveHne TepmuHupytoero pesmctopa 120 Om
— ON: MNoakntoyeHne eMkocTHoro punbTpa 10HD nuHMKM RS-485
-~
g~
OFF: Otknto4eHne emkocTtHoro cunbtpa 10H® nuHumn RS-485
S2
i~ | | ON: Al1 B pexume Toka 0-20 mA
[~ —r
Z |:|:
° OFF: Al1 B pexnme HanpsikeHus 0-10 B
[ ON: AI2 B pexume Toka 0-20 MA
—
z :1:
° OFF: Al2 B pexume HanpsixeHuns 0-10 B
[ ON: Pabota DO1 B pexume NPN, knemmbl DO1-COM
S3
[— | OFF: Pabota DO1 B pexxume PNP, knemmbl DO1-24V

Krnemmbl GND n COM pasBsasaHbl mexay cobon n obuien semnen PE.

3anpelyaeTtcs 3azemnatb knemmbl GND n COM Bo nsbexaHue nospexage-
HUA NpeobpasoBaTensi YacToThl.

Ecnn nobon n3 umdpoBbiX BXOAOB UMW BbIXOOAOB MOAKMKOYEH naparn-
nenbHO UHAYKTUBHOW Harpy3ke (Hanpumep, KOHTaKToOpy UMK KaTyLLKe Top-
MO3a anekTpoasuratens), To Ha obMOTKe Harpyskm criegyeT MCMnosib30-
BaTb nogasuTenb Bblbpoca (anoa wnu Bapuctop). Ecnu nopgasutenb
BbIBPOCOB HE YCTAHOBUTbL, TO CUSMbHbIE BbIOPOCHI HANPSPKEHUS MOTYT MNo-
BpeauTb LMdpoBbIE BXOAbI U BbIXOAbl NpeobpasoBaTtens.

18 4¥7 PROMPOLWER



CBepeHus 06 usgenuu Knemmbl ynpaBneHus Mpuctynaem Kk paboTte

3 lMpuctynaem K padoTte

3.1 PaboTa ¢ KHONOYHOM NaHenNbHo

Koabl oumbok

KHonoyHas naHenb ynpaBreHus SBnseTcsl OCHOBHOW YacTblo NpeobpasoBaTens ya-
CTOTbl, 06ecneyvnBaloLLEe NPUeM KOMaH U OTOOpaXkeHne napaMeTpoB.

LED-gucnnen gna

oToGpaXeHUsl NnapaMeTpPoB

KHonka Ton4yok/PeBepc

KHonka yBennyeHus
KHonka nepekn4yeHuns

KHonka YMEeHbLUeHuUs

KHonka 3anycka

N—

UHpunkaTtopbl

Myck: nHankaTop craTyca 3anycka
BMP/HAS: nHankaTop HanpaeneHus
Y/M: nHgmKaTop UCTOYHUKA KOMaH[,
'U: MHAMKaTop YacToTbl

A: nHgukaTop Toka

B: nHOonkaTop HanpspkeHus

OBP: nHankaTop ckopocTtun

%: HOMKaTop NpoLUEHTa

KHonka MeHio/OTMeHa

KHonka BBOAa AaHHbIX

KHonka ocTaHOBKM unu cépoca

PerynaTtop noteHuuomeTpa

PucyHok 3-1 OgHoCcTpoYHas KHonovHasa naHens ynpasneHns ans N4 go 22 kBt

LED-pucnnen gna
oTobpaxeHusi napameTpoB

KHonka Tonuyok/PeBepc

KHonka yBennieHus
KHonka nepekn4veHns

KHonka ymeHbLueHus

KHonka 3anycka

\\

\

Myek
[

BIPAAS ¥ Ty,
[ [ ®

HEEEE

-

o
%
.

TEEEER

Toauok

Penepe

Meno
Omnena

Of) 6

] R
N

Uupankatopbl

Myck: uHgukaTop cTaTyca 3anycka
BMP/HA3: nHankaTop HanpaeneHusi
Y/M: nHanKaTop UCTOYHMKA KOMaHz,
'u: nHOMKaTOp YacToThI

A: HOuKaTop Toka

B: uHaukatop HanpsikeHust

OBP: nHgukaTop ckopocTu

%: MHAMKaTOp NpoLeHTa

KHonka MeHio/OTmMeHa

KHonka BBoAa AaHHbLIX

KHonka ocTaHOBKM unu
cbpoca

PerynsaTtop noteHuMomeTpa

PucyHok 3-2 [1ByxcTpoyHas kHonovHasa naHens ynpasneHna ans MY 30 kBT v Bbiwe

4¥7 PROMPOLWER
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CBepeHus 06 usgenuu Knemmbl ynpaBneHus Mpuctynaem Kk paboTte

Tabnuua 3-1 yHKUMM KHOMOK

BHewHun BuO

Toavyok
Pesepc

Ha3BaHue

Ton4vok/PeBepc

Koabl oumbok

PyHKUMA

MepekntoyeHne yHKUUN, onpegensieMoe HacTponkon F7-
01, Hanpumep, Ansa BGbICTPOro NepeKNtoYEHNA NCTOYHMKA KO-
MaHZA Uv HanpaefeHus.

IeHwo
OTieHa

MeHw/OTmeHa

1) Bxopg vnwu BbIXo4 B MEHIO YPOBHS 1.
2) BosBpart B npegbiayLiee MeHto.

YBenuyeHue
(Beepx)

3) lMepemelleHme No MEHIO BBEPX MO UMEIOLLIMMCH 3KpaHaM.

4) YBenunyeHue oTobpaxaemMoro 3Ha4eHns Npu pegakTupo-
BaHMM NapameTpa.

5) YBenuyeHue CKOPOCTU BpaLLEHMs NPUBOLA B pexume
PABOTA.

YMeHbLeHune
(BHW®3)

1) lMepemelieHne NO MEHIO BHU3 NO MMEOLLIMMCS SKpaHaM.

2) YMeHblleHne oTobpakaemMoro 3HayeHust Npu peaakTu-
poBaHUKW napameTpa.

3) YMeHblUeHMe CKOPOCTU BpalleHUs NpuBoda B pexume
PABOTA.

lNepekntoveHne

1) Boibop oTOGpakaemoro napameTpa B COCTOSHUAX
OCTAHOBKA unn PABEOTA.

2) Bbibop paspsga, KOTopbii HEO6XOANMO WU3MEHUTH NPU
pefakTMpoBaHUKM 3HA4YeHUs NnapameTpa.

Beopg

1) Bxopa Ha Kaxabli ypOBEHb MHTEPENCA MEHIO.
2) [MoaTteepxaeHne HaCTPONKM OToBpaxaeMbix MapaMeTpoB.

MoTeHunomeTp

BpalleHue no YyacoBou cTperike yBenmumBaeT 3Ha4YeHne na-
pameTpa, a BpallieHuMe NPOTMB YacOBOW CTPENKA YMeEHb-
LIaeT ero.

H2(O WIS

Myck

3anyck npeobpasoBaTens 4YacTOoThbl MPWU UCNOSb30BaHUN pe-
XMMa yrnpaBreHus ¢ KHOMOYHOW NaHenu.

HeakTnBHa npu Mcnonb30BaHWM KNEMM UK pexnma yrnpas-
NEeHns Yepe3 KOMMYHUKaLUN.

Crom

@)
)
)
©
9!

Cton/C6poc

1) OctaHoBka npeobpasoBaTens YacToTbl, KOraa OH Haxo-
antea B coctosaHum PABOTA.

2) BbinonHeHne cbpoca, koraa npeobpasoBaTenb Haxo-
antca B coctoaHum HEVNCIPABHOCT.

20
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CBepaeHua 06 nsgenuun Knemmbl ynpaBneHus Mpuctynaem Kk paboTte Koabl owumbok

3.1.1 MHaukaTopbl

Tabnuua 3-2 3HayeHne COCTOSAHNA NHANKATOPOB

UHaukatop 3HauyeHue

BKIJ1 ykasbiBaeT Ha coctoaHne PABOTA

Myck BbIKJT ykasbiBaeT Ha coctosHne OCTAHOBKA

BKJ1 o3HavaeT npsimoe BpalleHne asuratens

BIP/HAS BbIKJT o3HayaeT obpaTHOe BpalleHue aBuratens

BKJ1 ykasbiBaeT Ha ynpaBrieHne ¢ NOMOLLbIO KNeMM
YIM BbIKJ1 ykasbiBaeT Ha ynpaBneHue ¢ KHOMOYHOW naHenm
MWIAHUE ykasbiBaeT Ha ynpaBrneHne ¢ NOMOLLbI0 KOMMYHUKaLNI

My YacTtoTa
A Tok
B HanpsixkeHune
OBP Yuncno o60poToB B MUHYTY CKOPOCTU BpaLleHus aABuratens
% MpoueHT

3.1.2 HaBurauusa no napameTpam npeobpasoBaTens 4acToThbl

Bb160p rpynnbl napameTpoB Bbi6op napameTtpa
l MeHto MeHio l MeHio Metio
OTmMeHa OTtmeHa OT™meHa OTmeHa
I'|Ij__ci< Bngaz V/EIM F-u r"lv:cr Bn%{aa V/EIM |r__ul® r||j__ci< Bn%-iaz y|/__||m |r__u| % Bn%m )|f/:||v| IL_LlI Myck  Bnp/Has yélvl I%I
MeHio |
50.00 FO[g— F1-00/0% | F1-01}-
[} [} -] O [} [} ) O [} O c O c O O [} [}
A B 06p % A B 06p % A A B 06p % A B 06p %
Myck Bnilaz T}/&A I'&
540 3 r||]_£i< Bnp/Ha3 %ﬂ lL_LL' % Bnp/Ha3 %\A ri Myck  Bnp/Ha: y£| ri
: @ M
=5 F1-02j«(=) 40.00~—®F 50.00|¢
5
O [ O O [} [} [} [} [} O O [
B 06p % A B 06p % A B 06p %
Pexxum npocmoTtpa
nepeMeHHbIX Omena
CoxpaHeHue
napameTpa MA3meHeHMe 3Ha4yeHUs1 napameTpa

PucyHok 3-3 HaBurauus n HacTpounka napameTpoB
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CBepaeHua 06 nsgenuun Knemmbl ynpaBneHus Mpuctynaem Kk paboTte Koabl owumbok

3.2 N3meHeHuMe pexuma paboTbl

Bbibop pexxmma paboTbl NPOBOAUTCS NPU OCTAHOBNEHHOM 3MeKTpoaBuUra-
Tene u HeakTMBHOM UHBepTOpe. Yb6eanTech B OTCYTCTBMM CUrHarNoB Ha 3a-
MycK Nocne cMeHbl pexuma paboTbl ANS UCKMYEHUs HenpeaHaMepeH-
HOro 3anycka anekTpoasuraTens.

MNpn cMeHe pexuma paboTbl HACTPOVKU NpeobpasoBaTens YacToThl He cOpachkiBa-
I0OTCHA Ha 3aBOAICKME 3HAYEHUS.

Tabnuua 3-3 Pexxnmbl paboThl

MapameTp OnucaHue ‘ HasHa4yeHue

BekTopHbIN 6€e3 lMpegoHasHayeH Ons MexaHM3MoB, TpeOyrLWux TOYHOro
1 |paTyumka CKOpOCTM |nogdepkaHusi 3a4aHHOW CKOPOCTU BpaLLEeHUs NPU U3MEHSI-

(SVvC) loLemMca MOMEHTE Ha Bany NpUBOAHOMO ABuraTens.
lMpeaHasHayeH OAns MexaHM3MOB, K KOTOPbIM HE NpeabsiB-
F2-00 BonbT-yactoTHOE |[NAKOTCA BbiCOKMEe TpeboBaHMA K TOYHOCTM NoAAdepXKaHus
Osuratens| 2 |ynpaBneHue U/f CKOPOCTW 3nekTpoaBuraTens, a Takke K AMHaMuUKe nepe-
M1 (VIF) XOOHbIX NpoLieccoB. Hanpumep, BEHTUAATOP, HACOChl, KOM-

npeccopsbl 1 T.M.

L1-00 lMpegoHasHayeH Onss MexaHM3MoB, TpeOyrLmMx TOYHOro
':\J'/EmaTe”b noggepXxaHusa 3agaHHOW CKOPOCTM BpaWEHUS U BbICOKOW
BekTopHbIN C OVNHAMUKN, NPU N3MEHSIOLLIEMCS MOMEHTE Ha Basny NnpuBoa-
3 |[maTymMKoM CKOPOCTM |HOro ABuraTtens.
(FVC) ObecneumBaet 200% neperpy3oyHO CNOCOBHOCTU Hauu-
Hassc O L.

[na paboTbl HeOOXoaMMa onunoHanbHas KapTa 3HKoaepa.

3anpelaeTcsa nogknoyaTb K ogHOMY nNpeobpasoBaTernto HECKONbKO 3rekK-
TpoaBuraTenen ons padboTbl B BEKTOPHOM peXxXume yrnpaBreHus.

[nsa Taknx crniyyaeB pekoMeHayeTcsl UCMoSib30BaTh PEXUM BOSMbT-4acToT-
HOro ynpaBneHus, a Takke 3alUTUTb Kaxabll U3 anekTpoasuratenen uH-
AVBMAYyanbHbIM YCTPOMCTBOM 3alUNTbl OT Neperpysku.
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Koabl oumbok

3.3 C6poc Ha 3aBOACKUE HACTPOUKMN

COpoc HacTpoek Ha 3aBOACKME 3HAYEHUSI NPOBOAUTCS NPU OCTAHOBIIEH-
HOM anekTpoaBuraTene u HeakTMBHOM MHBepTope. YbeauTtecb B OTCYT-
CTBUWM CUrHaANoOB Ha Nyck nocne cbpoca HacTpPOeK ANS UCKITIOYEHUS He-
npeaHamMepeHHOro 3anycka anekrpoasuratens.

Tabnuua 3-4 Cbpoc HacTpoek

MapameTp OnucaHue ‘ HasHa4yeHue
0 |Het genctsus HeT gencreusa
1 C6poc Ha 3aBoackue |Cbpoc Ha 3aBOACKME HACTPOWMKKU, KPOME HaCTpoek aABura-
HaCTPOWKM Tena F2/L1, uctopum owmnbok un F7-07...F7-10
5 OuucTtka ncropum Ouunctka mHpopmaumm 06 owwmnbkax, odncTka 3HaAYEHWU
omnbokK napameTpoB rpynnbl UO
Coxpanue Mpouenypa coxpaHeHUs TeKYLLNX HAaCTPOEK NPMBOAA B OT
027 Hactpoinku npusopa ,El,epJ'Ibelép(iJ'IOK :fHe rweaaaﬁcmmom na?nﬂm P
8 EEPROM P
A4-05
3arpyauTb Mpouenypa 3arpy3ku npeaBapuUTeNibHO COXPaHEHHbIX
047 |HacTpoWikM NpuBoAa |HACTpOeK NpuBoda U3 OTAernbHOro 6rnoka aHeproHesaBu-
n3 EEPROM CUMOM NaMATK B NaMATb NpuBoaa.
KonupoBaHue napameTpoB 13 npeobpasoBaTenia 4acToTbl
KonupoBaHue B g .
067 B OHEpProHe3aBUCUMYIO MaMATb BHELUHEeW KHOMOYHOW na-
KHOMOYHYIO NaHenb
Henu (nocne 30 kBT B 6a30BY0 KHOMOYHYO NaHesb)
KonnpoBaHne napameTpoB M3 BHELIHEW KHOMOYHOW na-
KonupoBaHue B
087 npuEoa Henu B npeobpasoBatenb YactoTbl (nocne 30 kBT n3 6a-
P 30BOW KHOMOYHOW naHenu)

3.4 bbICTpbIN BBOA, B 3KCNJlyaTaluio

[MyckoHanago4vHble paboTbl AOMKHbI NPOBOANTLCHA TONBKO KBAannduumpo-
BaHHbIM NepcoHanoMm, npoweawunm odyvyeHme. HecobntogeHue aToro Tpe-
OoBaHNSA MOXET NPUBECTU K YBEYbSIM UMK NeTanbHOMY ncxoay obcnyxu-
BaloLLIEro nepcoHana.

[Mpn npoBeaeHMn aBTOHACTPOWMKN C BpaLLEHWEM ABuUraTenb pas3roHAeTcs
Ao 2/3 oT HoMuHanbHOW ckopocTu. lNepen 3anyckom ybeantech, YTO CO-
6ntoaeHbl Bce TpeboBaHnsa no 6e3onacHOCTN nepcoHana.
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3.4.1 BonbT yacTtoTHOEe ynpaBneHue U/f

Oencreue ‘ OnucaHue

+ CvirHan BKITIOYEHWS NMpyBoAJa He noaaH

MpoBepbTe
* CurHan paboTbl He noaaH

nepep BKOYEHNEM

AMTaHUS * [1ByraTerns NOAKMOYEH
+ OBMOTKM ABUraTens coeguHeHbl B Heobxoanmyto cxemy (3Be3aa/TpeyrorbHUK)
* [pyBoAa oTOBpaxaeT 3afaHve 4YacToTbl

Bkntouunte prBoA P A

Ecnu npuBoa oTknodaeTcs unv otobpaxkaeT owmnbky "Err", Torga obpaTtutech B

nnTaHne npmeoaa
pasnen LuazHocmuka

YcTtaHosuTe pexnm paboTbl B A4-02:
0: Tskenbin pexvm
1: HopmMarnbHbIN pexum

HacTtponka pexuma
paboTbl

HacTtponka pexuma |YcrtaHosute pexum paboTbl B F2-00:
ynpasneHusi 2: BonbT-4yactotHoe ynpasneHue U/f

B cooTBeTCTBMM C WUMNBbOUKOM ABUraTensi yCTaHOBUTE criedytolme napameTpbi:
* HommnHanbHas mowHocTtb F02-01, kBT

Beegute » HomnHanbHoe HanpshkeHne F02-02, kBT

HOMMWHAarbHblE * HomuHanbHbIn TOK FO2-03, A

JaHHble asuratens |* HommHanbHas yactoTta F02-04, My,

* HomuHaneHas ckopocTb BpaweHus F02-05, o6/mMuH

» Konnyectso nontocos F02-06

Beegute makcu- Beeaunte makcumansHyto (FO-09, FO-10) n MuHumanbHyto (FO-11) yactoTy uHeep-
MarnbHY YacToTy |Topa B repuax

C nomoLubto napameTpa FO-00 ycTaHOBUTE MCTOYHMK KOMaHL, ynpaBreHus:

HacTpoiika
VICTOLE)HVIKa KOMAH 0: KnonoyHast naHens (LED Y/M He ropwr)
1: Knemmbl ynpasnenus (LED Y/M ropuT)
ynpasneHus : y 9
2: KomMmyHMKauMoHHbIN nHTepdenc (LED Y/M muraeT)
HacTpoiika C nomoLubto napameTtpa FO-01 yctaHoBUTE TpeByeMbIN MCTOYHUK 3afaHns Ya-
P CTOTbl BpaLLEHUS.
WCTOYHMKA 3aaHus
* FO-02 OcHoBHOE 3apaHme 4YacToTbl
4YacToTbl
* FO-04 BcnomoraTtenbHoe 3agaHne 4acTtoThbl
* BbiGepuTe OnopHyto YacToTy 4SS TEMMNOB YckopeHus/3ameanerms FO-15
y 0: MakcumanbHas Yactota A0-00 (Mo ymonyaHuo)
HacTtpowka :
1: Undpposoe 3agaHne FO-07
BENNYMHbI YCKOpe- _
2: HomuHanbHaga Yactota asuratena F2-04
Husa/3amenneHuns
* YcTtaHoBuTe Bpems yckopeHusi B FO-16, cek
* YcTaHoBuTe Bpemsa 3ameaneHms B F0-17, cek
Mepen BKtOYEHMEM aBTOHACTPOVIKM ABUratesnb JOSMKeEH ObiTb HEMOOBWKEH.
» ABTOHacTpowika 6e3 BpalueHusa F2-37 = 1
ABTOHACTPOWKY C HEMOABWKHBIM POTOPOM CrieyeT UCMoNb30BaThb, ECNN K ABUra-
Teno NoaKntoYeHa Harpyska u ee HEBO3MOXXHO OTCOEANHUTD.
. » ABTOHaACTpoWKa ¢ BpaLleHvem F2-37 =2
ABTOHacCTpoVKa

ABTOHACTPOWKY C BpaLLEHMEM MOXHO MCMONb30BaTh TONbKO Ha ABurartene 6e3
Harpy3ku. Npu aBTOHACTPOWMKe C BpaLLEHNEM Pa3rOHSETCS B NPSIMOM Hanpaere-
HUWM OO CKOPOCTU 2/3 OT HOMMHAIBHOW.

Bpems pasroHa 1 TopMOXXeHUS B Neprod aBTOHACTPOVIKN 3aaeTcs napameT-
pamu F2-35 n F2-36 cooTBETCTBEHHO.
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Dencreue ‘ OnucaHue

Kak BbINONMHUTL aBTOHACTPOMKY:

YcTtaHosute F2-37 = 1 ang aBTOHACTPOWKM C BpaLleHeM unm 2 s aBToHa-
cTpovikm 6e3 BpalueHus. Npusog otobpasnt "TUNE" Ha nynbTe. [Nogante ko-
MaHZy Ha NycK 1 JOXANTECh OKOHYaHUSI aBTOHACTPOMKN.

OTknounTe curHan nycka.

PaboTa MpuBopg roTtoB K paboTe

3.4.2 BekTopHOe ynpaBrieHne 6e3 natumka ckopoctu SVC

Dencrteue ‘ OnucaHue

» CvrHan BKIMIOYEHWs NpyMBoda He noaaH

MpoBepbTe
» CurHan paboTbl He nogaH

nepeq BKOYEHNEM

MTAHUS * [lBuratenb noakno4eH
+ OBMOTKM ABUraTens coeauHeHbl B HeobxoanmMyto cxemy (3Be3aa/TpeyronbHUK)
* [puBoAa oToBpaxaeT 3afaHve 4YacToTbl

Bkniouunte prBoA P A

Ecnu npuBoa oTkno4aeTca nnm otobpakaeT owmnbky "Err", Torga obpaTtutech B

nnTaHne npmeoaa
pasgen [uazHocmuka

YcTtaHoBuTe pexxnm paboTbl B A4-02:
0: Tskenbin pexvm
1: HopmanbHbIN pexum

HacTtpownka pexunma
paboTbl

HacTtponka pexuma |YcrtaHoBute pexum paboTbl B F2-00:
ynpasneHusi 1: BektopHOe 6€3 gatymnka CKopocTn

B cooTBeTCTBMM C WUMNbOUKOM ABUraTensi yCTaHOBUTE crieaytolme napameTpbi:
* HommnHanbHas mowHocTtb F02-01, kBT

Beegute * HomuHanebHoe HanpskeHne FO02-02, kBT

HOMWHAanbHbIE * HomunHanbHbi Tok FO2-03, A

JaHHble asuratensa |* HomuHanbHasa yactota F02-04, 'y,

* HomuHanbHas ckopocTb BpaweHus F02-05, 06/mMuH

» Konnyecteo nontocos F02-06

Beegute makcu- Beeaunte makcumanbsHyto (FO-09, FO-10) n MuHumanbHyto (FO-11) yacTtoTy nHeep-
MarnbHY YacToTy |Topa B repuax

C nomoLwubto napameTpa FO-00 ycTaHOBUTE MCTOYHMK KOMaHZ yNpaBneHns:

E:fgf::ﬁ: KOMAH 0: KHono4Hast naHenb (LED Y/M He ropwur)
ypaBneHms 1: Knemmbl ynpaBneHns (LED Y/M ropuT)
2: KommyHukaumoHHbIn nHtepdpenc (LED Y/M muraet)
HacTpoiika C nomoLubto napameTtpa FO-01 yctaHoBUTE TpeByeEMbIN MCTOYHWK 3aaHns Ya-
NCTOYHUKA 3agaHunA CTOTbI BPALLCHWS.
4ACTOThI * FO-02 OcHoBHOE 3apaHue 4YacToTbl
» FO-04 BcnomoraTtenbHoe 3agaHne 4acTtoThbl
* BbiGepuTe ornopHyto 4acToTy Afis TeMMNoB yckopeHus/3ameanexms FO-15
HacTpoiika 0: MakcumanbHas yactota A0-00 (Mo ymonyaHuio)
BEMMUMHbI YCKOpe- 1: Undpposoe 3agaHne FO-07
2: HomuHanbHaga yactota asuratens F2-04
HUs/3amenneHns

* YcTaHoBuTte BpeMs yckopeHus B FO-16, cek
* YctaHoBuTte Bpems 3ameaneHns B FO-17, cek
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Dencreue ‘ OnucaHue

I'Iepep, BKIMOYEHNEM aBTOHaCTpOﬁKM ABuratesnb OOIMKeH ObiTb HENOOABUKEH.

» ABTOHacTpovika 6e3 BpalleHusa F2-37 = 1

ABTOHACTPOWKY C HEMOABWMXHbLIM POTOPOM CregyeT UCnonb3oBaTh, €CNN K ABUra-
Teno NOAKIMoYEeHa Harpyska 1 ee HEBO3MOXXHO OTCOEaNHUTD.

» ABTOHacTpoWiKa ¢ BpalleHnem F2-37 = 2

ABTOHACTPOWKY C BpaLLeHMEM MOXHO MCMOSNb30BaTh TONbKO Ha ABuratesie 6e3
Harpysku. Npu aBTOHACTpoOWMKe C BpaLLeHNEM Pa3roHSEeTCs B NPSIMOM Harnpasne-
A o HUWM O CKOPOCTU 2/3 OT HOMUHASTBLHOWN.

BTOHACTpOWKa
Bpems pasroHa 1 TOpMOXEHWSI B NepuoL aBTOHACTPOWKM 3aaeTca napameT-
pamu F2-35 n F2-36 cooTBETCTBEHHO.

Kak BbINONMHUTL aBTOHACTPOWKY:

YctaHosute F2-37 = 1 ang aBTOHACTPOWKM C BpaLleHeM unm 2 st aBToHa-
cTponkun 6e3 BpaweHus. Npuneog otobpasmT "TUNE" Ha nynbTe. MNoganTe Ko-
MaHZy Ha NycK 1 JOXANTECH OKOHYaHWUSI aBTOHACTPOMKW.

OTknro4mTe curHan nycka.

PaboTa MpuBoa roToB K paboTte

3.4.3 BekTtopHoe ynpaBrieHue ¢ gat4mkom ckopoctu FVC

HencTtBUe ‘ OnucaHue

 CvrHan BKIMOYEHMS NPMBOAA He noaaH

MpoBepbTe
 CurHan paboTbl He nogaH

nepepn BKOYEHNEM

MTAHUS * [1Buratens NoaKo4eH
» OBMOTKM ABUraTens coeanHeHbl B He0bxoanumyto cxemy (3Be3aa/TpeyronbHuK)
* [puBoL OTOBPaXKaeT 3aaHNe YacToTbl

Bkrnitounte prBoA P A

Ecnu npuBoa oTkntodaeTcsa nnm otobpakaeT owmnbky "Err", Torga obpatutech B

nuTaHue npmeoga
pasgen [uasHocmuka

YcTtaHosuTe pexnm paboTbl B A4-02:
0: Tshkenbin pexxum
1. HopmarnbHbIv pexxum

HacTtponka pexuma
paboThl

HacTpolika pexunma |YcraHoBute pexunm paboTtbl B F2-00:
ynpasneHus 1: BekTOpHOE C AaT4YMKOM CKOPOCTU

B cooTBeTCTBMM C LUMNBbOUKOM ABUraTensi yCTaHOBUTE CrieaytoLme napameTpbi:
* HommHanbHasa mowwHocTb F02-01, kBT

Beegute * HomnHaneHoe HanpsxeHne F02-02, kBT

HOMWHanbHbIE * HomunHanbHbi Tok FO2-03, A

JaHHble geuratensa |* HomuHanbHasa yactota F02-04, 'y,

* HomuHanbHas ckopocTb BpaweHusa F02-05, 06/muH

» Konnyecteo nontocoB F02-06

B pa3sbem N2 yctaHOBMTE COOTBETCTBYHOLLYIO NNaTy 3HKOoAEpa 1 BBeauTe
Beegute gaHHble | Tun aHkogepa F2-26(0: MHkpemeHTanbHbii ABZ)

3HKOoAepa * Kon-Bo meTok Ha o6opoT F2-27 (1024)

* Bpems TanimayTa onga onpegenenns obpbeisa F2-34
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Dencreue

BBegute makcu-
MarbHYI0 4acToTy

Koabl oumbok

OnucaHue

Beegute makcumansHyto (FO-09, FO-10) n MyHumanbHyto (FO-11) yactoTy nHeep-
TOpa B repuax

C nomoLubto napameTtpa FO-00 ycTaHOBUTE MCTOYHMK KOMaHZ, yripaBreHns:

MCTOYHMKA 3aaHnA
4acCTOThbl

E(?TCJEI_?:;: KOMaH 0: KHonoyHast naHenb (LED Y/M He ropwur)

nDABNEHUS A 1: Knemmbl ynpasnenus (LED Y/M ropur)

ynp 2: KommyHukaumoHHbIn nHtepdpenc (LED Y/M muraet)

HacTpoiika C nomoLubto napameTtpa FO-01 yctaHoBUTE TpebyeMbl UICTOYHUK 3afaHns Ya-

CTOTbl BpaLLEHMS.
* FO-02 OcHoBHOE 3apaHne YacToTbl
» FO-04 BcnomoraTtenbHoe 3agaHune YacToTbl

HacTtpowka
BENNYMHbI YCKOpe-
Hus/3amenneHns

* BbibepuTe OrnopHyto 4YacToTy A58 TeMMNoB yckopeHus/3ameanerms FO-15
0: MakcumanbHas Yactota A0-00 (Mo ymonyaHuio)
1: Undpposoe 3agaHne FO-07
2: HomunHanbHas yactoTa asuratens F2-04

* YcTaHoBuTe Bpemst yckopeHusi B FO-16, cek

* YctaHoBuTe Bpems 3ameanienns B FO-17, cek

ABTOHacCTponka

I'Iepe,u, BKIMOYEHNEM aBTOHaCTDOI‘/'IKI/I ABvraTenb OOMMKeH ObiTb HENOABMKEH.

» ABTOHacTpowika 6e3 BpalueHua F2-37 = 1

ABTOHACTPOWKY C HEMOABWMXXHbLIM POTOPOM CrieayeT UCnonb30BaTh, ECNN K ABUra-
Teno NOAKIoYEHa Harpyska 1 ee HEBO3MOXXHO OTCOENHUTD.

» ABTOHacTpouKa ¢ BpalleHnem F2-37 =2

ABTOHACTPOWKY C BpaLLEeHMEM MOXHO MCMONb30BaThb TONbKO Ha ABuratesne 6e3
Harpy3ku. Npu aBTOHACTPOWKE C BpaLLEHNEM Pa3roHSETCS B NPSIMOM Hanpasne-
HUKM OO CKOPOCTK 2/3 OT HOMUHANBHOMN.

Bpems pasroHa 1 TOpMOXeHWs1 B NepMOL aBTOHACTPONKM 3a4aeTcs napameT-
pamn F2-35 n F2-36 cooTBETCTBEHHO.

Kak BbINONMHUTL aBTOHACTPOWKY:

YcraHosute F2-37 = 1 ana aBTOHaCTPOWKK C BpaLleHNeM nnm 2 ans aBToHa-
cTpownkun 6e3 BpaweHus. Npneog otobpasmT "TUNE" Ha nynbTe. MNoganTte Ko-
MaHZy Ha NycK 1 JOXONTECH OKOHYaHWSI aBTOHACTPOMKN.

OTkntounTe curHan nycka.

PaboTa

MpuBoAa roTtoB Kk paboTe

B kauyecTBe OMOPHOM 4acTOTbl AN OrpaHUYEHUst MakcumarbHOW/ MUHK-
MarnbHOW BbIXOAHOW 4YacTOTbl, 3a4aHNA YacTOTbl, BPEMEHU YCKOPEHUS/3a-
MeasfeHnsa ucnonb3yeTca BenudnHa makcmmanobHon yactotbl A0-00. Tlo
YMOJST4aHUIO 3Ta BennyunHa coctasngaet 50 .

B mexaHuamax ¢ 60nbWNMM MOMEHTOM MHEPLMN NS NOSTHON OCTAaHOBKM 3a OTBEAEH-
HOoe BpeMs HeO6X0OMMO UCMONb30BaTb TOPMO3HOM PE3NCTOP M BOK TOPMOXKEHUS
PDBU (ecnu npuBog He MMeET BCTPOeHHoro). Ecnu Heobxoamm camoBbiber nocne
CHATUS KOMaHAbl Ha NyckK, yctaHoBuTe napameTp F1-05 = 1. Bpems npoBegeHna aB-
TOHACTPOMKN MOXET 4OXOAUTb 40 HECKONbKNUX MUHYT.
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4 Kogbl oINOOK

[Mpy BO3HMKHOBEHMN OLLINGBKM NpeobpasoBaTtesib YacTOTbl OCTaHaBNMBaeT paboTy NH-
BepTopa, a ABuUratenb oCTaHaBNnMBaeTCA CaMoBbLIOEromM, ecnu He NpUMeHseTca Mac-
KnpoBaHue ownbok napametpamn F9-20...F9-22.

Tabnuua 4-1 Cnncok ownboK 1 NyTN NX YCTPaHeHUs

Nupu-
A Ha3BaHue owmnbKu OnucaHue oWnoKU
Kauus
Erol 3awuTa MY ot MrHoBeHHOEe 3Ha4yeHue BbIXo4HOro Toka 14 Bbilwe ypoBHS

KOPOTKOro 3amMblkaHus | 2,5*BbIxoaHOM HOMUHANbHbIA TOK

3awuTa MY ot
Err02 |kopoTKOro 3ambikaHus
npv pasroHe

3awwuTta MY ot
Err03 |KOpOTKOro 3ambikaHUs
npv TOPMOXXEHUN

3awwuTta MY ot
KOPOTKOro 3aMblKkaHus

MrHoBeHHOEe 3Ha4yeHue BbIXo4HOro Toka 14 Bbille ypoBHS
2,5*BbIX0AHOM HOMWHArbHbIA TOK NPU pasroHe

MrHoBeHHOe 3HayeHue BbIXOAQHOro Toka N4 Bbille ypoBHA
2,5*BbIXx0AHON HOMUHASBbHBIN TOK NPY TOPMOXEHUM

MrHoBeHHOE 3Ha4eHue BbIxogHoro Toka N4 Bblwe YPOBHA

Err04 2,5*BbIXx0OAHON HOMUHAsbHbLIN TOK NPy paboTe Ha NOCTOAHHOM

npu padoTe Ha
g CKOPOCTH

NOCTOSIHHOW CKOPOCTU

Err08 [MepeHanpsxkeHne [MepeHanpsikeHne B 3BeHe NOCTOAHHOIO TOKa Mpu YCKOPEHUN
npwn yCKOpeHuu (400-810 B DC, 200-420 B DC)

Er09 [MepeHanpsxkeHne [NepeHanpsikeHne B 3BeHe NOCTOAHHOIO TOKa Mpy TOPMOXEHUN
npv 3ameaneHnm (400-810 B DC, 200-420 B DC)

MNepeHanpsixeHne
Errl0 |npn paboTe Ha
NOCTOSAHHOW CKOPOCTU

MNepeHanpspkeHne B 3BeHE MNOCTOSHHOIO TOKa Npu paboTe Ha nocTo-
sIHHOW ckopocTu (400-810 B DC, 200-420 B DC)

Errll lMoHuxeHHoe [MoHWXeHHOe HanpsXXeHne B 3BEHe NOCTOSIHHOIo ToKa
HanpskeHne (400-350 B DC, 200-170 B DC)
OTcyTCcTBUE HaNpsXKeHUst Ha 0aHOM 13 BXxoaHbIX a3 R, S, T.
dyHKUMA aKTUBHA NpY yCTaHOBKe napameTtpa F9-14 = 1.
Ecnun napameTp F9-20 He nmeeT mackupoBaHusa owmnbkm (0 ),
npeobpasoBaTesib YacToTbl OCTAHOBUTCSA CaMOBbIGErOM MO OLLnbKe
Errl2.
Errl2 |[MoTepsa nutatowen Ecnu napameTp F9-20 nmeet mackmpoBaHme owmbkmn (1~ ),
ALA12 |dpasbl npeobpasoBaTesib YacTOTbl OCTAHOBUTCS B COOTBETCTBMM C Bbl-
©paHHbIM cnocoboMm OCTaHOBKM, BblaacT npeaynpexaeHne ALA12,
1 nocne NosiIHOM OCTaHOBKM BblAacT owmnbky Err12.
Ecnu napameTp F9-20 nmeet mackmpoBaHme owmbkmn (2 ),
npeobpasoBaTernb YacToThbl BblaacTt npeaynpexaeHne ALA12 n
NPOAOIKMT paboTy.
O6pbIB BbIXOAHOW dhasbl.
OyHKUMA akTUBHa Npu ycTaHoBke napameTpa F9-15 = 1 npu BbIXoa-
Errl3 |O6pbIB BbIXOOHON Hom YacToTe >0,8 'L,
ALA13 | ¢asbl Ecnn napametp F9-20 He umeeT macknposaHms owmbkmn (0 ),
npeobpasoBaTesb YacTOTbl OCTAHOBUTCSA CaMOBbIGEroM no oLnbke
Errl3.
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Ecnn napametp F9-20 nmeet mackmpoBaHue owmbkm (1 ),
npeobpasoBaTernb YacTOTbl OCTAHOBUTCHA B COOTBETCTBUM C Bbl-
OpaHHbIM cnocoboM OCTaHOBKM, BbldacT npeaynpexaeHne ALA13,
1 nocrne NosIHOM OCTaHOBKM BblaacT owmnbky Err13.

Ecnu napameTp F9-20 nmeet mackmpoBaHue owmbkun (2 ),

npeobpasoBaTesib YacToThbl BblAACT NpeaynpexaeHue ALA13 1
NPOAOIKUT paboTy.

Errl4 |Meperpyska npuesoaa |BbixoaHow Tok NpuBoAa ArMTENBHO NPEBLILLAET 3a4aHHbIE NPeaenbl

BbixogHom TOk MHBEpPTOpPa ANUTENBHO NPEBLILLAET BbIOPaHHYH KpK-
BYIO neperpy3oyHon cnocobHoctu (F9-01).

Ecnu napameTp F9-20 He nmeeT mackupoBaHusa owmbkm (_ 0),
npeobpasoBaTerb YacTOTbl OCTAHOBUTCH CaMOBbIGErom ro owwmnbke
Errl5.

Errl5 Ecnu napameTp F9-20 nmeet mackmpoBaHue owmbkun (1),

ALALS Meperpy3ka opuratens

npeobpasoBaTesib YacTOTbl OCTAHOBUTCS B COOTBETCTBUM C Bbl-
OpaHHbIM cnocoboM OCTaHOBKM, BblgacT npeaynpexaeHne ALA15,
1 nocrne rnosiIHoM OCTaHOBKM BblAacT owmnobky Err15.

Ecnu napameTtp F9-20 nmeet mackmpoBaHue owmbkun (__ 2),
npeobpasoBatesib YacToThbl BbldacTt npegynpexaeHne ALA15 n

NPOAOIKUT paboTy.

B HeakTMBHOM COCTOSIHUM MHBEPTOpA CUCTEMa yrnpaBfieHnst obHa-
HeuncnpaBHoCTb
Errl6 py>Xuna cMeLleHne curHana Jat4nkoB TOKa, YCTAaHOBIIEHHbIX Ha
JaT4YMKOB TOKa
BbIXOAHbIX dpa3ax MY

TemnepaTtypa nHeeptopa (U1-46) npeBbilLaeT npeaesnbHble 3Ha-
YeHuns ans gaHHOW moaenu

O6HapyxeHa noTeps Harpy3ku an. asuratensa (F9-33 = 1).
Owwubka Bo3HMKaeT npu yactoTte 6onee 5% OT HOMUHANLHOW, Bbl-
XOHOM TOKe MeHee 5% OT HOMUHANbLHOTO U ANINTENBLHOCTU
bonbLue, YeM ykasaHo B napameTpe F9-35.

Errl7 |MNeperpes npmnBoaa

Ecnu napametp F9-20 He nmeeT mackuposaHusa owmbkm (0 ),
npeobpasoBaTesib YacTOTbl OCTAHOBUTCS CaMOBLIGErOM MO OLLMOKe
Errl8 |3awuTa ot Errl8.
ALA18 | noHwkKeHHOM Harpy3kn |Ecnu napametp F9-20 umeet mackmpoBaHme owmnbkm (1),

npeobpasoBaTerb YacTOTbl OCTAHOBUTCHA B COOTBETCTBUM C Bbl-
O©paHHbIM cnocobom OCTaHOBKM, BblaacT npeaynpexaeHne ALA18,
1 nocne NosiIHOM OCTaHOBKM BblaacT owmnbky Err18.

Ecnu napameTp F9-20 nmeet mackmpoBaHme owmbkun (2 ),
npeobpasoBatesnb YacToThbl BblaacT npeaynpexaeHne ALA18 u
NPOAOIKUT paboTy.

OGHapyXeHO HeCOOTBETCTBME CKOPOCTU BpaLLEHMS 3. ABUraTens u
3aaHHOW CKOpOCTU. BennumHa HecoOTBETCTBUSA NPeBbILLAET 3Have-
o Hne AO-00*F9-26, a ee NpoaoIMKUTENBHOCTb DOMbLLE BPEMEHW, YKa-
Errlg | - \OHEHNE OT 3aHHoOro B napametpe F9-27.

ALA1Q | 33AaHHON CkopocTy Ecnn napametp F9-21 He umeeT macknposaHus owmbkn (__0_ ),
BpaLLeHIs npeobpasoBaTesib YacTOTbl OCTAHOBUTCSA CaMOBbLIGErOM No oLLnbke
Errl9.

Ecnn napametp F9-21 nmeet mackmpoBaHue owmbkm (_ 1 ),
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npeobpasoBaTerb YacTOTbl OCTAHOBUTCS B COOTBETCTBUM C Bbl-
OGpaHHbIM CNOCOBOM OCTaHOBKW, BbldacT npegynpexaeHne ALA19,
1 nocrne rnosiHoM OCTaHOBKM BblaacT owmnbky Err19.

Ecnn napametp F9-21 nmeet mackmpoBaHue owmbkm (_ 2 ),
npeobpasoBatesib YacToThbl BbldacTt npegynpexaeHne ALA19 n
NpogomKNT paborTy.

Mpn nogaye NuTaHns Ha an. ABUraTesb BbINOMHAETCS KpaTKoBpe-
MeHHasi nogava HanpshkeHus Ha dasdy U ansa onpeneneHus Ko-
POTKOro 3aMblkaHUs Ha 3eMnio. Ecnv BbiNonHsAeTCca ogHO U3 cne-
AyroLwunx ycriosun, dopmmupyeTcs omnbka:

KopoTtkoe 1. HanpsibkeHne Ha WwnHe NOCTOSIHHOro ToKa yBenuyneaetcs 60-
3aMblKaHWe Ha 3eMrnto |fee 4yeM Ha 65 B;
2. CpabaTtbiBaeT nporpamMmMHas 3alumta oT KOPOTKOro 3amMblKaHWUSA
3. BbixogHom Tok 6onee yem Ha 20% npeBbilaeT HOMUHANbHbIN
TOK ABuratens,
4. CpabaTbiBaeT annapaTHas 3awmTa oT KOPOTKOro 3aMblKaHUS.

Owwnbka opmmpyeTcs Npun aKTMBaLmMm 0gHOIrO U3 AUCKPETHbLIX BXO-

pos (DIx = 11/27).

Ecnu napameTp F9-21 He nmeeT mackuposaHusa owmbkm (0 ),

npeobpasoBaTesib YacTOTbl OCTAHOBUTCS CaMOBbLIGErOM NO OLLnbKe

Err21.

Err21 Ecnu napameTp F9-21 nmeet mackmpoBaHue owmbkun (1),
BHelwHAs owmbka

ALA21 npeobpasoBaTesib YacTOTbl OCTAHOBUTCS B COOTBETCTBMM C Bbl-

OpaHHbIM cnocoboM OCTaHOBKM, BblgacT npeaynpexaeHne ALA21,

1 nocne NosIHOM OCTaHOBKM BblAacT owmnbky Err21.

Ecnu napametp F9-21 nmeet mackmpoBaHue owmbkun (2 ),

npeobpasoBaTesib YacToThbl BblAACT NpeaynpexaeHue ALA21 1

NPOAOIKNT paboTy.

MrHoBeHHOe 3Ha4yeHne Toka Ha O4HOW U3 BbIXOLHbIX ¢ba3 npeBbl-

LaeT MakcMmanbHoe 3HadeHue (2*1,41*HoMmHanbHbIn Tok MY) B

TeveHune 500 mc.

[aHHY0 PYHKUNIO MOXHO OTKITIOYNTL C MOMOLLLIO NapameTpa

F9-03 = 0.

TanmayT coobLLeHMI No nocreaoBaTensHOMY NOPTY NPEBbLILLAET

BENUYMHY, YKasaHHyto B napameTtpe FD-04.

Err20

BbicTpoaoencTBytoLLee
orpaHuyeHmne Toka

Err22

Ecnu napameTp F9-21 He nmeeT mackupoBaHusa owmnbkm (_0),
npeobpasoBaTesib YacTOTbl OCTAHOBUTCSA CaMOBbIGErOM MO OLLINbKe
Err23.
Err23 |Owunbka Ecnu napameTp F9-21 nmeet mackmpoBaHue owmbkm (1),
ALA23 | KOMMYHUKaLNUK npeobpasoBaTesib YacTOTbl OCTAHOBUTCS B COOTBETCTBMM C Bbl-

©paHHbIM cnocoboM OCTaHOBKM, BblaacT npeaynpexaeHne ALA23,
1 Nocne NosIHOM OCTaHOBKM BblAacT owmnbky Err23.

Ecnu napameTp F9-21 nmeet mackmpoBaHue owmbkun (_ 2),
npeobpasoBaTernb YacToThbl BblAACT NpeaynpexaeHne ALA23 n
NPOAOIKMT paboTy.

PaspbiB coegnHeHnus |[pu paboTte ¢ doyHKkunn Beaywmin-Begombii obHapyxeHa noteps

Err24 ~ _
Benoywmn-Begomeln | CBA3M B TeYeHUE BpeMeEHW, YkasaHHoOro B napameTtpe A1-08
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Owwbka yteHus/3anmcu mukpocxembl EEPROM namsaTw.

Ecnn napametp F9-20 He umeeT macknpoBaHus owmbkm (0 ),
npeobpasoBaTesib YacTOTbl OCTAHOBUTCSA cCaMOBbIGEroM No oLunbke
Err25.

Ecnu napameTp F9-20 nmeet mackmpoBaHue owmbkmn (1_ ),

Err25 |Owunbka YteHuda

n 606 a30oBaTes1b YaCTOTbl OCTAHOBUTCA B COOTBEeTCTBUA C Bbl-
ALA25 | EEPROM peoop

OpaHHbIM CcNocoBoM OCTaHOBKM, BblAacT npegynpexaeHne ALA25,
1 nocre NosIHOM OCTaHOBKM BblAacT owmnbKy Err25.

Ecnu napameTp F9-20 nmeet mackmpoBaHue owmbkun (2 ),
npeobpasoBatesib YacToThbl BbldacT npegynpexaeHne ALA25 n
NPOAOIHKUT paboTy.

Ecnu nctouHmkom 3agaHus 4acToTbl BbICTynaeT BCTpoeHHbIn MIAL-
perynsitop, a ero curHan obpaTHOM CBA3N MeEHbLLE, YeM 3HaYeHue,
ykasaHHoe B napameTpe FA-16, B Te4eHne BpeMeHN, yka3aHHOro B
FA-17, Bbi3biBaeTcH oLunobKa.

Ecnu napameTp F9-22 He nmeeT mackupoBaHus owmbkm (_0),
npeobpasoBaTerb YacTOTbl OCTAHOBUTCH CaMOBbIOGErom rno owwmbke
Err26 |O6pbIiB 06paTHOM Err26.
ALA26 |cBaan PID perynatopa |Ecnv napameTp F9-22 umeet macknpoBaHue owmnbkm (1),

npeobpasoBaTerib YacToTbl OCTAHOBUTCS B COOTBETCTBUM C Bbl-
OpaHHbIM cnocoboM OCTaHOBKM, BblgacT npeaynpexaeHne ALA26,
1 nocrne NosIHOM OCTaHOBKM BblAacT ownbKy Err26.

Ecnu napameTp F9-22 nmeet mackmpoBaHue owmbkun (__ 2),
npeobpasoBaTesnib YacToThbl BbldacTt npeaynpexaeHne ALA26 v
NpPOoAOIIKMT paboTy.

lMpeBblweHne
HapaboTKu

Err28 |Ownbka nutaHms Peseps

lMepekntoyeHne Ha Ecnun B npouecce paboTtbl asuratens M1 BbINONHUTL Nepekrnoye-
Err29 |pBuratens M2 B HWe Ha asuratenb M2, npuBog NPOAOCIMKUT paboTaTb C HAacTpon-
npouecce paboThl kamu gsuratens M2 v BblgacTt oLnbKy

3HauyeHune TekyLen HapaboTkn U1-39 6onblue BENWYMHbI, yKa3aH-

How B napameTpe F8-31.

Ecnun napametp F9-22 He nmeeT mackupoBaHusa owmnbkm (0 ),

npeobpasoBaTesib YacToTbl OCTAHOBUTCSA CaMOBbIGErOM No OLLnbKe
Err30.

Err30 |HapaboTka 3a Ecnu napameTp F9-22 nmeet mackmpoBaHme owmbkmn (1 ),
ALA30 | TekyLLytO ceccuto npeobpasoBaTesib YacTOTbl OCTAHOBUTCS B COOTBETCTBMM C Bbl-
©paHHbIM cnocobom OCTaHOBKM, BblaacT npeaynpexaeHne ALA30,
1 nocne NosiIHOM OCTaHOBKM BblaacT owmnbky Err30.

Ecnu napameTp F9-22 nmeet mackmpoBaHme owmbkun (2 ),

npeobpasoBaTernb YacToThbl BblAACT NpeaynpexaeHne ALA30
NPOAOIKUT paboTy.

3HauyeHne obuero BpemeHn HapaboTkm U1-43 GonbLue BENUYNHDI,
yKasaHHoM B napameTpe F8-28.

Err31 |lMpeBbiweHne Ecnu napameTp F9-22 He nmeeT mackupoBaHusa owmnbkm (0 ),
ALA31 | cymmapHou HapaboTku | ipeobpasoBaTesib YacTOTbl OCTAHOBUTCH CaMOBbIOerom no owwmbke
Err31.

Ecnn napametp F9-22 nveet mackmpoBaHue owmbkn (1_ ),
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npeobpasoBaTenb YacTOTbl OCTAHOBUTCHA B COOTBETCTBUM C Bbl-
OGpaHHbIM CNOCOBOM OCTaHOBKM, BblaacT npegynpexaeHne ALA31,
1 rocrie NosiIHOM OCTaHOBKM BblaacT owmnbky Err31.
Ecnu napameTp F9-22 nmeet mackmpoBaHue owmbkun (2 ),
npeobpasoBatesib YacToThbl BbldacTt npegynpexaeHne ALA31 un
NPOAOIKUT paboTy.

Err32

Owwmbka
aBTOHACTPOWNKM

HekoppekTHble pe3ynbTaThl
aBTOHACTPOWKMN

Err33

MpeBblweHne
CKOPOCTM 311.
asuratens

TekyLas YyacToTa BpalleHus asurartens donbLue, Yem npegensHoe
3HaveHne A0-00*F9-28, a AnNUTENbHOCTb NPEBbLILLAET 3HAYEHNS,
yKkasaHHble B napameTpe F9-29

Err36

Ownbka aHkoaepa

CurHan c QHKOAEepa HeE COOTBETCTBYET HaCTpOIZKaM 9HKOOepa
rpynnbl F2, unn nocTtynaet C OonbLWNMM OTKITOHEHUSIMUA

Err38

Meperpes an.
apuratens

PacueTHasa BennunHa HarpeBa an. agsuratens U1-45 Bbllwe 3Hadve-
HWUs1 JONYCTUMOrO Harpesa, 3agaBaemoro B napametpe F9-31

Errd9
ALA49

MNonb3oBaTenbckas
oLwmbka 1

AKTMBaLMs NOMb30BaTENbCKOW OLIMOKM 1 C MOMOLLBIO ANCKPETHOMO
Bxoaa DIx = 51.

Ecnu napameTp F9-21 He nmeeT mackuposaHusa owmbkm (0 ),
npeobpasoBaTterb YacTOTbl OCTAHOBUTCHA CaMOBLIOEroM Mo oLumnbke
Err49.

Ecnu napameTp F9-21 nmeet mackmpoBaHue owmbkmn (1 ),
npeobpasoBaTesib YacTOTbl OCTAHOBUTCS B COOTBETCTBMM C Bbl-
OpaHHbIM cNocoB0oM OCTaHOBKM, BblgacT npeaynpexaeHne ALA49,
W Nocne NnosiIHOM OCTaHOBKM BbiAacT ownbKy Err49.

Ecnu napameTp F9-21 nmeet mackmpoBaHue owmbkn (2 ),
npeobpasoBatesnb YacToThbl BblaacTt npeaynpexaeHne ALA49 un
NpPOAOIIKMT paboTy.

Err50
ALA50

Nonb3oBaTensckas
oLumobkKa 2

AKTMBaLMS NONb30BATENBLCKOM OLUMOKM 2 C NMOMOLLIBIO AUCKPETHOIrO
Bxoaa DIx = 52.

Ecnu napameTp F9-21 He umeeT mackupoBaHus owmnbkm (0 ),
npeobpasoBaTesib YacTOTbl OCTAHOBUTCSA CaMOBbLIGErOM MO OLLNBKe
Err50.

Ecnu napameTp F9-21 nmeet mackmpoBaHue owmbkm (1 ),
npeobpasoBaTerb YacTOTbl OCTAHOBUTCHA B COOTBETCTBUM C Bbl-
©paHHbIM cnocobom OCTaHOBKM, BblaacT npeaynpexaeHne ALAS0,
1 Nocne NnosiIHoOM OCTaHOBKM BblaacT owmnbky Err50.

Ecnu napameTp F9-21 nmeet mackmpoBaHue owmbkun (2. ),
npeobpasoBatesnb YacToThbl Bblaact npeaynpexaeHne ALAS0 v
NPOAOIKUT paboTy.

Tabnuua 4-2 YpoBHU HanpsikeHnss cpabaTtbiBaHUS 3almT

HanpsxeHue
H MoHuxeHHOe C6poc owmnbku MoBblIwWeHHOe
anpsixeHuve BKITHOYEHUSA
HanpsxeHue, B NOHMXEHHOro HanpsxeHue, B
nutaHusa, B TOPMO3HOrro
Errll HanpsbkeHus, B Err8-10
TpaH3ucTopa, B
220 170 186 360 420
380 350 370 690 810
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