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[IpeobpaszoBatenu yacToTel SLI-M sBISIOTCS pa3BUTHEM XOpOLIO ceOs 3apeKOMEHIOBABIICH cepun
SL9. CrabuibHble adrOpUTMBI YIPaBiIeHUS O00ECTIEYHBAIOT YIIyUIICHHBIE XapaTKEPUCTHKH B YaCTH
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M MHOTHE [pyrue YyIy4llIeHHs IO3BOJSIOT YIOBJIETBOPUT MOTPEOHOCTH CaMbIX TpeOOBATENBHBIX

KIIMCHTOB B PA3JIMYHBIX OTPACIIIX.

Jo pacnakoBKH, NoKaTyiicTa, MPoBepbTe ciaeaylollee:

e CootBercTBre 0003HAUYCHHS TOBapa Ha ITUKEeTKe Bamemy 3aka3y. Hanmune B kopoOke 4aCTOTHOTO
npeoOpazoBaTessl, HHCTPYKIIHH.
e OTtcyTcTBHE BHIUMBIX WOBPEXICHHHA B TMpolecce TpaHcmopTupoBku. [lpu oOHapyxkeHHH

MOBPEXKICHUH, HEMEIUICHHO CBSKUTECH C MECTHBIM JTUCTPHOBIOTOPOM.

IlepBoe ucnoab30BaHuE

Ecnu Brl panee He UCTIONB30BaK 3TOT MPOAYKT, A0 Hadaa IKCIUTyaTallud HE0OX0INMO BHIMATEIHHO
03HAKOMHTBHCSI ¢ HACTOSIIECH HHCTPYKIHEH. [Ipn BOSHUKHOBEHHH COMHEHUI OTHOCUTEITHHO (DYHKITHIA
peoOpazoBaTelis, MOXKAIYHCTa, CBSDKATECH CO CITYKOO0H TOICPKKH. B crily BHECEHHS TTOCTOSTHHBIX

YIIy4IIEHUH B IPOAYKT, HACTOSIINN TOKYMEHT MOXKET OOHOBIATHCS 03 YBEAOMIICHHUH.

IIpeobpazoBarenu cepun SL9-M COOTBETCTBYIOT TPEOOBAHHSM CIICTYIOIITINX MEXTYHAPOIHBIX
CTaHIApPTOB:
e JEC/EN61800-5-1: 2003 TpebGoBanus k 6€30MaCHOCTH CUCTEM PETYIUPYEMBIX IEKTPOIPUBOJIOB;
e JEC/EN61800-3: 2004 Cuctem peryjiaupyeMbix 3JeKTporpuBoaoB. YacTe 3: DieKTpoMarHuTHas
COBMECTUMOCTb. TpeOOBaHMS 1 METO/IBI HCIILITAHUH.
e TP TC 004/2011 "O 6e30nmacHOCTH HU3KOBOJIBTHOTO 000pyA0OBaHUs";
e TP TC 020/2011 "DnexrpoMarHuTHasi COBMECTUMOCTb TEXHUYECKUX CPEACTB".
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1. TpeboBaHus 0€30MaCHOCTH

B nacTosmien HWHCTPYKIOHHU UCIIOJIB3YIOTCA CICAYIOINNE 3HAYKU B 3aBUCUMOCTHU OT CTCIICHU OITACHOCTU!

& O3Hayaer, 9To HECOOTIOCHIE TPEOOBAHMI MOXKET BBI3BATH BPE 30POBBIO MITH JaXKe
Omnacrocts ~“MCEPTD-

& O3Havaet, 4To HecOOII0ICHNE TPEOOBAHUH MOXKET BBI3BATh BPE/l 370POBBIO HITH
Bunmanpe ~MYUICCTBY.

BuumarensHO MPOYTUTEC HACTOAIICC PYKOBOACTBO. yCTaHOBKa, IMpOBCPKa 1 06CJ'Iy>KI/IBaHI/I€ an6opa
MOT'YT BBIIIOJIHATECSA B COOTBETCTBUU C Tpe6OBaHI/IHMI/I HACTOSIIEH TJ1aBbI. HpOPI?»BOI[I/ITeJIB HC HCCCT
OTBETCTBCHHOCTH 34 JIF00OMH BpCnA, BO3HMKIIIUH 110 MPUYINHC HCBBIIIOJIHCHUA YKA3aHHBIX Tpe60BaHHﬁ.

1.1 Uadopmaius o 6€301MacHOCTH

1.1.1 {o ycTaHOBKH

ﬁOHaCHOCTL

® He ucnonb3yiite mpubop B cilydae e€ro MOBPEXACHUS WU OTCYTCTBHUS €0 COCTaBHBIX YacTew.
Hecobnronenne TpeGoBaHMsI MOXKET HAHECTH BPEl 37I0POBBIO.

® licrnonp3yliTe MpUOOPHI € KiTacCcoM M30JISIIUY He Hike B. HecoOmonenne TpeOboBaHNs MOXKET HAHECTH
Bpe/] 3[0POBBIO.

1.1.2 B npouecce ycTaHOBKH

ﬁOHaCHOCTB

® VYCcTaHOBKa WHBEPTOpA IOJDKHA BBITIONHATHCSA Ha HETOPIOYYIO IMOBEPXHOCTH, TAKYIO KaK METajll, U
B/l OT JIErKO BOCIUIAMEHSeMbIX MarepuajioB. HecoOmiomenne TpeOOBaHUS MOXET MPHBECTH K
noXxapy.

Buaumanue

® [Ipu ycTaHOBKE HECKOJBKHX INpeoOpa3oBarelicii B OMHOW 000J0YKe 00eCredbTe YCIOBHUS IS MX
HOPMAJIBHOTO OXJIaXICHHS.

® He Opocaiite W He OCTaBlsiiTe BHYTPU WHBEPTOpPa METAUIMYCCKUE NpenaMeThl. HeBbImomHeHHe
TpeOOBaHMsI MOKET BEIBECTH HHBEPTOP U3 CTPOSL.

1.1.3 Hoakarouenue

&OHaCHOCTB

® [logkiaroueHHe JODKHO BBIMONHATHCS KBAIH(UIMPOBAHHBIM IEPCOHAIOM B COOTBETCTBUH C
TpeOOBaHUSIMH, W3JIOKECHHBIMH B HACTOAIIEH WHCTpYKnuu. HecoOmromeHue TpeOOBaHUS MOXKET
TIPUBECTHU K HETPEICKa3yeMbIM MOCIEICTBHSIM.

® Jlns 3amuThl MCTOYHMKA DHEPrUM JIOJDKEH [PUMEHSTHCS aBTOMATUYECKUN  BBIKIIOYATEIh
COOTBETCTBYIOIIETO HOMUHANA. HeBbInonHeHne TpeOOBaHMUS MOKET IIPUBECTH K TIOXKApYy.

® [lepen BhIMOIHEHHEM pabOT C MPOBOJAMH yOEIUTECh, UYTO OHM HE HAXOMATCS IOJl HAIMPSDKCHHEM.
Hespinonuenue TpeOOBaHUS MOKET TIPUBECTH K MOPAKECHHUIO DIICKTPUYCCKUM TOKOM.

® [IpecobpasoBareNb 4aCTOTHI JOJDKEH OBITh 3a3eMJICH B COOTBETCTBUH ¢ TpeOoBaHUAMHU. HeBbImomHeHHe
TpeOOBaHMSI MOXKET MPUBECTH K TIOPAKEHHIO STIEKTPHIESCKHM TOKOM.

Buumanue

® Hukorja He MOIKITIOYaHTEe UCTOYHUK JIEKTPOIHEPTHUH K BBIXOJHBIM KileMMaM mpeobpa3zosarens (U,
V, W). Hecobmonenue TpeGOBaHHS MOXKET BEIBECTH IMTPUOOP U3 CTPOSL.

® VYbenuTech, YTO BCE IOKIIOYAEMBIE KaOETH COOTBETCTBYIOT TPEOOBAHUSM AIICKTPOMATrHUTHON
COBMECTUMOCTH. VIcronb3yiiTe MpoBo/ia COOTBETCTBYIOIIEro cedeHus. HecoOmonenue tpeboBaHus
MOXKET MPUBECTH K HECUACTHOMY CJIyYalo.

® Hukorga He NOAKIIOYAWTE TOPMO3HOM PE3UCTOP MEXIY KIeMMaMH IIMHBI OCTOSHHOTO Toka (P+) u
(P-). Hecobmnronenue TpeGoBaHUSI MOXKET IPUBECTH K MTOXKAPY.

1.1.4 Jlo moxaum nmuTanus

&OHaCHOCTB

® [IpoBepsTe BHINIOIHEHHE CIAEAYIOUIUX YCIOBUM:
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Hamnpsoxenue nuTaroIei ceTn COOTBETCTBYET HOMHUHAILHOMY HAIPSHKEHUIO YaCTOTHOTO
npeoOpa3oBaTers.

Bxognsre kiremmsl (R, S, T) u Beixoansie kiaemmsl (U, V, W) TIpaBHIIBHO TIOIKITIOUCHEI.
Ha BBIXOJI€ OTCYTCTBYIOT KOPOTKHE 3aMBbIKAHHS MEXITY (a3aMu U Ha 3EMITIO.

BuHTHI Ha KJIeMMax 3aTSHYTHL.

HeprlimtotHEHIE YCIIOBHIA MOKET BBIBECTH HHBEPTOP M3 CTPOS.

@ /1)1 UCKITFOYCHHS TTOPAKEHHUSI TOKOM HHBEPTOP HY)KHO 3aKPbITh JI0 MOAA4YH TUTAHHUS.

ABHHMaHHe

Hukorna He BBINONHSHTE NPOBEPKY COMPOTHBICHUS W30JLIUM HMHBEPTOpa. OTa IPOBEpKa
BBIIIOJIHSIIACH Ha 3aBOJIe-M3roToBuTese. [I0BTOpHAS MPOBEPKa MOXKET BBIBECTH IPHOOP U3 CTPOSL.
[Tepudepuitnoe oOopymoBaHHE JODKHO OBITh MPAaBHILHO TIOAKIIOUEHO, COIVIACHO JIaHHOW
uHCTPYKIH. OMIHOKY B MOAKIIOUCHHH MOTYT IIPUBECTH K HECUACTHOMY CITyYaro.

1.1.5 ITocae nmoaKJI0OYEeHUS

ﬁOHaCHOCTB

He otkpriBaiiTe mpeoOpa3oBareNib YacTOTHI MOCHE MOAAYM MUTAHHS TS WCKIIIOUCHHS MOPaXKSHHUS
AIIEKTPUYECKUM TOKOM.

He npukacaiitech k HHBEpTOPY U NMEepUPEPUIHHOMY 000PYIOBAHUIO MOKPBIMH PYKAMH.

He nmorparuBaiiTech 10 KJI€EMM HMHBEpPTOpa, B TOM YHWCIE KJIEMM YMpaBICHUS, U1 UCKIIOYEHHSA
MOPAKECHUS JICKTPUICCKIM TOKOM.

He norparusaiitecs g0 knemm U, V, W mium kiiemm IBHUTaTens BO BpeMs MPOXOKACHHS YACTOTHBIM
nmpeoOpa3oBareieM aBTOMATHYECKOW MPOBEPKH  0E30MacHOCTH  BHEINHEH  BBICOKOBOJBTHOM
anekTpuueckoi rernu. HecobmromeHue TpeOOBaHNsA MOKET MPUBECTH K MOPAKESHUIO TOKOM.

mBHHMaHHe

Bynbre BHUMAaTEIBHBI IPH BPAIICHUH IBUTATEISl BO BPEMS IPOBEPKH mapameTpoB. Hecobmonenne
TpeOOBaHMS MOKET IIPUBECTH K HECYACTHOMY CITYYalo.
He w3MmenstiiTe 3aBOJICKIE HACTPOMKH peoOpa3oBareis 4acToTel. HecoOmronenue TpeOoBaHUS MOXKET
MIPUBECTH K TIOBPEXKICHUIO TIPe0Opa30BaTesIsi YaCTOTHI.

1.1.6 B npouecce padoThI

ﬁOHaCHOCTL

He mpubmmxkaiitech Kk 000pynoBaHHi0, paboTaroOImEeMy OT MpeoOpa3oBaTeliss YacTOThI C aKTUBHOU
¢byukueli apronepesamnycka. HecoOmonenue TpeOoBaHIsI MOXKET MIPUBECTH K HECYACTHOMY CIIy4alo.
He mpukacaiiTech K BEHTUISATOPAM U Pa3psAHBIM PE3UCTOPaAM JJIS MIPOBEPKH UX TEMIEPaTyphl. DTO
MOXXET IPHUBECTH K HECYACTHOMY CIIy4alo.

OOHapyxeHHE CHUTHAJa JOJDKHO BBIMONHATHCS TOJMbKO KBaTH(UIIMPOBAHHBIM [IEPCOHATIOM BO BpEMs
paboThL.

ABHI/IM&HI/IC

W36eraiite momamaHusi MOCTOPOHHUX IPEIMETOB BHYTPh WHBEPTOpPA. JTO MOXKET BBIBECTH €TO U3
CTpOSl.

He BkitouaiiTe/BhIKIIIOUAaTe MOTOP MOJAYEH/OTKIIIOYEHHEM KOHTaKTOpa Ha BBIXOIE. DTO MOXKET
BBIBECTH UHBEPTOP U3 CTPOSL.

1.1.7 O6cay:xxuBanue

AOH&CHOCTL

He pemonTHpyliTe ¥ HE 00CTYKHBaHTE HHBEPTOP P BKIFOYCHHOM IMUTAHUHU. DTO MOXKET MIPUBECTH K
MOPAXKEHUIO IEKTPUUECKUM TOKOM.

PeMOHT U 0OcCITy)KUBaHHE WHBEPTOpPA JODKHBI BEIMOIHATHCS TONBKO IOCJIE TOTO, KAK MOTACHYT
WHAMKATOPHI 3apsiyia. HeBbINoNHEeHUE yCIOBHS MOXKET HAHECTH Bpel 310POBBIO.

PemonT m oOciayxuBaHHE WMHBEPTOpPAa ODKHBI BBITOJMHATHCS TOJNBKO KBAIH(HUINPOBAHHBIM
nepcoHasioM. HeBbIlOMHEHHE YCIOBHS MOXKET HAHECTH BpEl 3A0POBBI0 WM MPHUBECTU K BBIXOLY
HWHBEPTOpa U3 CTPOSL.

1.2 O6uue Mepsl MPeI0CTOPOKHOCTH

1.2.1 U3mepeHue cONPOTUBJIEHUSI H30JISIIIUHA MOTOPA
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[Ipu nmepBoM HCHOJIB30BAaHUM MOTOpa WIM IOCNIE JUIMTEIBHOIO IPOCTOS HEOOXOAUMO H3MEPHUTh
COIIPOTHBIICHHUE €TO M30JISILIMH, YTOOBI IPEAOTBPATUTH MOBPEKICHUE HHBEPTOPa. MOTOp 1OJKEH OBITh
OTKIIIOYEH OT MWHBEpTOpa BO BpeMs NpoBedeHUs HchbiTaHuA. CONpOTHBICHUE H30JALUT
peKOMEeHIyeTCsl m3MEpSITh Ha HanpsukeHun S00B. 3HadeHue momKHO OBITH HE MeHee 5 M.

1.2.2 TenJioBas 3amuTa MOTOpa

B cayuae, ecni HOMHHaNIBHASE MOITHOCTh MOTOPa CYIIECTBEHHO MEHBILIE MOIIHOCTH Mpeodpa3oBaTes
4acTOThl, HEOOXOAMMO HACTPOMTH MapaMeTphbl 3alllUThl MOTOpa B MpeoOpa3oBaTesic YacTOTHI WIN
YCTaHOBUTbH 3NEKTPOTEIIIOBOE PEJI€ B CUIIOBOM LIETIH ABUTATEIIS.

1.2.3 Pa6ora ¢ yactoramu 0oJiee S0 I'n

[IpeobpaszoBaTens yacToThl cioco0eH BeigaBath 4acToTy 10 300I ' B BekTopHOM pesknme u 10 30000
B BOJIBT-4aCTOTHOM pexume. [Ipu pabote Ha wactotax Gonee 50 I'L] yOeautech B TOM, YTO Takue
YacTOThI IIPUEMJIEMBI sl TOJKIF0YAaeMOT0 MOTOpa.

1.2.4 Mexannyeckue BUOpauuu

Pabora gactoTHOTO IpeoOpa3oBaTesi HA HEKOTOPBIX YAaCTOTaX MOXKET BBI3BATh PE30HAHCHBIC SIBICHHS,
KOTOpblE MOKHO HWCKJIIOYUTh, NPUMEHSAS WHTEpPBAJIBl 3allpelICHHBIX YacTOT B HACTPOHMKax
npeoOpa3oBaTes.

1.2.5 HarpeB u mymMm MoTopa

[lockonbky BBIXOAHAS CHHYCOHMJA YacTOTHOTO MpeoOpazoBareisl MOMydaeTcsl METOAOM IIUPOTHO-
umysnbcHOH Monyssiunu (ILIMM) u Bimroyaer B ce0s TApMOHMKHM HA YacTOTaX, 3TO HNPUBOIUT K
OIIpEJICJICHHOMY YBEJIMYEHHUIO HarpeBa M IIyMa MOTOpa B CPAaBHEHHHM C IIUTAHUEM HaNpsIMyIO OT CETU
50 I

1.2.6 3amuTa oT nepeHaNpPsKeHHii M1 KOHAEHCATOPHI HA BbIX0/le HHBEPTOPA

Huxkoraa He ycTanaBiuBaiiTe KOHACHCATOPHI LI MOBBIMIEHUS KO3 duIenTa MOIIHOCTH U TPUOOPHI
JUId 3allUThl OT IIEpeHANpsHKEHUH Ha BBIXOZAE IpeoOpas3oBaTessl 4acTOThl, IIOCKOJBKY BBIXO[
npeoOpa3zoBaTessl NpencTaBisieT co00M MOIYJIUPOBAHHBIE HMITYJIBCHI, KOTOPhIE MOTYT IIPUBECTH K
MPEBBIICHUIO JOIYCTUMOTO TOKa Ha BBIXOJIE WM IaXKe K BBIXOAY HHBEPTOpA U3 CTPOS.

1.2.7 KonTakTop Ha BX0Je/BbIX0/le HHBEPTOPA MPeodpa3oBaTesi YACTOTHI

IIpu ycTaHoBKE KOHTAaKTOpa Ha BXOJE B IpeoOpa3oBaTesib YacTOTHI, €r0 Helb3s NPUMEHATHh IS
BKJIIOUEHUS/BBIKIIIOUEHUsT MOTOpa. [HTepBanm Mexay BKIIOYEHUSAMHM KOHTakTOpa Ha BXOJeE
npeoOpa3oBaTesi 4acTOTHl JOJDKEH OBITh HEe MeHee dvaca. YacToe NOAKIIOYEHHE/OTKIIOUCHHE
MHBEPTOPA K CETH MPUBOAMT K YMEHBLICHUIO PECypca CHIIOBBIX KOHACHCATOPOB.

[Ipu ycraHOBKE KOHTAaKTOpa Ha BBIXOJE IpeoOpa3oBaTelis 4acTOTHI 3aIpEIaeTcsi ero KOMMyTaluus B
nporiecce padoThl, T.K. 3TO MOXET IPUBECTHU K ITOJIOMKE CHJIOBBIX TPAaH3UCTOPOB.

1.2.8 IloBbIlIEHHOE HANIPSKEHHE

[IpeoOpa3oBaTenb 4YacTOTHI HEJb3s1 IOAKIOYATE K CETH C HAINpsDKEHHEM BBIIIE YKa3aHHOIO B
crienn(pUKaIuy, IOCKOJIbKY 3TO MOXKET BBIBECTH €I0 U3 CTposi. B ciryuae HeoOXoquMOCTH, IPUMEHSIHTE
MOHWKAIOMMK TpaHnchopmarop.

1.2.9 3anper Ha noaxk/I0YeHUe TPpex(pa3HbIX NPUOOPOB K ABYM (azam

Huxorna e nmogkmovaiite TpexdasHbIil BX0J HHBEPTOPA K ABYM (azaM. ITO MOKET BBIBECTH €TI0 M3
CTpOA.

1.2.10 [TopaBienue momex
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HHBepTOp COAECPKUT BCTPOCHHBIN (DUIIBTP, IMOAABISIONINKA Pe3KHe CKAYKW HampspkeHus. B Mectax ¢
HEKAaYeCTBCHHBIM MUTAHUEM, TIOXKAITYIHCTa, UCTIONb3YHTE JOTOHUTEIBHBIC (DUIIBTPHI JJIS TT0AaBICHUS
MOMEX Ha BXOJIC HHBEPTOpA.

IMpumeuanue: He noakmrouaiite GuiIbTphl HOJABICHUSA TIOMEX K BBIXOAY HHBEpTOpA.

1.2.11 3aBHMCHMOCTH MOIIIHOCTH OT BBICOTHI HA/l YDPOBHEM MOPSI

B mecTax ¢ BeIcoTO# Hag ypoBHeM Mopsi Bhiie 1000 M oxitaxaaroinas CriocOOHOCTh CHIUXKAETCS B CBSI3H
C pa3pexeHreM. ITO HEOOXOIMMO YUHUTHIBATh MPHU MOAOOpe MpeodpazoBaTens 4acToThl. [loxanyiicra,
00paTUTECh K MECTHOMY THUCTPHOBIOTOPY.

1.2.12 CnenuajbHble MPUMEHEHUSs

Ecnu BBI Mcnonbp3yeTe MHBEPTOP IS CIydaeB, HE ONMMCAHHBIX B JAHHOW WHCTPYKIIUH, TOXKAITYICTA,
MPOKOHCYIBTHPYHUTECH CO CITY)KOOW TEXHUIECKON TOICPIKKH.

1.2.13 YTuauzanus

CunoBble 3NEKTPOJIUTHYECKUE KOHIEHCATOPHI U TUIaTa yIPaBICHUS MOTYT B3PBIBATHCS TIPU CKUTAHUH
U Harpese. B mporiecce ropeHus TUIaCTUKOBBIX YaCTeH BBIIEISICTCS TOKCHUHBIN ra3. THBepTOp MomKeH
YTHIU3APOBATHCS KaK MPOMBIIUICHHBIC OTXO/IBI.

1.2.14 IIpumeHsieMble MOTOPbI

IIpeobpa3oBarenn dYacTOTHl MpeIHA3HAYEHBI IS TPUBOAA ACHHXPOHHBIX JJIEKTPOJBUTATENEH C
KOPOTKO3aMKHYTBEIM pPOTOpOM. IIpM WCMONB30BaHMM C MOTOpaMH Ha TIOCTOSHHBIX MAarHUTaXx,
oOpaTHTech 3a KOHCYJIbTANMEH B CIYk0y TeXHUYeCKOH moanep:Kku. OOBIYHO BEHTHIISATOP OXJIAXKICHUS
3JIEKTPOJIBUTATENSI 3aKPEIUIEH Ha pPOTOpE IBUTATENs] M TMPH CHIDKEHHH CKOPOCTH €ro BpalleHus
YXYOIIaeTcsl OXJIaKICHHEe 0OMOTOK. ITO 00CTOSTENBCTBO HYXXKHO YUHTHIBATH MPH paboTe HAa MaIbIX
CKOPOCTSIX M TIPU HEOOXOAMMOCTH TMPUMEHATH JOMOJHHUTEIBHBIE CIIOCOOBI OXJIAXICHUS OOMOTOK.
HecMotpss Ha TO, YTO OCHOBHBIE CpPEIHECTATUCTHYCCKUE OJIIEKTPUYECKHE IapaMeTphl MOTOpa
MpeIBapUTEIHHO BHECEHBI B MaMATh MpeoOpa3oBaTessl YacTOThl Ha 3aBOJE, MU MONYYESHUS JTyUIINX
pe3ynbTaTOB  PEKOMEHAYEeTCS TPOBECTH TMPOIEAYypY aBTOHACTPOWKHM JO Hadana paboThI
[IpeoOpaszoBaTenb 4acTOTHI MOXKET MEPEUTH B COCTOSHHE OINMMOKM WM JaXe BBIUTH W3 CTPOS MPHU
HAJIMYUH KOPOTKOT'O 3aMBIKaHUS B BRIXOJHBIX CUJIOBBIX HEISAX (B KaOelie WK B 3JICKTpoABHraTene). B
CBSI3M C 3TUM HEOOXOJIMMO BBITIOIHATH MIPOBEPKY COMPOTHBIICHUS M3OJIAINN TIPH TIEPBOM BKIIIOUEHUH
u nepuonndecku. [Ipu mpoBeneHnn MPOBEPKH, MPOBEPSEMBIE IIEMEHTHI JOJDKHBI OBITH 005S3aTEIBHO

OTKJIKOYCHEI OT npeo6pasoBaTeJm YaCTOTBI.
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2. Uudopmanus o npoyKkTe

2.1 O0o3HaueHue MOIENIEN U 3aBOICKAsS DTUKETKA

SLO-M - G3 - 015

Kon MomHocTh MOTOOpPA
I'IpeoGpasosaTenb 4acToTbl 5d5 5,5 kB1/7,5n1¢
015 15kB1/201¢
cepun SL9-M
Kon Tun
G O6uumit Kon Hanpsxenue
P Bentustop u Hacoc 1 1 daza 220B
2 3 pasbt 220B
3 3 paset 330B
4 3 tazsr 480B
6 3 pasbt 690B
13 1x220B>3x380B
4 N
N CMJ"MYM MNpeo6pasoBaTenb 4acToThbI
Mogpenb SL9-M-G3-1D5/P3-2D2
MouwHocTb 1,5/2,2KkBT
Bxoa 3 ¢asbl; 380B; 50...60 Iy,
Bbixog, 3 ¢asbl; 3,8/5,1A;0...3200rw,

www.siliumtech.com

SL9G31D5/P32D220180101002919

Puc 2-1 OOo3HayeHUEe 1 ITUKETKA

2.1.1 Bremranit Bug

BeHTunsatop
YcTaHOBOYHOE OTBEpPCTUE

CpepHsa yacTb Kopnyca

3agHAs YacTb kopnyca

BepxHsisa Kpbllka —— 3agHas naHenb

MaHenb ynpaeneHnss —— MbinesalmTHas NnacTuHa

HwxHsa Kpblwwka
P ~ OTukeTKa

KabenbHbln BBOA

Puc 2-2 Buenrauii Bun

Tumner 00onouek nHBEpTOPOB SLY mepeuncieHsl B TaONuIe HUXKE.

IlnacTuk Metaaun
1 ¢ 220B 0,75-7,5kBt 11xBt
3¢ 220B 0.75-11xBt 15-75 kBT
3¢ 380/480B 0.75-22kBt 30-500xBt
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2.2 TexHndeckue cnenupuKaumu

XapakTepucTHKa

3HaueHne

CranpapTHbIe
hyHKITIN

Makc. yactoTa

Bexropnsrit pexkum: 0-300 I
Bonwsr-gactorasiii pexxum: 0-3000 '

Hecymias yactora

0.5-16 kI'u (ABTOHaCTpanBaeTcs B 3aBUCUMOCTH OT
Harpysku.)

TouHOCTH YCTaHOBKH YaCTOTHI

Hudposas ycranoska: 0.01 I'x
AHasoroBasi yCTaHOBKa: MaKCHMaJIbHasi 4acTOTa X
0.025%

PexxuMebl ynipaBneHus

Bexktopssriii 6e3 natunka (SVC)
Bexropounsiii ¢ garankom (FVC) (+ mara PG)
Bonbt-uactrotnsiii (V/F)

CrapToBBI MOMEHT

Tun G: 0.5 I'/150% (SVC); 0 I'n/180% (FVC)
Tun P: 0.5 I'i/100%

Jlnana3zoH cKopocTH

1:100 (SVO) 1:1000(FVC)

TouyHOCTB CKOpOCTH

+0.5% (SVC) +0.02% (FVC)

TouyHOCTB ynpaBiIeHUSA
MOMEHTOM

+10% (SVC) +5% (FVC)

[eperpy3o4Hast cltocOOHOCTH

Tun G: 60c Ha 150% HOMHUHAIBLHOIO TOKA, 3C Ha
180% HOMHMHAIIEHOT'O TOKA
Tum P: 60c #a 120% HOMHUHAIBHOI'O TOKA, 3C Ha
150% nomMuHAIBLHOIO TOKA

Tlonnepxka MoMeHTa

ABTOMaTHYECKasl MOJICPKKa
Pyunas nognepxka 0.1%-30.0%

JInueiinas V/F 3aBUCUMOCTE
Muororoueynast V/F 3aBUCHUMOCTH

V/F - xpuBas
P Crenennas V/F 3aBucumocts (crenens 1.2, 1.4, 1.6,
1.8, xBagpaTuuHasi)
V/F paznenenue JIBa Thna: MOJHOE W MOJOBUHHOE
JluHeitHas pammna
S-kpuBas
Kpusas pasrona/zamenneHus
4 Habopa pasrona/zameenus ¢ nuanasoHamu 0.0c-
65000c
Yactora Topmokerus: 0.00 ['m - makc. yacTora
TopmoXkeHHe MOCTOSHHBIM
TOKOM Bpems topmoxenns: 0.0c-36.0c
[Topor Topmo3uoro Toka: 0.0%-100.0%
N Hexypnas gacrora: 0.00I'1-50.00 I'ry

JlexKypHBIH peskuM

JexypHoe Bpems pazroHa/octanona: 0.00c-6500.0c
N MoskeT ncnonb3oBaThes 40 16 ckopocteii ¢
Bcerpoennsiit TTJIK, A P
N nomoleko nporpaMmel npoctoro IUIK unu B pexxnme
MHOTOCKOPOCTHOH PEXUM
YIpaBIeHHs Yepe3 KIEMMBI
Berpoennsrii N
[IpocToe ynpaBnenne c 06paTHO CBS3BIO
[N -perynsrop
ABTOperynmpoBKa [Hoxnep>xuBaeT MOCTOSHHBIM BBIXOTHOE HATIPSKEHHE
HanpsoxeHus: (APH) HE3aBHCHUMO OT (PIYKTyaIluil BXOJHOTO HANPSHKCHUS
KonTposb
ABTOMaTHYECKOE OTPaHHUYCHHUE TOKA W HATIPSHKESHUS
NIepeHAPSDKEHUS/TIPEBEIIICHUS
TUTSL NCKITIOYEHHS TIEPETPY30K
0 TOKY

BI:ICTpOC OrpaHUYCHHUC TOKA

ABTOMaTHYECKOE 6BICTp0€ OrpaHUYCHUC TOKA AJId
HCKIIFOUYCHUS BbIXOZA U3 CTPOA U3-3a MPCBLIIIICHUA
TOKa

OFp AHUYCHHUC U YIIPABJICHHUC
MOMCHTOM

ABTOMAaTHYECKOE OTPaHIICHUE KPYTSIMIET0 MOMEHTA
JUTSL UICKJTFOUEHUS TIEperpy30K. YIpaBicHUe
MOMEHTOM MOET MCIO0JIb30BaThcs B pexkume BK.
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XapakTepucTHKa

3HaueHue

Bricokast 3ppexkTuBHOCTE

VrpaBieHue aCHHXPOHHBIMHA H CHHXPOHHBIMU
MOTOPaMH ITOCPEICTBOM BBICOKOA((HEKTHBHBIX
BEKTOPHBIX AJITOPUTMOB

HC‘-IYBCTBI/ITGJ'H:HOCTB K
KPaTKOBPEMCHHBIM
MPEPLIBaAaHUAM IUTAHUA

Wuepuus Harpy3Ku MpeaoTBpaIiacT npocaaky
HAaIPSDKEHUS] IPH KPaTKOBPEMEHHOM HPOIaTaHuN
NHUTaHWs, TAKUM 00pa30M HHBEPTOP MPOJOIKACT
paboty

HaCTpaI/IBaeMaH TOKOBas

I[J'Iﬂ obecneueHus Ha,[[e)KHOﬁ 3allUThl ABHUIaTCIIA

3amuTa
CriennanbHbIe [IaTh TpyMIT BUPTYaIEHBIX BXOIOB/BBIX0O/IOB
(hyHKITIN BupryanbHble KJIeMMBbI MO3BOJISIOT PEATU30BATh MMPOCTHIC JIOTHUECKUE
3aBHCHMOCTH
Tatimep Jwnanason Taitmepa: 0.0-6500.0 MmunyT
MHOroMOTOpHAs HACTPOFiKa MoryT UCHOTB30BATHCS IBE TPYIIITBI [apaMeTpoB
MOTOpA JUIsl YCTPaHCHHS MEPESHACTPONKHU
ITognepxka oomena nanueivu [[Togmepxka mporokora Modbus-RTU
3ammra MoTOpa ot neperpesa |OmuoHabHBIN BXxo 1 i qatanka (PT100, PT1000)
Tojuiepsika FHKOICPOB Monnepxka qudPepeHITaTbHBIX SHKOACPOB C
OTKPBITBIM KOJUIEKTOPOM
C nanenu
C xmemm
VYmpasnenue UYepes undpoBoi mopt
CMeIIaHHbIH TUTI C IEPEKITFOUEHUEM MEXTY
KaHaJIaMH1
HcTovuHnKN yCTaHOBKY: U(PPOBaAs yCTaHOBKA,
aHAJIOTOBas YCTAaHOBKA HANPSHIKEHUEM, TOKOM,
YcTaHOBKa 4acTOTHI MMITYJILCHBIM CUTHAJIOM, Yepe3 UG POBOii MOpT.
CMeIaHHbI THTI C IEPEKITIOUYEHUEM MEXITY
KaHaJIaMH.
YcranoBka BerioMorarenbHoH |Heckoabko BO3MOXKHBIX CTIOCOOOB, MTO3BOJISFOIIUX
4acTOTHI BBITIOTHSTH TOYHYIO HACTPOHKY.
Vnpasnenue ® 6 umudppoeix BxomoB (DI), ommH w3 HEX

BXO,Z[HBIC KJIICMMBbI

MOJIEP>)KUBAET MMITYJIbCHBIM CUTHAJ C 4acTOTOW 10
100 xI'1x

3 anamoroBeix Bxoga (Al), ABa momIEpPKUBAIOT
curHansl 0 B-10 B u 0 MA-20mMA, Tperuit
nonaepxxkuBaet curaain -10B+10B

BrixogHbie KII€eMMBI

1  BBICOKOYACTOTHBIM  HMMIYJIBCHBIH  BBIXOA C
OTKpBITBIM KoJutekTopoM ¢ vactoroir 0-100 k[ c
CUTHAJIOM TIPSIMOYTOIBHOM (DOPMBI

1 Tpan3ucropusiit Beixoa (DO)

2 peneiHBIX BbIXOAA (TIpHOOpPHI M0 2,2 KBT mMmeror
OJTHO BBIXOHOE PEJie)

2 ananoroBsIx BeixoAa (AQ) ¢ moanep kKol CUTHAJIOB
OmMA-20mA 1 0B-10B

LED nmucnaeit

JIBoitHOM mUCIIICH 711 0TOOpaKEHHUS TTapaMeTPOB

brokuporka 1 BEIOOP PyHKITHI

B03M0OXHOCTB OJIOKMPOBKH TTAPAMETPOB C TIEITBI0

Hucrneit n WCKJIIOUEHHS OLTHOOK B yNIPABICHUU
MaHeJb JlnarHocTKa KOPOTKOTO 3aMBIKaHUs IIPH 3aITyCKe,

YIpaBICHU R — 3aIllUTa OT IMOTEPH BXOIHOMN/BBIXOTHOM (a3bl,
NepeHanpsLKEHNs, TPEBBIIICHUS [0 TOKY, IPOCAIKU
HanpsDKEHUs], IeperpeBa, NepPerpy3Ku | T.11.
B nomernennn, 6e3 nbutH, 6€3 IPSAMBIX COTHEYHBIX

MecTto pazmenieHus JIy4el, arpecCUBHBIX ra30B, JbIMa, Mapa, CoJH,
Ycnosus WCTIAPCHUHN U BOJIBI
JKCIUTyaTaluu Bricora Huxe 1000m Hag ypoBHEM MOps

TemmepaTypa dKCIUTyaTauun

-10°C- +40°C (B guana3one ot 40°C go 50°C
MOIITHOCTH CHIDKACTCS)
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XapakTepucTHKa 3HaueHue
BraaxxHocTh He Brimre 95% 6e3 xoHzeHcaTa
Bubparnus Jo 5.9 m/c2 (0.6 g)
Temnepatypa xpanenust  |-20°C - +60°C
2.3 Mojaenu U TEXHUYECKHE XapaTKePUCTUKHU
Moneas MommnocTs, BuIXoaHOI TOK, Motop
kBT A KBT Jc
Bxox 1x220B 50/60I'u, Beixoa 3x0...220B
SL9-M-G1-d75 0.75 4 0.75 1
SL9-M-G1-1d5 1.5 7 1.5 2
SL9-M-G1-2d2 2.2 9.6 2.2 3
SL9-M-G1-004 4 16 4 5
SL9-M-G1-5d5 5,5 23 55 75
Bxoxa 1x220B 50/60I'u, Brixoa 3x0...380B
SL9-M-G13-d75 0.75 2.1 0.75 1
SL9-M-G13-1d5 1.5 3.8 1.5 2
SL9-M-G13-2d2 2.2 5.1 2.2 3
SL9-M-G13-004 4 9 3.7 5
SL9-M-G13-5d5 5.5 13 5.5 7.5
SL9-M-G13-7d5 7.5 17 75 10
SL9-M-G13-011 11 25 11 15
Bxoxa 3x380B 50/60I'u, Beixoa 3x0...380B
SL9-M-G3-d75/P3-1d5 0.75/1.5 2.1/3.8 0.75/1.5 12
SL9-M-G3-1d5/P3-2d2 1.5/2.2 3.8/5.1 1.52.2 213
SL9-M-G3-2d2/P3-004 2.2/3.7 5.1/9 2.23.7 3/5
SL9-M-G3-004/P3-5d5 4/5.5 9/13 4/5.5 5/1.5
SL9-M-G3-5d5/P3-7d5 5.5/7.5 13/17 5.5/7.5 7.5/10
SL9-M-G3-7d5/P3-011 7.5/11 17/25 7.5/11 10/15
SL9-M-G3-011/P3-015 11/15 25/32 11/15 15/20
SL9-M-G3-015/P3-018 15/18.5 32/37 15/18.5 20/25
SL9-M-G3-018/P3-022 18.5/22 37/45 18.5/22 25/30
SL9-M-G3-022/P3-030 22/30 45/60 22/30 30/40
SL9-M-G3-030/P3-037 30/37 60/75 30/37 40/50
SL9-M-G3-037/P3-045 37/45 75/91 37/45 50/60
SL9-M-G3-045/P3-055 45/55 91/112 45/55 60/75
SL9-M-G3-055/P3-075 55/75 112/150 55/75 75/100
SL9-M-G3-075/P3-090 75/90 150/176 75/90 100/125
SL9-M-G3-090/P3-110 90/110 176/210 90/110 125/150
SL9-M-G3-110/P3-132 110/132 210/253 110/132 150/200
SL9-M-G3-132/P3-160 132/160 253/304 132/160 200/250
SL9-M-G3-160/P3-200 160/200 304/377 160/200 250/280
SL9-M-G3-200/P3-220 200/220 377/426 200/220 280/300
SL9-M-G3-220/P3-250 220/250 426/465 220/250 300/370
SL9-M-G3-250/P3-280 250/280 465/520 250/280 370/400
SL9-M-G3-280/P3-315 280/315 520/585 280/315 400/420
SL9-M-G3-315/P3-355 315/355 585/650 315/355 420/500
SL9-M-G3-355 355 650 355 500
SL9-M-G3-400 400 725 400 530
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MomHoCTb, | BBIXOZHOI TOK, Motop
Mogenn
KBT A KBT Jc
SL9-M-G3-450 450 820 450 600
SL9-M-G3-500 500 860 500 660

2.4 BHemHUM BUJ U pa3MeEPhI

2.4.1 BHemrHuii BUA 1 pa3Mepbl Ipeodpa3oBaresieil 4aCTOTHI

Coo0e00TD)
Reooceeod)

b=} L
Puc 2-3
IIpeoGpa3oBaTesn I'aGapuThbl M yCTAaHOBOYHBIE Pa3Mepbl, MM
HANAa30H
Bxoa/BbIxon a . W w1 H H1 D d
MOILHOCTEH
1x220/3x220 0.75-1.5kBt 85 73 142 130 116 o4
» W -
- w4 B D
| G #41
= [l
A e |
o = O]
= Dw
Puc 2-4
IIpeoGpa3oBareb I'aGapuThI U yCTAHOBOYHBIE pa3Mepbl, MM
HANAa30H
Bxoa/BbIxon a . w w1 H H1 D d
MOILHOCTEH
1x220/3x380 | 0.75-1,5 kBt 100 89 151 140 116.5 G4
3x380/3x380 | 0.75-2.2 kBt
D
1] .
i
(1] :
R R
Puc 2-5
IIpeoGpa3oBaTesn I'aGapuThl M yCTAHOBOYHBIE Pa3Mepbl, MM
Bxoa/BeIxox I[nana:;onu w W1 H H1 D d
MOILHOCTEH
1x220/3x220 2.2kBt
1x220/3x380 2 2-4xBr 120 108 205 195 166 @4.5
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IIpeo6pa3oBaren T'adapuThI H yCTAHOBOYHbBIE Pa3Mepbl, MM
Bxoa/BeIxox I[nana301-lv w W1 H H1 D d
MOIIHOCTEH
3x380/3x380 4-5.5 kBt
1x220/3x220 4-5,5kBt
1x220/3x380 5,5-7,5kBT 162 148 250 238 191 5.5
3x380/3x380 7,5-11kBt
1x220/3x380 HKBr 223 207 323 307 207 @5.5
3x380/3x380 15-22xBt
- W -
el o d ] -—
0 — | o)
H1 H
m . Y | =
Puc 2-6
IIpeoGpa3oBarten T'adapuThI H yCTAHOBOYHbBIE Pa3MepPbl, MM
Bxoa/BeIxox I[nana301-lv w W1 H H1 D d
MOIIHOCTEH
30-37xBt 300 220 540 500 240 o7
45-55kBt 340 260 580 540 270 @10
75-90xBT 410 260 610 575 280 0?12
3x380/3x380 |  110-132xBt 460 320 710 690 335 D12
160-220xBt 535 360 885 830 370 D12
250-315kBr 650 360 1040 985 415 D12
355-500xBt 815 600 1350 1250 445 012
W D
0 0 0 ] _ @
Wy
H } L1001
O i
W o
(!
(!
m
wm
(I
[ i
W1
d
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SL9-M UncTpykums

2. Mudopmanus o mpogykTe

2.4.2 BHemrHuii BUJ ¥ pa3Mepbl NaHEIH yIPaBJIeHUus

2.5 O0cnyXrBaHKE TIpeoOpa3oBaTeIs YaCTOThI

2.5.1 E:xxenHeBHOE 00CIYy:KMBaHUE

ITpeodpa3zoBaTenn I'abapuThl H yCTAHOBOYHbIE Pa3Mephbl, MM
Bxon/BbIxon I[nana301-lv W w1 H D D1 d
MOIIHOCTEi
160-220xBt 535 438 1397 370 252 o14
3x380/3x380 | 250-315xBr 650 558 1552 415 297 a14
355-500xBT 815 722 1832 445 306 a14

~ 55.3

103.6

~32.1~

H
[

Pa3amepbl oTBepcTUsi
~——56.0

96.5

Puc 2-8 Baemnwmii BUI 1 pa3Mepsl CheMHOM MTaHeH Y IIpeo0pa3oBaTesici Majoi MOIITHOCTH

137.0

1

83.9

[ ]

™

128.0

~—38.3—

]

Q[

Pa3mepbl oTBEpPCTUSA
84.5

128.5

Puc 2-9 Baemnuit BuI 1 pa3Mepbl CbeMHOM MaHeNIu Ipeodpa3oBaresicit 00bIIOH MOITHOCTH

BOBZ[CP’ICTBPIG TaKHuXx (baKTOpOB KakK TeMIICpaTrypa, BJIAXHOCTb, IIbLJIb U BI/I6paLII/I$I MOKET NPUBCCTU K

IMOCTCIICHHOMY YXYAIICHUIO TEILIOOTBO/JA,

WHBEpTOpa. B CBSA3M C 3THM HEOOXOIUMO PETYIIIPHO OOCITY)KMBATh HHBEPTOP.

CTapCHUIO KOMIIOHEHTOB U COKpPAlICHUIO pecypca

EsxetHEBHO HEOOXOIMMO MPOBEPSTH CICAYIOIIEE:

8.
2.5.2 [lepuoguyecKue NpoBepKU

NN kR -

HeoObIuHbIif 3BYK B mpoliecce paboThl MOTOPA;

Bubpanus motopa;

M3MeHeHne oKpy>KaroluX yCIOBU B MECTE YyCTaHOBKH HHBEPTOPA;

HopmainbHast paboTa BEHTHIATOPA U YUCTOTA PaIMaTopa;

OtcyTcTBHE NIeperpeBa HHBEPTOPA;

YucroTa 4acTOTHOTO Ipeodpa3oBarelis;

OTcyTcTBUE TPSI3H, BIAr U MBUTH (0COOCHHO — METAJUTMYECKOM) B MECTE yCTAHOBKU HHBEPTOPA;

TiarenabHO O4MIIalTe BEHTWISTOP MHBEPTOPA OT Macja U Ips3U.

Tlepuouyuecku BBITIOIHANTE CIAEAYIONIUE TPOBEPKHU:

1.
2
3.
4

. HpOBepﬂﬁTe KIJIIEMMBbI Ha OTCYTCTBUC UCKPCHUSA U IPUTAPOB;

HpOBepﬂﬁTe " pErysipHO ouMIIanTe BO3I[yIHHI:II71 TPAKT CUCTEMbI OXJIAXKIACHU A,

. IIpoBepsiiTe 3aTsHKKY BUHTOB;

IIpoBepsiiiTe HHBEPTOP HA IPEAMET KOPPO3HH;
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SL9-M HucTpykuus 2. Mudopmanus o mpogykTe

IIpumeuyanne: [Ipu u3mMepeHun CONpPOTUBICHUS U30ILUU MOTOPa METOMMETPOM BCEr'Zla OTKI0YaiTe
Kabeny OT IpeoOpa3oBatelts 4acToThl (Mcmonb3yiite MmerommeTp S00B). He ncnonesyiite namepurens
COIIPOTHUBIICHUSI M30JISLNH, YTOOBI TIPOBEPUTH CXEMY ympaBieHHs. He mpoBoauTe BHICOKOBOJIBTHBIM

TecT (OH OBUT IPOBEICH Ha 3aBOC MPOU3BOIUTEIS).

2.5.3 3aMmeHa M3HOIIEHHBIX YacTeil
K gactsam npeoOpa3oBaTesist 4aCTOTHI, MOBEPKEHHBIM H3HOCY, OTHOCSTCS BEHTHUIIATOP U
JJIEKTPOINTHYECKHE KOHIEHCATOPEI. IX pecypc OueHb CHIIBHO 3aBUCHT OT YCIIOBHI SKCILIyaTallnd 1

obcmyxxuBanus. [I[puMepHsIii pecypc:

HaumeHoBaHue Pecypc
Bentunsrop Ot 3 o 4 ner
DNEeKTPOIUTUYECKUN
P Ot 5 mo 6 ner
KOHJICHCATOP

ITomp30BaTeh MOJKET CaM OMPEAEITUTh HEOOXOTUMOCT 3aMEHBI, ICXO0/I U3 0OTPabOTaHHOTO BPEMEHH

1. Bo3MOXHbBIE NPUYHUHBI MOBPEXKACHUS BEHTHISATOPA: M3HOC MOAIIMIHHUKOB M3-32 OTCYTCTBHUSI CMa3KH,
MOMaJJaHus TIbUIA U TIOBPEXXeHUe JionacTeil. [[puzHakaMu HeMCpaBHOCTH SABJISIOTCS IOCTOPOHHUH 3BYK,
BUOpaIus 1 HATPEB.

2. Bo3MOXHbIE TPUYMHBI TOBPEXKICHUS OJNEKTPOJIMTUUECKUX KOHJEHCATOPOB: HH3KOE KaueCTBO
3JIEKTPOIHEPTHH, TEMIIEpaTypa, HacThle HMKJIBI 3apsiaa/paspsna. [[puzHakaMu HEMCTIPaBHOCTH SBIISIOTCS:
BBITEKaHHE JIEKTPOIIUTA, BRITHUPAHUE COPOCHOTO KIIATIaHa, U3MEHEHHE EMKOCTH M COMPOTUBIICHHS.

2.5.4 XpaHeHnue npeoopazoBartejieil 4acTOThI

[Tocne nokymku mpeodpa3zoBaTens YaCTOTH HEOOXOIMMO BBITIOJHATE CIICAYIONIUE YCIOBUS XPAHCHUS:

1. Xpanute mpeobpa3zoBaTelib YaCTOThI B 3aBOJICKOM YIIAKOBKE;

2. JlnuTenbHOE XpaHEHHE MOXKET MPHUBECTH K JAerpafaldy SJIEKTPOIMTUYECKUM KoHIeHcaropoB. s
UCKJIIOUEHHsI Aerpajaliid HeoOX0auMO M0 KpaliHell Mepe OfMH pa3 B [1Ba rojia MOAKII0YaTh MUTaHHE K
peodpa3oBaTelio U JepxkKarh €ro IMoj HamnpsbDKeHHeM He MeHee 5 yacoB. BXonHoe HamnpsikeHHe B 3TOM

Clly4ac HCO6XOL[I/IMO YBCJIIMYHNBATH IJIABHO, C UCIIOJIB30BAHUEM PEryJIATOPA HAIPSXKCHUS.

2.6 [Tog6op oOopymoBaHUs IJIT TOPMOKECHHS

B Tabuune 2-5 npuseneHbl peKOMEHIyeMble HOMUHAJIBI TOPMO3HBIX pe3UcTOpoB. Ilosib30BaTens MOXKET
BbIOUpATh CONPOTHUBICHUE U MOILIHOCTh PE3UCTOPOB, MCXOIS W3 CUTyallUM, HO COIPOTHUBICHHUE U
MOLIHOCTb PE3UCTOpa JAOJDKHBI OBITh HE MEHBIIE MPHUBEACHHBIX 3HAaYeHWH. MOIIHOCTE U
COMPOTHUBIIEHUE PE3UCTOPA OMNPENCIAIOTCS JUHAMMKOW 3aMeAieHHs W uHepuuei cuctemsl. [lpu
YBEJIMYEHUM WHEPIMH, COKPALICHUU BPEMEHH TOPMOKEHHMS W YBEIMYEHUH YacTOThl OCTAHOBOK
HEOOXOIUMO BbIOUpATh pE3UCTOpP ¢ OoJbIIeHl MOIIHOCTBIO, HO MHHHUMAJIBHBIM JOIIyCTUMbBIM
COINPOTHBIICHUEM.

2.9.1 [ogGop TOPMO3HOTO COMPOTUBJICHUS

[Ipu TOpMO’KEHMM NIOYTH BCSI SHEPTUS MOTOPA IIEpelaeTCsi Ha TOPMO3HOMN pe3UCTOpP.

CupaBennmuso Beipaxkenue: U * U/R = Pb, e

U - Hanpsxenue TOpMOXEeHHS (ONpeAenseTcss HOMUHAJIBHBIM HampsDkeHneM u i cetu380B
cocrasisieT 700B)

R — TopMo3HOe conpoTuBiieHHE

Pb — Topmo3Hast MOIIIHOCTH

2.9.2 [logGop TOPMO3HOI MOIITHOCTH
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SL9-M HucTpykuus 2. Mudopmanus o mpogykTe

B Teopun MOIIHOCTE pe3ucTopa paBHa MOITHOCTH TOPMOKEHHS, HO B PEaIbHOCTH HEOOXOIUMO
Y4€eCThb, UTO MOIIHOCTh pe3ucTopa cHU3UTCS 110 70%:
0.7*Pr=Pb*D, rne
Pr---- MomHocTh pe3ucropa
D---- Topmo3Hoii k03¢ GHUIMEHT (YIUTBIBACTCS IS BCEro Ipoliecca)

Judpt---- 20%-30%

Oxnanurenu u HarpeaTenu---- 20%-30%

Ilentpobexubiec MamuHbI---- 50%-60%

Pe3ko 3aropmakuBaemas Harpy3ka---- 5%

OOwmwmii TiMI----- 10%

Tabmuua 2-5 SL9 Beibop KOMIOHEHTOB [T TOPMOKEHHS

Pexomennyemast .
Moens A Pexomennyemoe Topmo3Hoit Tipumeuane
T CONPOTHBJIEHHE MOIYJIb
Bxoa 1x220B 50/601'u, Boixoa 3x0...220B
SL9-M-G1-2d2 100BT >70Q
SL9-M-G1-004 400W 2450 Berpoen -
SL9-M-G1-5d5 800W 2220
Bxoa 1x220B 50/60I', Buixon 3x0...380B
SL9-M-G13-d75 150BT >300Q
SL9-M-G13-1d5 150BT >220Q
SL9-M-G13-2d2 250BT >200Q
SL9-M-G13-004 300BT >130Q Berpoen -
SL9-M-G13-5d5 400BT >90Q
SL9-M-G13-7d5 500BT > 65Q
SL9-M-G13-011 800BT >43Q
Bxoxa 3x380B 50/60I'n, Buixoa 3x0...380B
SL9-M-G3-d75/P3-1d5 150BT >300Q
SL9-M-G3-1d5/P3-2d2 150BT >220Q
SL9-M-G3-2d2/P3-004 250BT >200Q
SL9-M-G3-004/P3-5d5 300BT >130Q
SL9-M-G3-5d5/P3-7d5 400BT > 90Q
Berpoen -
SL9-M-G3-7d5/P3-011 500BT >65Q
SL9-M-G3-011/P3-015 800BT >43Q
SL9-M-G3-015/P3-018 1000BT >32Q
SL9-M-G3-018/P3-022 1300BT >250Q
SL9-M-G3-022/P3-030 1500BT =220
SL9-M-G3-030/P3-037 2500BT > 16Q
SL9-M-G3-037/P3-045 3.7 kBt >16.0Q
SL9-M-G3-045/P3-055 4.5 kBr >16Q
SL9-M-G3-055/P3-075 5.5 kBt >8Q
SL9-M-G3-075/P3-090 7.5 kBt >8Q Buemauni -
SL9-M-G3-090/P3-110 4.5 kBtx2 >8Qx2
SL9-M-G3-110/P3-132 5.5 kBtx2 > 8Qx2
SL9-M-G3-132/P3-160 6.5 kBTx2 >8Qx2
SL9-M-G3-160/P3-200 16 kBt >2.5Q
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2. Mudopmanus o mpogykTe

Pexomennyemast »
Pexomenayemoe Topmo3Hoit
Mopgenn MOIIHOCTDH IIpumeyanue
CONPOTHBJIEHHE MOIYJIb
pe3ucropa

SL9-M-G3-200/P3-220 20 kBt >2.5Q
SL9-M-G3-220/P3-250 22 kBt >2.5Q
SL9-M-G3-250/P3-280 12.5 kBtx2 >2.50Qx2
SL9-M-G3-280/P3-315 14 kBtx2 >2.50Qx2
SL9-M-G3-315/P3-355 16 kBTx2 >2.50Qx2
SL9-M-G3-355/P3-400 17 kBtx2 >2.50Qx2
SLI9-M-G3-400/P3-450 14xBTtx3 >2.5Qx3

2.6.3 Iloak/0ueHne TOPMO3HOTO MOAYJISt

IToakmoueHne TOPMO3HOTO MOIYJIS U Pe3ucTopa K nHBepTOopy SLI:

P+

WHBepTop

PB

Puc. 2-10 INogkmroueHre TOpMO3HOTO MOIYIISI I PE3UCTOPA

Topmo3sHoW

pesuctop

P+

WHBepTop

P-

14
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SL9-M Uuctpykuust 3. YcTaHOBKa IIpeodpa3oBarelis 4acTOThI

3. YcranoBka npeoOpa3oBaTelisi 4aCTOThI

3.1 YcnoBust yCTaHOBKHU

1. Xoportio mpoBeTprBaeMoe oMemieHne

~N N L A~

8.

. Oxpyxaromas tremneparypa -10°C-40°C. [1pu Temmneparype ot +40°C no +50°C HeoOxoauMo odecrednTh

IPUHYAUTEIbHYIO BEHTUIISALMIO HHBEPTOpA.

. 36eraiiTe MecTa ¢ BHICOKOH TeMIIepaTypoil U BBICOKOH BIQXKHOCTBIO; BIQXKHOCTD JOJDKHA OBITh HE BBIIIE

90%.

. BHe mocsiraemocTy MpsIMBIX COJTHEUHBIX JTy4eil.
. Bragu ot nerko BocrraMeHsIeMBIX, TOPIOYHX U arpeCCUBHBIX JKUAKOCTEH 1 ra3os.
. OTCyTCTBUE MBUTH ¥ METAJUTMYECKON CTPYIKKH.

. OrcyrctBue BubOpamuu. OCOOCHHO KpUTHUYHA OJM30CTh MPECCOB U T.II. 00OPYNOBaHUA. YCKOPEHHE MPHU

BHUOpaIuu OKHO ObITh He BhIe 0.6G.

BZ[EIJ'II/I OT UCTOYHUKOB IJICKTPOMAarHUTHBIX ITOMEX.

3.2 MecTo yCTaHOBKH

I[J'ISI YBCIMYCHUSA peCypCa UHBCPTOpaA H€06XOZ[I/IMO o0ecneynTh MpaBUWIBHYIO YCTAHOBKY:

)

1

—— A —_— A —
7 ¢ Boixmon | 7Z
0 b

W L Lipkynsiuus

OxnaxgaroLmin Bo3ayxa
2/ mosa 7 LI

Puc. 3-1 ObecnieueHne BEHTHIISAIINN HA MECTE YCTAaHOBKH

(T — -

MoiHoCcTh Pasmep
A B
<7.5kBt >20MM > 100mM
11xBt - 30xBt > 50MMm > 200MMm
> 37xBr > 50MMm > 300MM

YcranaBnuBaiTe mpeoOpa3oBaTeNb YaCTOTHl BEPTUKAIBHO, YTOOBI TETUIO IUTO BBepX. Creaure 3a

HaIllpaBJICHUEM Hp€06pa3OBaTCJ'I$I HaCTOThI, 4TOOBI N30€KaTh HWHBCPCHUHU.

Ecmu Bur YCTaHAaBJIMBACTC HECKOJIBKO Hp€06pa3OBaTCJI€I>’I YacCTOThI, CTaBbTC UX PAAOM, 4 HC APyl HAQ

JIPYTOM.
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SL9-M UHuctpykuust 3. YcraHOBKa npeodpazoBares 4acTOThI

3.3 Ilepudepuitnoe 060pya0BaHNE

WCTOUHWK NUTaHns

AsTOMaTUYECKU

BblKNto4aTenb

BxoaHon apoccenb

BxogaHoi
paaMoyacToTHbIN

bunbTp

Topmo3Hon

peaucTop

dunbTp

BeixogHou agpoccenb

BbIxoAHON paanoYvacToTHbIV [

[poccenb

NOCTOAHHOIoO

Puc. 3-2 [lepudepuiinoe odbopynoBanue

3.4 YkazaHue 1o MOAKIIOUYEHUIO CUJIOBBIX MepU(EpUNHBIX YCTPONUCTB

Tabmuna 3-1 UHCTPYKIHSI 10 UCIIOJIB30BaHUIO OCHOBHBIX MEepH(EPUITHBIX YCTPOUCTB

Ha3panue .
N MecTo yCTaHOBKH Onucanue GpyHKumii
yacTei
MoOIIHOCTh aBTOMAaTUYECKOTO BBIKIIIOUATENS JIOJDKHA OBITH B
Ha Bxone B 1,5-2 paza BpIllle HOMHHAJILHOTO TOKA HHBEPTOPA.
ABTOMaTHYECKH
N npeobpa3zoBaTensb |BpeMs 3alMThl aBTOMATHYECKOTO BBIKITIOYATEIS JIOJKHO
1 BBIKJTFOYATEIb
4acTOTHI YYHTHIBATh BCE BPEMECHHBIC OCOOCHHOCTH 3aI[UTHI OT
Meperpy3Ku HHBEPTOpA.
[Ipumensiercs, €cinu MOIIHOCTh UCTOYHUKA MMUTAHUS
nHBepTopa 6onbire 600kBA wu B 10 pa3 6onblie MOIIHOCTH
WHBEPTOpA.
Bxonnoit Ecau B cucteme ucnonb3yercst KOMICHCATOP PEaKTUBHOU
peakTop MOIIIHOCTH C KaCKaJHBIM YIIPaBICHUEM WIH Harpy3Ka C
(mpoccenp) Ha Bxoe MOJYTIPOBOTHUKOBBIM YITPaBJICHUEM, OYIyT HUMETh MECTO
BXOJ[
MEPEMEHHOTO BBICOKHE MTUKOBBIC 3HAYCHUS TOKOB, MTPOTEKAIOIINX BO
npeoOpazoBaTens
TOKa WU BXO/IHYIO CUJIOBYIO II€TIb HHBEPTOPA, YTO MOXKET MPUBECTH K
4acTOTHI
peaxTop MTOBPEXACHUIO BBITIPSIMUTEITS.
MOCTOSIHHOT'O B cnyuae ecnu acummeTpus HanpsHKEHUS TPpeXpazHOTo
TOKa HMCTOYHMKA TUTaHUS UHBEPTOpaA npeBbiaet 3%,

BBITPSIMHUTEIH TAK)KE MOXKET OBITh MOBPEXKICH.
TpeOyetcs, uToObI KO HUITMESHT MOIITHOCTH HA BXOJIC B
uHBepTOp OBLI BhIIIE 90%.
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SL9-M UHuctpykuust 3. YcraHOBKa npeodpazoBares 4acTOThI

[Ipu BO3HUKHOBEHUH BBILICTIEPEUNCICHHBIX CUTYalUN
YCTaHOBUTE PEaKTOP IMEPEMEHHOI0 TOKa Ha BXOJE UHBEPTOpPA
WJTH TIOJIKJTFOYUTE PEAKTOP IMOCTOSHHOTO TOKA K
COOTBETCTBYIOIIKUM KJIEMMAaM.
Bxonnoit Ha Bxone B [IpumensieTcss 9TOOBI COKPATUTh YPOBEHb PATUOYACTOTHBIX
pasnovacTOTHHI | TIpeoOpa3oBaTenb |IIYMOB, MOMAJAIONINX B MHBEPTOP U3 CETH U B CETh U3
i GubTp YaCTOTHI WHBEPTOpA.
B N Ha Be1xone [IpumeHsieTcs 1Sl CHUKEHUS YPOBHSA U3JIy4aeMbIX IIIYMOB Ha
BIXOLHOH YaCTOTHOTO BBIX0JI€ YACTOTHOTO TpeoOpa3oBaTes.
ueTp npeoOpa3oBaTenst
Mexny BerxogHoM |Korma ka0enb, COSIUHSIIOMNN HHBEPTOP U MOTOP JUITUHHEE
BrixogHoi Y4acTOTHOTO 100 MeTpoB, peKOMEHIYETCSI YCTAHOBUTD BBIXOTHOM peaKkTop
peakrop MpeoOpa3oBaTelis U [IEPEMEHHOTO TOKA JUIS MTOJIABICHHUS BEICOKOYACTOTHBIX
(mpoccenp) | ABHUTATENIEM, PAIOM [KOJICOAHMIA, YTOOBI M30€KATh MOBPEKICHUS U3OJISAIIUN
MIEPEMEHHOTO c JBUTATENS], OOJIBIION YTEUKH TOKA U 9acTOro cpabaThIBaHUS
TOKa MpeoOpa3oBaTelieM |3allUuT HHBEPTOpA.
YaCTOThI

3.5 BriOop cusnoBbIx nepu@epuiiHbIX yCTPOMCTB

Tabnuua 3-2 Beioop nepudepuitHbIX YCTPOUCTB CHIIOBOH LIEMH (PeKOMEHIyeMast)

Mones ABTOMa;l"Pl‘lec CunoBoii CunoBoii Kabean
npeoGpasoBaTes KM KonTakTop, kabeJsb Ha Kalenb HA nenu
42CTOTEI BBIKJII0YATE]Ib (A) BXOJI€e BbIXO0/Ie ynpaBjeHHs
(A) (mm?) (mm?) (mm?)
Bxox 1x220B 50/601'u, Beixoa 3x0...220B
SL9-M-G1-d75 16 10 2.5 2.5 1.0
SL9-M-G1-1d5 20 16 2.5 2.5 1.0
SL9-M-G1-2d2 32 25 4.0 4.0 1.0
SL9-M-G1-004 32 32 6.0 4.0 1.0
SL9-M-G1-5,5 40 40 6.0 4.0 1.0
Tpexdaszubie 220B
SL9-M-G13-d75 16 10 2.5 2.5 1.0
SL9-M-G13-1d5 16 10 2.5 2.5 1.0
SL9-M-G13-2d2 25 16 4.0 2.5 1.0
SL9-M-G13-004 32 25 6.0 4.0 1.0
SL9-M-G13-5d5 63 40 6.0 4.0 1.0
SL9-M-G13-7d5 63 40 10 4.0 1.0
SL9-M-G13-011 100 63 10 4,0 1.0
Tpexdaszubie 380B

SL9-M- G3-d75/P3-1d5 10 10 2.5 2.5 1.0
SL9-M- G3-1d5/P3-2d2 16 10 2.5 2.5 1.0
SL9-M- G3-2d2/P3-004 16 10 2.5 2.5 1.0
SL9-M- G3-004/P3-5d5 25 16 4.0 4.0 1.0
SL9-M- G3-5d5/P3-7d5 32 25 4.0 4.0 1.0
SL9-M- G3-7d5/P3-011 40 32 4.0 4.0 1.0
SL9-M- G3-011/P3-015  ¢3 40 4.0 4.0 1.0
SL9-M- G3-015/P3-018  ¢3 40 6.0 6.0 1.0
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SL9-M Uuctpykuust 3. YcTaHOBKa IIpeodpa3oBarelis 4acTOThI

ABTOMATHYEC CuioBon CuioBoin Kabean
Moaean .
KHHU KOHTaKTop Ka0eJab Ha Ka0eJb Ha memnu
Hpeof:::g;imﬂﬂ BBIKJTIOYATEND (A) BXO/1€e BBIXO]€ YHpaBJICHUS
(A) (Mm?) (Mm?) (Mm?)
SL9-M- G3-018/P3-022 100 63 6 6 1.0
SL9-M- G3-022/P3-030 100 63 10 10 1.0
SL9-M- G3-030/P3-037 125 100 16 | 10 1.0
SL9-M- G3-037/P3-045 160 100 16 | 16 1.0
SL9-M- G3-045/P3-055 200 125 25 25 1.0
SL9-M- G3-055/P3-075 | 250 125 35 | 25 1.0
SL9-M- G3-075/P3-090 250 160 50 | 35 1.0
SL9-M- G3-090/P3-110 350 160 70 35 1.0
SL9-M- G3-110/P3-132 350 350 120 120 1.0
SL9-M- G3-132/P3-160 | 400 400 150 | 150 1.0
SL9-M- G3-160/P3-200 | 500 400 185 | 185 1.0
SL9-M- G3-200/P3-220 630 600 150%2 150%2 1.0
SL9-M- G3-220/P3-250 | 630 600 15042 | 150%2 1.0
SL9-M- G3-250/P3-280 | 800 600 18542 | 185%2 1.0
SL9-M- G3-280/P3-315 800 800 185%2 185%2 1.0
SL9-M- G3-315/P3-355 1000 800 150%3 150%3 1.0
SL9-M- G3-355/P3-400 1000 800 15044 | 150%4 1.0
SL9-M- G3-400/P3-450 1200 1000 150%4 150%4 1.0
SL9-M- G3-450/P3-500 1200 1200 150%4 1504 1.0

3.6 YcTaHOBKa U yAaJ€HUE MTAHENN YIIPaBICHHS

3.6.1 YcTraHoBKa U yAaJieHHE MAaHeJIH YIPaBJIeHUs

ITanens ympaBiieHUs 9aCTOTHOTO TIpeoOpa3zoBatens SL9 sSBisgeTcs ChbeMHON U COSTUHSACTCS C
WHBEPTOPOM IMOCPEICTBOM pazbeMa. Eciau Bam He00X0aMMO CHSTH €€ TIpY UCIIOIb30BaHUHT WITH
TEXHUYECKOM OOCTYKUBAHWUH, YOSIUTECh, UTO JCHCTBYETE aKKYPATHO, TaK KaK MOYKHO JIETKO
MIOBPEIUTh Pa3beM Ha TIAHENN YITPaBIICHUSI.

YnaneHue u yCTaHOBKA TTAHEH yIIpaBieHus (KiaBuatypsl): Puc. 3-3 u Puc. 3-4:

Hﬂ 4\, WARNING

4\ WARNING

;
/

Puc. 3-3¥Y nanenue nanenu ynpasneHus (knaBuatypsl) Puc. 3-4YcraHoBka naHenu ynpaBiaeHUs

(KIaBUATYPHI)

3.6.2 YcTaHOBKA H yAaJIeHHE YaCTOTHOI0 Mpeodpa3oBaTeis
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SL9-M Uuctpykuust 3. YcTaHOBKa IIpeodpa3oBarelis 4acTOThI

IIpeobpazoBarenu yactorel SLY MomHOCTEIO MeHee 18,5kBT (380B) u3roraBnmBaroTCs B IIIACTHKOBOM

Kopiryce. CHSTHE W yCTaHOBKAa BEpXHEH KPBIMIKHM MOKa3aHbl Ha puc. 3-5.Mcmonb3yiiTe HHCTPYMEHT,

YTOOBI HAXKUMATh KPIOYKH Ha 00EMX CTOPOHAX HIKHEW KPBIIIKHU:

Puc. 3-5 CHATHE KPBIIKY ITACTHKOBOrO KOpITyca
IIpeobpazoBarenu yactoTsl SL9 MomHOCTHIO 6onee 22 kBT (380B) M3roTaBIMBAIOTCS B METAJULTUICCKOM

koprnyce. CHITHE M yCTaHOBKA HIDKHEH KPBITIIKY MTOKa3aHbI Ha pucC. 3-6. Yaanute OapamkoBble BHHTHI

¥ CHIMHTE KPBIIIKY.

Puc. 3-6 SL9 B meTaminueckoM Kopiyce

3.7 CxeMa MOOKJIYEHUS KIEMM

——
L] L]

VORI ® ®0®

— Knemmbl

H AIBAIROIR®® 0e® H ynpasneHus

485+ | 485- |GND| AO1 [A02 DI | DR2 | DI3 | DK | DIS  Di6 TAL | TBI | TCL
TI0v_All | AP [GND[COM | GME | DI_DO1 | FMP | FLC [-24v] ™ T

VVQ|Q|®|®)®®|®|& — Canosuie e

P+PBP-ERSTUVWI

OPTION = POWER MOTOR
T gl

Puc. 3-7 Pacnonoxenue xiemMm B SL9

B3asemneHne
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SL9-M Uuctpykuust 3. YcTaHOBKa IIpeodpa3oBarelis 4acTOThI

3.8 CxeMblI U OIMMCAHUE CUJIOBBIX KJIEMM

3.8.1 ®yHKIUM ¥ OMCAHNE CHIIOBBIX KJIEMM
Bxox 1x220B 50/60I', Beixox 3x0...220B, 0,75-1,5kBr

QF — :
S o o
N SL9 |

F@ @—(@@@@
L U VvV W @&

Bxox 1x220B 50/60I', Beixox 3x0...380B, 0,75-1,5kBt

o covs] 10
—~ L ve [T ([
v |, slo ;1:;39] 1 e —
g@ \a@o@@o
N

[ToPM] - [MeToP
PB P+U V W

Bxox 3x380B 50/60I', Berxox 3x0...380B, 0,75-1,5kBr

Topmo3sHoi pesucrop RST® 3
—— ®00e O
QF P- P+ PB k
T R S ue
12—~ ve—I0) 1
S |
F ® a ©0000

[ToP - [MOTP
PBP+U V W

Bxox 1x220B 50/60I', Beixox 1x0...220B, 2,2-5,5kBt

Topmo3HoI pesnctop

=2
|

%]
r-
e

MpumeyaHue: P +un P- npeaHasHayeHbl A8 BHELWWHEro
nutanna DC, nogkntoveHne pe3ncrTopa K HUM 3anpeLeHo
Bxox 1x220B 50/60I'n, Beixox 3x0...380B, 2,2-11kBt

QF

SR —

=2
=2
wn
[
©
z < c

& 12
MpumeyaHue: P +un P- npegHasHayeHbl 48 BHELWIHEro
nutanna DC, nogKkntoveHne pe3ncrTopa K HUM 3anpeLeHo
Bxox 3x380B 50/60I', Beixox 3x0...380B, 4-22kBt
Topmo3Ho¥ pesuctop
QF

11—~ by
2 —~—s
13 —~—=21

&1
MpumeyaHue: P+ u P- npegHasHauyeHbl AN BHELWHEero

nutanuna DC, nogkatoyeHue Pe3nCTopa K HUM 3anpelieHo

Bxox 3x380B 50/60I'n, Beixox 3x0...380B, 30-90kBt

(%2]
[
(Vo)
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SL9-M UucTpykius

3. YcraHoBKa Ipeobpa3oBarelis 4aCTOThI

QF

TopMO3HOM pesncrTop

TopMO3HOI MOTYTE

11—~
2 —~—

13 —~—21

®

PB

SLS

W¢

POWER

&

MpumeyaHune:

P+wnP-
nutanmna DC, nogkoueHne pe3ncTopa K HUM 3anpeLieHo

npesHa3HayYeHbl ANA BHELWHEro

Bxox 3x380B 50/60I't, Beixox 3x0...380B, 110-500xBT

DC gpoccens

QF

Topmo3HOM pesncTop

TopMO3HOI MOTYTE

2 —~——
13 —~—21

W \foo 00
® Q @
PE ® @® ® @® ® @
@
& | alllef ol o] lof lo
IIpumeuanne: Ecnu x P and P + noaxmouaerca DC npoccens, e (@ ®
HepEMBIUKA J0JKHA ObITh IEMOHTUPOBAHA | EE (A ] | | |
— —
O6o3HaueHnne
Onucanue pyHKIMN
KJIEeMMBbI
L1, L2 BxonHble kKiieMMBbI 01HO(A3HOTO TUTAHUS IIEPEMEHHOIO TOKA
R,S, T BxonHbie kiieMMbI Tpex(a3zHOro MUTaHHUS IEPEMEHHOTO TOKa
P+, P- KiteMMEBI 3BeHa ITOCTOSTHHOT'O TOKa
P+, PB KrnemMMbl oAKIIIOUEHHS] TOPMO3ZHOTO PE3UCTOPA
UV, W BrIxogHbIE CUIIOBBIE KIIEMMEI
@ /E KnemMma 3azemnenus

HpnMeanHe: I/IHBCpTOp CO CTaHAAPTHBIM BCTPOCHHBIM CUJIOBBIM OJIOKOM MOKET OIHOBPEMCHHO

BBITIOJIHATH (byHKLII/IIO TOPMOKCHUA U APOCCCIMPOBAHNA ITOCTOAHHOTO TOKA. Ecmu Bam Tpe6yeTc;1

BHEIIHUN PEaKTOP MOCTOSHHOTO TOKa U (PYHKIIMS TOPMOXKEHUSI, 00PaTUTECh K TIPOU3BOIUTEIIO.

3.9 Mepbl IpeoCTOPOKHOCTH ITPU MOAKIIFOYEHNH CUIIOBOTO KOHTYpa

3.9.1 IloakaroYeHne HCTOYHUKOB MUTAHUSA

BHYTPEHHIE KOMIIOHEHTHI HHBEPTOpa OyIyT MOBPEKICHBL.

3ampemeHo MOAKIIIoYaTh MUTAIOMNI Ka0edbh K BRIXOAHOMY pa3beMy HMHBEPTOPA, B MPOTHBHOM CITydae

YrtoOs! 00eceYnTs BXOAHYIO TOKOBYIO 3aIIUTY U 0OCITY>KUBaHUE MOCIIE BRIKIIOUCHUS, HHBEPTOP AOJDKEH

MOJIKJIIOYAThCA K MICTOYHUKY MMUTAHMS Ye€pe3 aBTOMATHUECKHUI BhIKIIto9arens win Y30 1 KOHTAKTOp.

3aBOJICKOH TaOINYKH, HHAYE HHBEPTOP MOXKET OBITH TIOBPEXKICH.

3.9.2 IToak/r0ueHne MOTOPOB

Yo6enurecs, yTo (a3HOCTh MUTAHUS W HOMHHAJIBHOE HANPSDKCHHE COOTBETCTBYIOT XapaKTEPUCTHKAM

® 3anpeliaercss 3aMblKaHUE MM 3a3€MJICHUE CHJIOBBIX BBIXOIOB HMHBEpPTOpa. B mnpoTuBHOM ciydae

BHYTPEHHHE KOMIIOHEHTHI ITpeo0pa3oBaTesisi OyayT MOBPEKICHBI.
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SL9-M UHuctpykuust 3. YcraHOBKa npeodpazoBares 4acTOThI

@ [130eraiiTe KOPOTKOTO 3aMBIKAHHS BBIXOJHBIX Kabesei WiH Kopiyca HHBepTopa. B mpoTuBHOM ciiydae
CYIIECTBYET OMACHOCTb HOPAKEHHSI HIIEKTPHUECKUM TOKOM.

@ 3anperaeTcs NOAKIIIOYATh BBIXOI HHBEpTOpa K KoHaeHcaTopy win Gunbtpy LC/RC ¢ ha3HBIM TPOBOIOM.
B mpoTtuBHOM citydae BHyTpeHHHE KOMIIOHCHTHI HHBEPTOPA MOTYT OBITH IOBPEXKICHEIL.

® Korma KOHTaKTOp yCTAaHOBIICH MEXy HHBEPTOPOM U JIBUTATENIEM, 3aIIPEIIACTCS BKIIOYATh U BHIKITIOYATD
KOHTAaKTOp BO BpeMs paOOTHI HHBEPTOpA, MHAUE B HHBEPTOP OyICT momaBaThCs OONBIION TOK, KOTOPBIH
MOKET BBIBECTH €TI0 U3 CTPOSI.

©® J[niHa Kabeist MeX Iy mpeoOpasoBareneM U apurareneM. Eciu kabenb MeX Iy HHBEPTOPOM U JBHUTaTENIEM
CIIMIIIKOM JUTMHHBIA, TOKHA YT€UKH BBICIINX TApMOHHK OyIeT BBI3BIBATH HEOIATONPHUATHEIC BO3ACHCTBHS
Ha MHBEPTOp U nepudepuiinbie ycTporcTBa. Pexomenyercs npu jummHe kabens 6osee 100M ycTaHOBUTH

BBIXOJIHOM peakTop mepeMeHHOro Toka. OOparuTech K CICAYIONICH TaOIuIle Ui HACTPOUKH HeCyleh

HaCTOThI.
Jnuna xabens Mex 1y HHBEPTOPOM H JBHUTaTEIIeM Hecymas gacrora (d6-00)
Menee 50 m Menee 15k
Menee 100 m Menee 10k
Bomee 100 m Memnee 5kl 11

3.9.3 3azemJienue

([ ] I/IHBepTOp 6yL[6T BbIAaBaThb TOK YTCUKH. YewM BbllIIE HECyllag 4aCcToTa, TEM 00JIbIIIE 6yL[6T TOK YTCYKH. Tok
YTCUKU I/IHBepTOpHOI\/'I CHCTEMBI COCTaBJIsICT Oojce 3,5 MA, a KOHKPETHOC 3HA4YCHUEC TOKa YTCYKHU
OIIPCACIACTCA YCJIOBUAMU HCIIOJIB30BAHUA. I[.]'ISI obecrieueHUsT 0€30IMacHOCTH HWHBCPTOP W ABUTATCJIb
JOJIDKHBI OBITH 3a3€MIIEHEI.

L] COHpOTI/IBHeHI/Ie 3a3C€MJICHUSA OOJDKHO ObITh MeHee 10 OM. I[J'IS[ OIpE€ACICHUA JUaME€Tpa 3a3€MIIAIOIICTO
ITPOBOJAHHKA 06paTI/ITeCI) B MCCTHBIM HOpMaM.

® He I/ICHO.]'II)3YI\/'ITC 3a3eMJISTFOLLIAM IPpOBOA CO CBAPOYHBIM allrapaToM U ApyrumM CUJIOBbBIM 06OI)YI[OB8.HI/ICM.

® [Ipu ucnonp30BaHKU Ooiiee 2 HHBEPTOPOB H3beraite GopMUPOBAHHS METIH.

[

® © : o1 |e

\H—

MpasunsHo = He npaBunsHo

Puc. 3-8 Cxema moakiIroueHus 3a3eMIICHUS

3.9.4 IlogaBJieHue paANOLIYMOB U NOMeX B KadeJsix

WNHBepTOp

BxopHow dounbTp
OKpaHMpOoBaHHbIii kabernb

R M
T % r Ja* 1

N W = \
ZN B ’ <

i - pa

Puc. 3-9 PaguonoMexu 1 moMexu mo mpoBojam

)

® [Ipu ycTaHOBKE BXOJHOIO PagHOYaCTOTHOTO (HIBTPa KaOelb, COCTUHSIONMN (QUIBTP C HHBEPTOPOM,
JIOJDKEH OBITh KaK MOYKHO KOpOUe.

©® Kopiyc GpribTpa 1 MOHTaXKHBIH ITKa( JOHKHBI OBITH HAJICKHO 3a3€MIICHBI Ha OOJIBIION TUTOIIAIN, YTOOBI
YMEHBILIUTh 3ByKOBOE COMPOTUBIIEHUE 0OPATHOrO MOTOKA IYMOBOTO TOKa lg.

® [IpoBon, coemMHSIONUI MpeoOpa3oBarellb U JIBHUraTellb, JOJDKEH OBITh Kak MOXHO Kopode. KaGenb

ABUTATCIIL NPCACTABIACT co0oif ‘IeTBIpeXHpOBOI[HOﬁ KaGeJ’II), UMEIOIUN 3a3eMIISIIOIIUN  KOHEI[ CO
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SL9-M UHuctpykuust 3. YcraHOBKa npeodpazoBares 4acTOThI

CTOPOHBI MHBEPTOpPAa M COCOWHEHHBIM C KOPILyCOM ABHTATelNs ¢ Apyroi cropoHsl. Kabens mBurarems
JIOJDKEH OBITH TTOMEIICH B METaJUTMIECKYIO TPYyOy.

BxonHoi#l cunoBoii kabenb W BBIXOJHON TPOBOJ JIBUTATENS JIOJDKHBI OBITH PACIIONIOKEHBI HACTOJLKO
JAJIEKO JIPYT OT APYTa, HACKOIBEKO BOZMOXKHO.

OO06opynoBaHue W CUTHAJIBHBIC KaOelu JOJKHBI ObITh PACIONIOKEHBI JaJIEKo OT IpeoOpa3oBaTels 1o
IPUYHHE YSI3BIMOCTH.

KitroueBrsie curHanpHble Kabelu JOIKHBI COSIUHATHCS ¢ SKpaHUPOBaHHBIM KabeneM. [Ipemmonaraercs,
YTO 3allIUTHBIA CIION TOJHKEH OBITh 3a3€MJICH METOJIOM 3a3eMiieHus Ha 360 rpaaycoB U UMETh pyKaBa U3
MeTauimaeckux TpyO. CurHampHBle KaOemu MOJDKHBI HAXOAWTHCS JaleKo OT BXOAHOTO IPOBOIA
MHBEPTOPA U BBIXOAHOTO MPOBOAA ABUTATENsl. Eciay cUrHaIbHBINA KaOelb TOKeH IepeceKaTh BXOIHOM
IIPOBOJ ¥ BEIXOTHOM ITPOBOA ABHUTATENS, OHU JIOJDKHBI OBITH pPacIIoNOKeHB! B (hopMe IpSMOYTOIBHHKA.
[Ipu nuCTaHITMOHHOM HACTPOMKE YAaCTOTHI ISl AaHAJIOTOBBIX CHUT'HAJIOB HAIPSDKEHHS M TOKA HCIIONB3YETCs
SKpPaHUPOBaHHBIA Ka0ellb. 3allMTHBIA CIOW JTOJKEH OBITh TOAKIIOUEH K 3a3emulsitoniei kiemme PE
WHBEPTOPA, & CHTHAIIbHBIA Ka0elb TOJKeH ObITh He JutnHHEee 50 MeTpoB.

ITpoBona knemm nenu ynpasieHus RA/RB/RC u npyrue kiieMMbl yIIpaBIIeHUS JOJKHBI OBbITh PAa3ICIICHBI.
3amperieHo KOpOTKOe 3aMbIKaHUE 3aIIUTHOTO CIIOSI M IPYTHX CUTHANBHBIX Kabenel u 000pyroBaHusI.
Korna nHBEpTOp MOIKIIOYECH K 000PYIOBAHUIO HHIYKTUBHOM HArpy3KH (HalpuUMep, IEKTPOMAarHUTHOMY
KOHTAaKTOpY, pejie M 3JICKTPOMAarHUTHOMY KJIamaHy), OrPaHUYMTENb MEPEHANPSHKCHUS TOJDKEH OBITH
YCTaHOBIICH Ha Harpy304YHOM KaTyIIKe, Kak moka3aHo Ha Puc.3-10

)

varistor
[

O
WHaykTuBHasn N I WHaykTuBHas = WHaykTuBHas -
/N DTM H/\ AC 220V AC 220V
O

Harpyska Harpyska Harpyska

)

Puc. 3-10 Ilpumep nprMeHeHHsI HHAYKTUBHOTO OIPaHUYUTEINS MEPEHAIPSKEHUS
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3. YcraHoBKa Ipeobpa3oBarelis 4aCTOThI

3.10 Onmcanue nenen yrnpaBieHus: U KJIEMM OCHOBHOT'O KOHTYpa

3.10.1 Llenu ynpaBJjieHUs U KJIeMMbI OCHOBHOTO KOHTYypa

° ;
(P-) (P+) PB :
R reeeeeeeeeeseeesseseniniiannand
Bxox nuranus 8 S SL9
T
Cuossle Lenu
Hcrounuk +24VDC 124V Iens ynpasnenus
PLC ‘g5 pewind pasoris. 4.8 5
TTo ymomnu. ONBO:; 485
) DIl  frwp **{ SR -
3 TTo ymomnu. e ;:::,
DI2 ; 3
e SR wv 'l A¥ | ™ €95 AOI
% ) DI3 **{ ...................
3 {A02 pexim
= : TSB!
% _ L D4 *H _____ paors GND
=
P
£ DI r3at
=] [
Z | IMynscHBIN BXOA ! 1 L
2 L HDL Ay 7]
O0was KiemMma 1—(
O COM
Hcrounuk +10VDC ;

AHaI0IOBbIE BXOIBI

.....................................

{
] BHelw. v
........ 5 | nawens g

FS S Bt :

v |

Al2

Al3

‘IMODBUS RTU

AQO1 Amnanorossiii Beixog |

I:ECIJ AO20 AQO2 Amnanorossrii Beixon 2

‘O Al2 pemmpa&n'u
PE-COM [@_@] ©
PE-GND [@_®] O
BRIHOCHA% NaHeTh
Tlnara PG COM-nnara

TA1
TBI1
TCl1
TA2
TB2

TC2

Puc. 3-11 Cxewma menieli ynpaBieHHUs U CHIIOBBIX IeNeH

24

> FMP

> COM

HaynybcHsiA iom
TPASHCTOPHBIH MUCKPETHBIT
BBIXOZ

Pejieftuniit seixon 1

Pejieftnniit surxon 2



SL9-M UHuctpykuust 3. YcraHOBKa npeodpazoBares 4acTOThI

3.10.2 KnemMHuK ueneii ynpasjeHus

QL] 5

+24/ FMP COM D D2 D3 HDI 48+ 'N
our

[ | e s | s | o f s f s— | s—

QL] »

L] 7A TB TC Al +0V GND AO1 485 A"
AV

Puc 3-12 MNpeobpasosatenu Bxog 1x220, Bbixog 3x0...220B, 0.75~1.5kBT1

Alv 1 AOlv_ 1 4850N OFF

SISISISISISISISISISISISISISISISIS)N

TA T TC +24Vv FMP COM DIt D2 DI3 HD +0vV A1 AI2GNDAO1485|-485-

Puc 3-13 lNpeobpasosatenu Bxog 1x220, Bbixog 3x0...220B, 2,2kBT, Bxog 1x220, Bbixog,
3x0...380B, 2,2-4kBT, Bxoa 3x380, Bbixoa 3x0...380B, 4-5,5kBT

Al A2 AO1AO1 485

g | | | I OFF

SISISISISISISISISIS) SISIS

+10v A1 A2 A3 GND AO1 AO2 GND 485+ 485 TA1 TB1 TCt

f
s

PE =

[ e | s | s |} s | S— Y s— ) —— S—— ) S—— S— B

00006000000 | 0o

L1 D1 D2 D3 D4 D5 HD FVP +24V PLC COM L1 TA2 TB2 TC2

| SR

Puc 3-14 lNpeobpasosaTtenu 6onbLIen MOLHOCTU, €M yKa3aHbl BbilLe

3.10.3 Onucanue KjieMM Lenei ynpasJjieHust

Tabnuna 3-4 Onucanue KIeMM LeTel ypaBiIeHus

CumMBoJI .
Tun Ha3paHue KjieMMbI Onucanue GpyHKIMI KIeMMbI

KJI€MMbI
Oo0ecnieunBaeT +10B nuranus Ha BHEHIHWH OJIOK.
MakcuManbHBIH BBIXOIHON TOK: 10MA.

WcTouynnk nutanus
+10B-GND +10B Kak mpaBuino, o0ecreynBaeT NUTAHUE BHELIHETO

MOTCHIIMOMETPA C IUAITa30HOM COIPOTHBICHUI OT
1 10 5kQ

O0ecnieynBaeT +24B nuranus Ha BHENIHUN OJIOK.
Uctounuk nuranus | Kak mpaBmio, oOecreyrBaeT mojady MUTAHUS Ha
+24B kaeMMbl DI/DO u BHElIIHHE JaTYNUKH.

HUcTounuk
NUTAHUSA +24B-COM

MakcuManbHbIH BRIXOIHOH TOK: 200 MA

BXO,HHLIC KJIICMMBbI

BHEIITHETO
PLC Ionknrouaercs ¢ +24B no ymomuanuio
HCTOYHHMKA
UTAHUS
AHAJIOTOBBI AHaNoroBeIii BXO
y AIl-GND A
i BXoJ 1
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SL9-M UHuctpykuust 3. YcraHOBKa npeodpazoBares 4acTOThI

Tun Cumsox Ha3BaHue K1eMMbI Onucanne GpyHKIMI KIeMMBbI
KJIEMMBI
i 1. dnanazon BxonoB All u AI2: DC
AT2-GND AHaNOTOBBII BXOJ A s
2 OB...10B/OMA...20MA, B 3aBHCUMOCTH OT
MEePEeMBIUKHU Ha IUIaTe ynpasieHus, Al3: -
10B...+10B
Amanorossri sxon | 2- Conporusnenue: 22 kQ (curuan HanpspKeHust),
AI3-GND .
3 500 Q (TOKOBBI CUTHAI).
DI1 Ludposoii Bxox 1 | |, Onruueckas passsiska, COBMECTHMAS CO BXOLOM
DI2 [Tudposoii BXox 2 | ¢ JBOMHOIM MOJIAPHOCTHIO
DI3 Hudposoii Bxox 3 | 2. ConpoTusienue: 2.4 kQ
Tudposoii DI4 L[H(i)pOBOI:I BX01 4 SB I[I;I(E;l‘];ainH HaNpsOKEHUs. U1 BXOJA YPOBHS:
BXO DI5 udporoii Bxox 5
B [Momumo  ¢ynkuuiét  DIL...DIS Moxer ObITh
PICOKOCKOPOCTHAL | oo ip3oBana TS BBICOKOCKOPOCTHOTO
HDI UMITYJIbCHAs
HMIIYIbCHOTO BXO/IA
BXOJHAs KIIeMMa
MaxkcuManbHas yactora Ha Bxoze: SOk
Beixon HampsOKeHHS WIH TOKa OIpeesieTcs
AHanoroBbli IEPEMBIYKOI.
AOI-GND BBIXOT 1 Juanazon Beixoanoro Hampspkenusi: 0B...10B
AHAJIOTOBBI Jlnamazon BeIxo1HOTO ToKa: OMA...20MA
ii BBIXO Brixox HanpsHKEHUS WIIH TOKA OTPEAeTsIeTCs
AHAJIOTOBBIE NIEPEMBIYKOM.
AO2-GND BBIXOJ 2 Junana3on BerxogHoro HanpspkeHus: 0B...10B
Junamna3on BeixoaHOro Toka: OMA...20MA
. . VYHuBepcanbHBIH LU(PPOBOH BBIXOJ, KOTOPBIH
[ugposoii FMP-COM [ugposoii soixon MOXKET BBIIIOJHATH QYHKIUH UMITYJIECHOTO BBIXO/A
BbIXO0]1 1 N
¢ yactoroit 10 100k ' niam JUCKPETHOro BbIXOa
TA1/2-TB1/2 Knemma NC K 250 B.3 A
Peneitnptii | TA1/2-TC1/2 Kiemma NO Cgbgfpyf%HZOHHHe xapaxtepuemia -250 B, 3 A,
BBIX0/ TA1/2-TB1/2 Knemma NC DC30B. 1A
TA1/2-TC1/2 Kiemma NO
. Wnrepdeiic PG-mnats IMonneprxka 3HKOAEPA
Buemnnii
unTepdeiic PafH.II/IpCHI/IC fBHSI/I Peszeps
Wutepdeiic BHelIHEH KIaBUaTypsl | BHENIHsAS KilaBraTypa

3.10.4 Ioaka04YeHNe AHAJIOTOBbIX BXOJHBIX KJIEMM

ITpu UCTONb30BAHNHM CUTHANIA HATIPSDKEHKS B KAUECTBE aHAJIOTOBOTO BXO/1a OH CTAHOBUTCS YSI3BHMbIM
JUTS BHELTHUX ToMeX. VICIIonb3yiiTe sKpaHMPOBaHHbIN Kabelb 1 yOeIuTeCh, YTO OH HAIEKHO
3a3emiieH. Kabenb J0IDKeH ObITh KaK MOXKHO KOPOU€ ¥ JOJDKEH OBITh PACIOIOKEH JAIEKO OT JTHHUI
anekTponepenad. B ciydae cephe3HbIX TOMEX BO3MOXKHO A00aBIcHNE (DUIBTPa-KOHICHCATOPA WITH

(heppUTOBOTO CepICUHNKA B CHTHAJIBHEIN KaOeb.

Paccrosuue 10 20 m

A
\4

+10V

A

TOTEeHIMOMeTpa> 5 KOM

T i

Puc. 3-15 TonkimroueHre aHAIOTOBBIX BXOAHBIX KIEMM
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3.10.5 MoaxaoyeHne MHOTOQPYHKIHOHAIBHBIX BXOAHBIX KJIeMM

Pesxxum 1 (PexxuM 1o yMOT4aHHIO): BHENHMIA HCTOYHIK MTUTAHUS He PesxymM 2 : BHenHHI HCTOYHHK NMUTaHUS HCHOIb3yeTcs, korga DI
ucnonb3yercs, koraa DI B PNP pexume. B PNP pexume.

24V
PLC

SL9 SL9

DI6

HDI

COM

Pexum 3 : BHemHMIA UCTOUYHUK MUTaHUS HE UCTonb3yeTcs, korja DIB  Pexxum 4 : BHemHui HCTOYHUMK NUTaHUS UCTIONb3yeTcs, koraa DI
NPN pexume B NPN pexxume

Puc. 3-16 Ioakmrouenue U(POBBIX KIIEMM B Pa3IHYHBIX PEKHUMaX

Ha3zpanue Hacrpoiiku no
Onucanue pynkoun
NepeMbIYKH YMOJTYAHHIO

Korna nepemsruka B nonoxxenunt COM, ona coenunser COM ¢ koHTypoM
PE-COM |3azemnenust. COM

Kor,ua NEepeMbIYKa OTKIIFOUCHA, CBA3b CCIKAY HUMHU OTCYTCTBYCT

Korna nepemsruka B nonoxenuu GND, ona coenunser COM ¢ koHTypoM
PE-GND  |3azemueHust. GND

Korma TIEPEMBIYKA OTKIIIOYCHA, CBA3b CEXAY HUMHU OTCYTCTBYECT

Korzaa nepembluka ycraHOBIIEHA B peskuM V, All B pexumMe HalpspKeHHs
(0...10B)

Korna nepembriuka ycranoieHa B pexxuM I, All B pexxume Toka
(0...20mA)

Korna nepembiuka yctaHOBIEHa B pexxuM V, AI2 B pexxume HalpsKeHUs
(0...10B)

Korna mepembruka ycranoieHa B pexxum I, AI2 B pexxume Toka
(0...20mA)

Korna mepembruka ycranoieHa B pexxuMm V, AO1 B pexxuMe HarpsiKeHUs
(0...10B)

Korna nmepembruka ycranosiera B pexkuM I, AO1 B pexxume Toka
(0...20mA)

Korna nepembiuka yctanoBieHa B pexxuM V, AO2 B pexxuMe HanpsKeHUst
(0...10B)

Korna nepembruka ycranoBneHa B pexxuM I, AO2 B pexxume Toka
(0...20mA)

B monoxennn ON Brirogaercst uaTepderic RS485.

B nonoxxeanu OFF oH oTkirouaeTcst

All

Al2

AO1

AO2

485 ON

27



SL9-[1 UncTtpykuus 5. @yHKIMOHATBHBIE KOIBI

4. YrpaBiaeHUEe 1 MOHATOPUHT
4.1 HCTpYKIIMU K YIPABJICHUIO U MOHUTOPUHTY

DIGITAL KEYPAD

DIGITAL KEYPAD

Puc. 4-1 I1anens ynpaBneHus
1. Onmcanune WHIUKATOPOB
RUN: Otkn — pabora mpeoOpa3oBaTelnsi 4acTOThl MPUOCTAHOBIICHA, Bk — mpeoOpa3oBaTesib 4acTOTHI
HAXOJIUTCS B PeXKUME pabOTHI.
LOCAL: VYxa3siBaeT Ha crioco0 yrpaBlieHus: ipeoOpa3oBaTeneM: MaHelb, KIEMMbl WIH JTUCTAHIIMOHHOES
yIpaBlIcHHE.
OTk — ympaBieHHE ¢ MaHEIH KIaBUATypol, Bxi — ympaBneHwe ¢ KJIeMM, MUTAIOIIUN WHIUKATOP —
JUCTaHIIMOHHOE YITPaBJICHHE.
DIR: Uunukarop «Briepen/Hasany, Bxi — npsmoe BpalieHue.
TRIP: Ungukarop Hacrpoiika/ Ypasnerue MomernToM/Ommnoka
Bk — pexuM ympaBieHHs KPYTSIMM MOMEHTOM, MEIUICHHOE MHIaHUE MHAWKATOpA — aBTOHACTpPOIKa,
OBICTpOE MUTaHHE UHJINKATOpa — COOH.
2. NupukaTtop equHUI] U3MEPEHUS
I'm: YacroTa;
A: Toxk;
V: Hanpsixenue;
3. Lludporoi aucruien
[IatucumeoasHbii LED auciuie# oToOpakaeT 3aJaHHYI0 4aCcTOTY, BRIXOAHYIO YaCTOTY, JaHHbBIC

KOJIBI OIIINOOK.

4. OnucaHue KJIaBHLI HA IAHEJH YIpaBiIeHus (KJIaBuaTypa)
Tabnuua 4-1 OyHKIUHU KIIaBHATypHI

Knonka HaumMmeHnoBanue DyHKIHUA

PRG/ESC HpOFpaMMHpOBaHI/IC Bxox nnu BeIxon u3 IICPBOI0 YPOBHA MCHIO.

Bxon Ha Ooiiee HU3KUI YPOBEHL MEHIO U TIOITBEPKICHHE

DATA/ENTER ITonTBepxnenue
3HAYCHMSI ITapaMeTpa.

VBennueHue 3HaAYCHUS HIIH HOMCpa (byHKI_II/IOHaHBHOFO

A YBennueHue
Koza.
YMeHbIIICHHE 3HAUYCHUS WM HOMepa (GyHKITHOHAIBHOTO
v VMensbleHue
Koza.
Br160op 0T0oOpaXkaeMbIX apaMeTpOB IOOUYEPEIHO B PEIKUME
pabOTHI WIIK OCTaHOBKH. BBEIOOP CHMBOJIA IPHU U3MEHEHHUH
¢> [TepexnroueHune
MapaMeTpPOB.
3aryck 4acTOTHOTO MPeo0pa3oBaTelis B PEKUME
RUN 3amyck

YIpaBIeHUS TaHENbIO.
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Knonka HaunMmeHoBanue DyHKIHUA
OcTaHoBKa MpeoOpa3oBaTelis YaCTOTHI BO BpeMsl pabOThI 1
STOP/RESET OcranoBka/Copoc copoc B cirydae c60s1. DyHKIMH TaHHON KHOTIKA
orpannueHs! b9-00.
MF.K MHOTOYHKUMORAND- | [Tenek mouenue dyHKII cOrTacHo HacTpoiikam b9-01.
HOCTb

4.2 TIpocMoTp 1 n3MeHeHne (PyHKITMOHATBLHBIX KOJIOB

[Tanens ynpasiaenusa SL9 ncnons3yeT TpeXypOBHEBOE MEHIO.

MeHI0 COCTOUT M3 TPyl PYHKUMOHAIBHBIX KOAOB (YpoBeHs 1), GpyHKIHOHANBHOTO Kona (YpOBEeHb
2) ¥ 3HaYEHUs HACTPOHKH (YHKIIMOHAIBHOIO Koja (YpoBeHs 3), Kak I0Ka3aHO Ha PUCYHKE.

Bbibop

Bbi6op rpynnbi Bbi6op 3HaueHunAa

napamertpos N napamera/_\v napametpa /Y
PRG/ESC ENTER ENTER
A - » A -
50.00 | bO | b0-08 |_ 050.00
PRG/ESC PRG/ESC PRG/ESC
YposeHb meHio 0 YpoBeHb meHio 1 YpoBeHb MeHio 2 ENTER YpoBeHb MeHIo 3

Puc. 4-2 [opsimok pabOTHI ¢ TAHETBIO YIIPABICHUS
HNucrpyknus: BepHyThes kK ypoBHIO 2 ¢ ypoBHA 3 Bo3M0kHO, HaxkaB PRG nnu ENTER.
Pasauna B ToMm, 9TO:
[Tocne naxxatus kHonku ENTER cucrema coxpanseT HacTpolKy apaMeTpoB, BO3BPAIAETCS K YPOBHIO
2 B MEHIO U IIEPEXOUT K CIEAYIOIEeMY (GYHKIHOHAIEHOMY KOAY.
[Tocne naxxatws kHomku PRG cucTema He coXpaHseT HaCTPOWKY IapaMeTpPOB, a Cpa3y BO3BPAIIASTCS
K YPOBHIO 2 B MEHIO U OCTaeTCsA Ha TOM k€ (PYHKLIHMOHAIEHOM KOJE.
Ecnu cumBOi mapameTpa He MUTaeT Ha ypOBHE 3, 3TO 3HAYUT, YTO MapaMeTp HE MOXKET ObITh U3MEHEH.
Bo3MoXxHbIE TPUYUHBI:

1. Dro HewsMeHseMble (QYHKIHOHAIbHBIE KOIbl, TaKhe Kak: (haKTHYECKHE MapamMeTpbl TEeCTUPOBaHHS,
3aIUCH OTIepaIuid | T.1I.

2. JlaHHBIA (QYHKIIMOHAIBHBIN KO HE MOXET OBITh U3MEHEH BO BpeMs paOOThl, HO MOXET ObITh U3MEHEH
MOCJIe OCTAHOBKH.

4.3 KoHTpOJIb TapaMeTPOB COCTOSTHUS

B cocrosHum ocTaHOBKY WU paOOTHl HAKMHUTE [Jld> ” Ha TIAaHEJH ISl OTOOpaKEHHS cTaTyca
napameTpoB. OTOOpakeHHE TApaMETPOB OMPEISISICTCS IBONIHBIMY 3HAUCHUSAMH, 33]]aBACMbIMU
napamerpamu b9-02(mapametp 3amycka 1), b9-03(mapameTtp 3amycka 2) u b9-04(mapamerp
OCTaHOBKH) B LIIECTHAIIATEPHUHOM (hopmare.

B cocTosiHum ocTaHOBKH €cTh 16 CTaTyCHBIX MapaMeTPOB, KOTOPhIE MOTYT OTOOPaXaThCsl IO BBIOOPY:
HacTpOWKa YacTOTHI, HaNpsHDKEHHE Ha IMHHE, cocTosiHue BXxomoB DI, cocrosHme BbIXom0B DO,
HampspDKeHUE aHajoroBoro Bxoza All, mHampspkeHme anamoroBoro Bxoma Al2, HampspkeHue
aHanoroBoro Bxoga Al3, 3HaueHHe cueTyuKa, 3HAUCHUE JIUHBIL, mar nporpammel TIJIK, ckopocTts
3arpy3ku, yctaHoBka [IM]I- perymsaropa, BXomHAs 4acTOTa WMITYJILCHOTO BXOAAa M TPH PE3EPBHBIX
napamerpa.

CymiecTByeT 5 mapaMeTpoB COCTOSHUS paOOThI: pabodas dYacToTa, YCTAaHOBJICHHAsS dYacToTa,
HaIpsDKEHUE Ha IITUHE, BEIXOAHOE HATIPSHKEHNE W BBIXOIHOHN TOK. DTH ISTh TApaMETPOB 0TOOPaKaroTCs
M0 yMOJ4YaHWI0. J[pyrue oToOpakaroIiuecss mapamMeTphbl BKIIOYAIOT B CE0S: BBIXOJHYIO MOIIHOCTS,
BBIXOJTHOM KpYTAIIUH MOMEHT, cocTossHMe Bxoma DI, cocrosame Boixoma DO, HampsokeHUE
ananorosoro Bxoaa All, HampsikeHue aHanorooro Bxoga Al2, HanpspkeHue aHaiaoroBoro sxoga Al3,
3HAYCHHE CYCTUUKA, 3HAUCHUE JITMHBI, TUHEHHYIO CKOPOCTh, HacTpoliky 11 /]-perynsatopa, oOpaTHyro
cBs3b [1I/[-perynsTopa u T.1. Bel MOkeTe BIUATH HA OTOOpaKEHHE ITHX MapaMeTPOB IMPU TTOMOIITH
yctaHoBkH b9-02 u b9-03.

B ciiywae mepesarpy3ku 94acTOTHOTO IIpeoOpa3oBaTelis mocie cO0osl B MATAHUU TapaMeTpa OCTAFOTCS
TaKWMH ke, KaK JI0 005, 1 0TOOpaXKaroTCsl.
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4.6 Hactpoiiku napoJs

YacToTHEIN mpeobpaszoBateinh ocHareH Gynkiueit 3ammutel napoieM. Ecimm mst A0-00 yctaHOBICHO
HEHYJIeBOE 3HAu€HHE, 3HAYCHHE - JTO MapoJib Moyib3oBarens. [lapomb HaumMHaeT paboTarh mocie
BBIXO/Ia U3 PEXKNMa peJakTUpoBaHUs (QyHKIMOHANBHBIX KomoB. [Ipnm Haxkatmum kinasumm PRG nHa
9KpaHe 0TOOpa3utTcs “‘------ ., 1 HeoOXoAuMO OyJeT BBECTH NPaBHIBHBINA MapoOib MOJB30BATENS IS
BXOZa B MeHI0. [ oTkiroueHus (PyHKIMU 3alIUTHI TApoJieM BBeAuTe mapoib U ycraHoBute A0-00

paBHBIM (.

4.7 ABTOHaACTpOIKa ImapaMeTpoOB MOTOpa

Bri6epute pesxuM BEKTOPHOTO YIPaBICHHS, TIPEXK/IE YEM MTPeoOpa3oBaTellb YaCTOTHI HAYHET padoTaTh,
HEe0OXOJMMO TPaBHUIBHO BITHCATh MACMOPTHHIA TapaMeTp ABHUTraTellsi C TOMOINBI0 KIaBHATYPHI.
YacroTHbIll mpeoOpaszoBatenib SLLY OymeT COOTBETCTBOBATH CTAHJAPTHHIM MapaMeTpaM JBHTATEIs
COTJIACHO 3aBOJICKON TAaOJIMYKE; PEKUM BEKTOPHOTO YIPABIEHHS BO MHOTOM 3aBHUCHUT OT ITapaMeTpPOB
nsurarens. Ecau Bel xoTuTe 10OUTHCS XOpOIIeH MPOU3BOAUTEILHOCTH, HEOOXOIUMO BBECTH TOUHBIC
MapaMeTpsl YIIPaBISIEMOTO JBUTATEIS.

IIporiecc aBTOHACTPOMKHU JBUTATENS:

Bo-nepBhix, BEIOEpUTE B KauecTBe ucTouHnKa komaH (b0-02) manens. 3aTeM BIUIINATE B
(hakTHYeCcKHe mapaMeTphl IBUTATENS B CIEAYIOIIIE TapaMeTpsl (COTJIacHO 3aBOJICKOM Ta0mnyKe
JIBUTATEIIS):

IMapametp

d0-00: HoMuHaNbHAS MOIITHOCTH
d0-01: HomMuHanmsHOE HAMPsHKEHNE
d0-02: HoMuHaIbHBIN TOK

d0-03: HoMuHanbpHas YacToTa

d0-04: HoMuHanbHas CKOpoCTh
HacTtpolika acMHXpOHHOTO ABUTrATENs IEPEMEHHOTO TOKa

Ecam ngBuratens OTCOeOMHEH OT HArpy3kd, ycraHoBuTe il mapamerpa d0-30 3HadeHme 2
(aBTOMaTHUECKas HACTpOWKAa AaCHMHXPOHHOTO [BHUratens), 3areM HaxwmuTe kiaBuimry RUN Ha
KJaBuaType. Ecim aBuraTens He MOXKET OBITH IMOJIHOCTBIO OTCOETUHEH OT HArpy3KH, YCTAHOBHUTE IS
napamerpa d0-30 3HaueHune 3 (aCMHXpOHHAsI cTaTHYECKas aBTOHACTPOiika) U HaxkmMuTe Kiasumry RUN
Ha KJIaBHaType.

[IpeoOpazoBaTenb 4aCTOTH ABTOMATHYECKH PACCUUTAET CIEAYIONIHE TapaMeTPhl IBUTATEIs:

IMapamerp

d0-05: ConpoTtuBneHue cTaTtopa (ACUHXPOHHBIN IBUraTENb)

d0-06: ConpotuBneHue poTopa (ACHHXPOHHBIH ABUTaTEINb)

d0-07: MHIyKTUBHOE COMPOTHRIICHUE YTEUYKH (ACHHXPOHHBIN IBUTATETh
d0-08: B3anMHO€E HHAYKTUBHOE CONPOTHUBIIEHHE (ACUHXPOHHBIN
JIBUTATEIIb)

d0-09: Toxk xomocTOoro Xoaa (ACHHXPOHHEIN TBUTATEIIH)
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5. Onucanue (yHKIMOHAJIBHBIX KOJIOB
5.1 I'pynma b0: ba3oBrsie pyHKIIMOHATBHBIE TTAPAMETPHI

Kon HasBanue napamerpa Jramna3oH HaCTPOUKH ITo
YMOJIYAHUIO
b0-00 | BriOop Tuna apurarenst | O0: aCHHXPOHHBIN ABUTaTENb NEPEMEHHOIO TOKA 0

P — 0: BekropHoe ynpaenenue 6e3 garunka (SVC)
b0-01 yip 1/2: BonbT-4aCTOTHOE YIpaBlIeHUE 2

JABUTATCIICM

3:Bekropnoe ynpasnenue ¢ garunkom (FVC)

but enuauIl 1 OUT JECATKOB — 3TO BBIOOP peXrUMa yIpaBJICHUsI JBUTaTeNieM | U aBurarenem 2.
® (: BexTopHoe ynpasiieHne 0e3 naTauka (SVC)
BekropHoe ynpaBJieHUe ¢ OTKPBITHIM KOHTYPOM. [IpMMEHUMO K BHICOKOTIPOU3BOAUTENLHBIM MPUIIOKEHUSM,
TaKUM KaK: CTaHOK, [ICHTPU(yTa, MalllMHA JJIsl BOJIOYCHHS TPOBOJIOKH M MAIINHA JUIS JIUTHS MO IaBICHUEM.
Onun npeobpazoBaTenb YaCTOTHI MOXKET padOTaTh TOIBKO C OJTHAM JIBUTATEIIEM.
©® 5 BoabT-uacToTHOE ynpasJieHue (V/F)
[TprMeHNM K IPUITOKEHHUSIM C HU3KOM HATPY3KOH WM MPUIIOKEHUSM, TJIE OJMH MpeoOpa3oBaTelb YaCTOThI
paboTaeT ¢ HECKOJIBKMMU JIBUTATEIISIMU, TAKUMH KaK: BEHTHIISTOP U HACOC.
® 3: BekTopHOe ynpagsJieHHe ¢ 3aMKHYTbIM KOHTYpoM (FVC)
[TprMeHNM K BBICOKOTOUYHBIM CUCTEMaM KOHTPOJISI CKOPOCTH WIIM YIPABJICHUS KPYTALIUM MOMEHTOM, TaKUM
KaK: BBICOKOCKOPOCTHAs MalllMHA U1 MPOU3BOJCTBAa Oymard, kpaH wid JudT. OmuH mpeobpa3oBaTenb
4acTOThl MOXKET padoTaTh TOJIBKO C OJAHUM JIBUTATENIEM. DHKOJAEP JOKEH OBbITh YCTaHOBJIEH CO CTOPOHBI
neurarelsi, a PG-miara, cooTBeTCTBYOIIAst SHKOAEPY JOJDKHA OBITh YCTAHOBJIICHA CO CTOPOHBI YaCTOTHOTO
npeodpa3oBaTes.
Ipumeuanue: Ecnu wcronb3yeTcss BEKTOPHOE YIIPaBICHUE, HEOOXOIMMO BBINOJHUTH aBTOHACTPOUKY
JIBUTaTeNsl, TOCKOJBKY NPEUMYILECTBA BEKTOPHOIO YIPABJIEHUSI MOTYT OBITh UCTIOJIB30BaHbI TOJIBKO MOCIIE
MOJTyYeHUs1 TMPaBUJIbHBIX MapaMeTpoB aBurarend. Jlydmiedl NpoU3BOAMTENIBHOCTH MOXHO JOCTHYL C
MOMOILIBIO PETYJIUPOBKU TApaMEeTPOB CKOPOCTH B TpyIIe «d».
JUIs  TOCTOSIHHOTO MAarHUTHOro CUHXpoHHOro nBurarens SL9ue mnommepxkuBaer SVC. OObIYHO
ucnonszyercst FVC. [l HEKOTOphIX HU3KOMOIIHBIX JBHTaTelliel TakKe MOKHO HCIIONIB30BAaTh BOJIBT-
4acTOTHOE yTIpaBJICHHE.

Kon HasBanue Jnamna3oH HaCTPOUKH ITo
nmapaMmeTpa YMOJTYaHHUIO

0: Yrpasnenue knaBuatypoi (CBETOIMO/T BBIKIIL. )

Bri6op ncrounuka
b0-02 P 1: Yopasienue kiemmamu (CBETOIMO] BKII.) 0
KOMaH/IbI

2: Ynpasienue yepe3 uarepderic (CBeToIMO MUTACT)

Hcnonp3yercst sl onpeeNieHuss BXOJHOTO KaHaja KOMaHJ YIpPaBJICHUS YacTOTHOTO Ipeodpa3oBaTels,
TaKHUX Kak: 3aIyCcK, OCTAHOBKa, IPSAMOE BpallleHre, 00paTHOE BpallleHHe W TONYKOBBIA pekuM. Bel MoxkeTe
BBOJIUTH KOMaH/IbI B TPEX KaHAJIaX:
0: Yopasaenue knapuarypoii ("LOCAL/REMOT" uHnukaTop BBIKII.)
Komangel nogatorces HaxkatreM kiaBuil “RUN” u “STOP/RESET” na nanenu ynpaBieHHs.
1: Ynpasienue kiaemmamu ("LOCAL/REMOT" unaukaTop BKII.)
Koman[pI MO1at0TCsI ¢ MOMOIIBI0 MHOTO(DYHKIIMOHATTBHBIX BXOTHBIX KileMM ¢ QyHKimsimu: as FWD, REV,
JOGF, and JOGR.
2: Yupasaenue cuepe3 unrepgeiic ("LOCAL/REMOT" unaukaTtop MUraer)
Komannel momaroTcs ¢ TJIABHOrO KOMIbiOTepa. JIyisl MOJyYeHHs JOMOJHHUTEIBPHON WH(pOpMAUH CM.
[TpunokeHne NpoToKoJa CBSI3U.

Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJTYaHUIO

0: Liudposas nacrpoiika (UP/DOWN, 6e3
3aIICH TTOCTIE BHIKITIOUCHUS)

1: Hudposas nacrpoiika (UP/DOWN,
3aIUCh MOCTIE BBIKITIOUEHHS )

2: All

b0-03 Br160op ocHoBHO# yacToTel X | 3: Al2 1
4: AI3

5: UMy nbCHBIN BXOJ

6: MHOTO()YHKIIMOHATIBHBII
7:Bcrpoennsiit [IIK

8: PID
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9: YcraHOBKa uepe3 uHTpedeiic
10. TToTeHumoMeTp nanenu
Ucnonp3yercst it BRIOOpa KaHaia HACTPOMKH OCHOBHOW 4YacTOThl. BBl MOXKETE YCTaHOBHTH OCHOBHYIO
yacToTy B 10 kaHamax:

0: Hudposas nacrpoiika (Ilpexycranobnennas yacrora b0-12, Bo3amoxuaocth Momudukarmu UP/DOWN,
0€3 3aIHCH MOCIIe BBIKITIOYCHIIS)

Hauanbnoe 3navuenne 3amannoil yactoTel - b0-12 ([IpemycranoBnennas gactora). Bel MoxeTe M3MEHUTH
3alaHHYyI0 4acTOThl HakaTueM A u V¥ Ha maHenu ynpasinenust (i ucnonb3yst ¢ynkiuuo UP/DOWN Ha
BXOJIHBIX KJIEMMaXx).

[Ipu mepe3arpyske npeodpa3oBaTest 4acTOTH Iocie cO0sl 3a1aHHas YaCTOTa BO3BPAIIAcTCs K 3HaAUCHUIO b0-
12.

1: Hudposasa Hactpoiika (IIpemycraHosienHas yactora b0-12, BoamoxkHocTh Moaupukanuu UP/DOWN,
3aIIHCh ITOCTIC BBIKIIOUCHUS)

Havanbnoe 3nauenume 3amanHoit yactotel - b0-12 (IlpemycraHoBnenHas yactoTta). Bel MoxeTe 3amaTh
4acTOTHl HakaTueM A u V¥V Ha na"enu ymnpasieHus (wimm uctnonsdyst Gyakauio UP/DOWN Ha BXOTHBIX
KJIeMMax).

[Ipu nmepesarpyske npeoOpazoBaTesisi YacTOTHI IOocie cOOs 3aaHHas YacTOTa OCTAeTCsl TaKOH, Kakoi Oblia
110 c0osl.

Oo6patute BHUMaHue, uTo b0-10 (3amuch mudpoBoil HACTPOWKHM YACTOTHI cOOs) ompenenser, OyneT Jin
3aJaHHas dYacTOTa 3allOMHUHATBCS WM YOAJITBCS IPU OCTAHOBKE IMpeoOpa3oBaTelsi. DTO CBA3AHO C
OCTaHOBKOH, a HE C OTKIIIOYECHHEM ITUTAHHS.

2: Al

3: AI2

4: AI3

Yacrora 3a/1aeTcs aHAIOroBEIM Bxo/ioM. Ha mmate ynpasienust SL9 ects aBe terminals (All, AI2) kiremmbl
ananoroBoro Bxonaa (Al). Eme ogna knemma Al npeioctaBmnsieTcst KapToil paciivpeHust BBOJa-BBIBOA.

B tom uncne:

All: Bxox nanpspkenust 0B...10 B unu BxogHo! Tok 4MA...20 MA, onpenenenHbiii nepemsrakoit JP3 Ha
IUTaTe YIIPABICHHS;

AI2: Bxon nanpspkenus 0OB...10 B unm Bxogno#t Tok 4MA...20MA, onpeneneHHbIA niepembrakord JP3 Ha
IUTATe YIIPABICHHS;

AI3: Bxox nanpspkenus -10B...10 B

CootBeTcTByIOIIasT KpUBasi 3aBUCUMOCTH MeXAy BxoaHbiM Hampsbkennem All, AI2 u AI3 u nenesoit
9aCTOTON MOXET OBITh OTIPEACIISITHCS MTOTB30BATEIIEM.

[Ipu ucronb3oBanmun Al B KadecTBe MCTOYHHMKA 3a/aHUSI YaCTOTHI COOTBeTCTByMomee 3HaueHue 100%
BXOJIHOTO HarpsbKeHus1/Toka cooTBeTcTByeT b0-13 (MakcumarnpHast 4acToTa)

5: Hacrpoiika umnyJibcHbIM curaajiom (HDI)

Yacrota ycranasnuaercs ¢ momorisio HDI (BeicokouacToTHBIN UMITYyNIbCHBIN BXon). [TapameTps! curaana:
coctasisieT 9B...30B (auamazon nanpspkenns) u 0 kI'm... 100 k[ (mnanazon gactoT). UMy nbCHBIN CUTHAT
MOJKET OBITh MMOJIaH TOJBKO Ha Kiiemmy HDI.

CBs13p MKy 4acTOTOM BXOHBIX UMIyJibcoB HDI n ycranaBnmBaemotii 3agaercs napamerpamu b5-00 - b5-
03.

CooTBeTCTBYIOIIIEE COOTHONICHWE— 3TO JIMHEHHOE COOTHOmIeHHWE To JAByM ToukaMm. 100% wuacToTHOTrO
curaana coorserctByeT b0-13 (MakcumanbHas 4acToTa).

6: MHoropyHKIHOHAILHBIH

B MHOTOGYHKIIMOHAIEHOM MHOTOCETMEHTHOM pPEXHUME KOMOHWHAIMM pa3HbIX cocTosHui DI kiemm
COOTBETCTBYIOT Pa3HBIM 3aJaHHbIM dYactoraM. SL9 momaepxkuBaeT MakcumMyM 16  cKopocTeH,
peanmu3oBaHHBIX 16 komMOuHasAMuU yeThipex DI kiemm (3amanHbiM QyHKIMsAME oT 12 10 15) B rpymme Cl.
CKopocTh HECKOJIBKHX CErMEHTOB ONpENENseT MPOIEHTHOE COOTHOIIeHne 3HadeHus ot b0-13
(MakcuManbHast 4acToTa).

Ecmn mis MHOrOYyHKIMOHATBHOTO KaHalda HCIONmb3yeTcs kiemMma DI, HeoOXoaumo BBIOIHUTH
COOTBETCTBYIOIIYI0O HACTpOWKY B Tpymme b3. s momydenus moapoOHoi uHpopMmanuu cM. OrnucaHue
rpynms b3.

7: Mpoctoii IIJIK (BCcTpOeHHBII)

Korma B xadecTBe MCTOYHMKA 4acTOTHI UCIMOJNB3yeTCs MpocToit sornueckuit konposuiep (I1JIK), gacrory
peoOpa3oBaTeIst MOKHO MEPEKITIOYaTh MEXIy 16 4aCTOTHBIMHM XapakTepUCTHKaMH. BBl MoxeTe 3amathb
BpeMsl pabOThI, Pa3rOHA/TOPMOKEHHUS JUIA 16 9aCTOTHBIX XapakTepUCTUK. [l mosrydeHus NOApoOHOMH
nHpopmanmu cM. Onucanue rpynmsl C2.

8: PID

B kadectBe paboueii dvactoThl ucnonb3yercs Bbixon [IWUJI-perymsaropa. ITM] perymsarop oOBIYMHO
UCTIONB3yeTCS B 3aMKHYTOM KOHTYpE YIpaBleHHsS (C IaTIMKOM OOpaTHOH CBs3W), HapuMep, IpH
MOJ/IePyKaHIH TIOCTOSHHOTO JTaBJICHUSL.
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ITpu npumenenunu [T1]] B kauecTBe UICTOUHUKA YACTOTHI, €CJIM MMAHEJIb HAXOJIUTCS Ha HYJIEBOM
YpOBHE CTPYKTYpHI, pu Haxkatnn UP/DOWN HHBEpTOp aBTOMaTHYCCKH BOMIET B PEKUM 3aTaHUS
ycrasku [TU]] (CO-01). [Ipu oTkiIr09eHNN TUTAHUS HACTPOHKHU OyIyT COXpaHEHBI.

9: 3ananue yepe3 unrepdeiic

Yacrota 3amaercst mocpenctBoM rnopta RS485.

10: IoTeHUHOMETP KJIABUATYPbI

Komanpa gactoTsl mogaeTcs IOTEHIIMOMETPOM Ha KIIaBHAType. DTO NEeHCTBUTEIHHO TOIBKO IS

KJIaBUATYPbI C MIOTCHIUOMETPOM.

Kon HasBanue napamerpa Jnamna3oH HaCTPOUKH ITo
YMOTYaHHIO

0: Lludposas nacrpoiika (UP/DOWN, 6e3
3aIICH TT0CTIE BHIKITIOUCHUS)

1: Hudposas nacrpoiika (UP/DOWN,
3aIHCh MTOCTIC BBIKIFOUCHUS )

2: All

tAI2

: AI3 0
: Hactpoiika ummnynsca (HDI)

b0-04 Br160p uctouHuka
i BCIIOMOTATEIbHOMU YacCTOTHI Y
: MHOTO(GYHKIIMOHATBHBIN

: Berpoennsrii TTJIK

: PID

9: YcraHoBka yepe3 uHTepdeiic

© oL AW

10. TToTeHIMOMETp KJIaBUATYPbI

[Tpu ncnonbp30BaHUM IBYX HE3aBUCUMBIX UICTOUHUKOB 3a/IaHUSI YACTOTHI (MCTOYHUK YACTOTHI IEPEKII0YAETCS

¢ X Ha Y) UCTOYHHK BCITIOMOTaTEeILHON YaCTOTHI Y HCITOJIb3YETCS TaK e, KaK 1 OCHOBHOM MCTOYHHK YaCTOTHI

X (cM. b0-03).

Korpa ncnonb3yeTcs HCTOYHUK BCIOMOTraTeIbHOM 4acTOThI (MCTOYHUKOM YaCTOTHI SIBIISIETCS «onepauus X U

Y») oOpaTiTe BHUMaHHUE Ha CIICIYIONIHE ACIICKTHI:

1. Ecim HCTOYHHMKOM BCIIOMOTaTeIbHOM YacToThl Y sBIsieTcs 1udpoBas HacTpoiika, 3ajanHast yacrora (b0-
12) ve BcTynaet B cuity. HeoOxoaumMo HammpssMyro 3a1aTh OCHOBHYIO 4acTOTy HaXKaTueM KiaBuil A u ¥
Ha maHesu yrpasieHus (uiu ucnons3ys Gyrkuno UP/DOWN Ha BXOTHBIX KIIEMMaX).

2. Eciam MCTOYHHKOM BCIIOMOTATEIBHOM YacTOTHI sBIsSIETCA aHanoroBblid BXonm (All, AI2 and AI3) wmm
uMITynbcHast HacTporka, 100% BXOAHOTO cUrHaiia COOTBETCTBYET AMAIa30Hy BCIIOMOTaTEIbHON YaCTOTHI
Y (ycranaBnuBaetcs B b0-05 u b0-06).

3. Ecau MCTOYHMK BCIIOMOTaTEeIbHOM 4YacTOThl HACTPOEH Ha WMITYJbCHBIM BXOJA, OH aHaJOTHYEH
AHAJIOTOBOMY BXOJTy.

IMpumeuanue: OCHOBHOW UCTOYHHMK YaCTOThl X M MCTOYHHMK BCIIOMOTATENILHOW 4acTOTHl Y HE JOJDKHBI

KCIOJIb30BaTh OIMH U TOT ke KaHall. To ecTb, b0-03 1 b0-04 He MOryT OBITH YCTAaHOBIJIEHBI Ha OJTHO U TO K€

3HAYCHHE BO M30eKaHNe KOHMIUKTA.

Kon HasBanue napamerpa Jwnana3oH HaCTpOUKH ITo
YMOJIYaHHUIO
b0-05 BBIGOp JAuara3oHa 0: OTHOCUTENBHO MAKCUMAJIBHOM YaCTOTHI 0

BcIrioMoraTejibHoi 4yacToTel Y  |1: OTHOCUTEIFHO OCHOBHOM YaCTOTHI X

JlnamnaszoH BcrioMoraTeabHOM

b0-06 0%...150% 100%

Y4acTOTHI Y
[Ipu wucnonp3oBanuu omnepamyu X W Y wucnonbdyiores b0-05 u b0-06 mnsg ycraHOBKM AmMana3oHa
PETYINPOBKH HCTOYHHUKA BCTIOMOTATENBHON YacTOTHI.

Bbl MOXXeTE YCTaHOBUTH BCIOMOTaTeIbHYI0 YaCTOTY OTHOCUTEIHHO MAKCUMAJIBHOW YaCTOTHI MJIKM OCHOBHOM
yacToThl X. J[Mama3oH HACTPOWKH BCIIOMOTATENIbHOM YacCTOTHI M3MEHSETCSI B COOTBETCTBHHM C OCHOBHOM
4acTOTOH X.

Kon HasBanue napamerpa Jwnana3oH HaCTPOUKH ITo
YMOJIYAHUIO

bur enunnir: Beioop HCTOYHHMKA YaCTOTHI.
0: MlcTouHMK OCHOBHOM 4acTOThI X

b0-07 Br160p UCTOYHMKA YACTOTHI 1: Pacuer X u Y (Pe3ynbTar BHIYMCICHUS 0
OTIpENIeIAETCS OUTOM JIECSTKOB)
2: Ilepexmnrouenue mexay X u Y
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3: Ilepexnrouenue mexay X u " Pacuer X u
"

4: Tepexmouenue mexay Y u "Pacuer X u
v

bur necarkos: OtHormredne X u Y

0: X+Y

1: X-Y

2: Makcumym

3: Munumym

Ucnonp3yercst ans BeIOOpa KaHalla HACTPOWKM 4acTOTHI. HacTpoiika 4acTOThI MOKET OCYIIECTBIIATHCS C
IIOMOILBIO UICTOYHUKA OCHOBHOM 4acTOThI X WJIM UCTOUHHUKA BCIIOMOTaTEIbHOM YacTOTHI Y.

Ecnu ucTovHUK 9acToThI BKIFOUaeT B cebs oneparmu X u Y, Brl MokeTe 3a1aTh cMelieHne 9acToThl B b0-
08 myst cyneprno3uiy Ha pe3yabTaT onepaimu X U Y, yJIOBIECTBOPSIS pa3JIMUHbIC TpeOOBaHHSI.

Kon Hasanue napamerpa Jwnana3oH HaCTpOUKH ITo
YMOJIYaHUIO

CwMmeleHne 4acToThl
b0-08 BCIIOMOTaTCIBHOTO 0.00 I'...makcumaneHas gacrora(b0-13) 0.00 T'g

HMCTOYHHUKA YaCTOThI X U Y
JTOT mapameTp ACUCTBUTEIEH TOJBKO, KOrJa Jii MCTOYHHMKA YacTOThl 33/JaHO 3HaueHHe «X u Y».
OxoHYAaTeNbHAS YacTOTa MOJYydYaeTcsl IMyTeM MO0OaBIEHHs CIBUra YacTOTHI, YCTAHOBICHHOTO B 3TOM
rapameTpe, K pe3ysbTaTy onepanui X u Y.

Kon HasBanue Jnamna3oH HaCTPOUKH ITo
rapaMeTpa YMOJIYaHUIO

bur CAWHUIIL: IPUBA3KA KOMaHIbl KJIaBUATYPbI K

CJIEYIOLEMY UCTOYHUKY YaCTOTHI.
: Het npuBssku

: C momMo1kto 1udpoBoii HACTPOUKH
D All

Al2

AlI3

: HacTpolika ummynscamu

: MHOro()yHKIIMOHATBHBIN

: [TIpocroii ITJIK

: PID

: YcranoBKka yepes uHTpedeiic

[Tpussizka k
b0-09 HACTOYHUKY
Y4acTOThI

O X NN R W = O

bur necarkos: [IpuBsizka KII€MMBI K HCTOYHUKY
Y9aCTOTHIL.
0 -9, To e, uyTo 11 OUTa SIUHULL
bur coten: IlpuBszka kKoMaHbl Yepe3 HHTEpPeEc K
WCTOYHHKY YaCTOTEHI.
0-9, TO ke, YTO JUI OUTA €IUHMUI]
but ThIcsId: ABTOMaTHYECKast IPUBSI3KA K HICTOYHUKY
YaCTOTHL.
Ucnonb3yercs asst CBA3bIBaHUS TPEX KCTOYHUKOB KOMaH € IEBSATHIO MICTOUHUKAMHM YaCTOTHI, UTO 00JIer4aer
peau3auio CHHXPOHHOTO MEPEKIIOYESHUS.
[MonmpobHee 06 ncrounnkax yactorsl cM. Onmcanue b0-03 (BriOOp HCTOYHHKA OCHOBHOM 4acTOTHI X).
Paznnunele 3amynieHHbIe HCTOYHUKHA KOMaH/ MOTYT OBITh IIPUBSI3aHBI K OTHOMY UCTOYHUKY YaCTOTEHIL.
Ecnu mcToYHMK KOMaHIBI MPUBSI3aH K UCTOYHHUKY YaCTOTHI, HICTOYHUK, YCTAHOBJICHHBIN apameTpaMu b0-
03-b0-07, Gonplire HE AEHCTBYET, KOT/Ia HCTOUYHUK KOMAH/Ibl aKTHBEH.

Kon HasBanue napamerpa Jwnana3oH HaCTPOUKH ITo
YMOJIYAHUIO

3anuch HU(PPOBBIX HACTPOEK
ungp ™ 0: be3 3ammcu
b0-10 YacTOThI MIPU OTKIIOUEHUH 1

1: 3anuce

IIUTaHUA

DTOT mapameTp JeHCTBUTENICH TOJIBKO KOTa HCTOYHHK YaCTOTHI 33/1aH IIU(POBOI HACTPOHKOH.
Ecmu ast b0-10 3amano 3navenue 0, mudpoBas HACTPOKKa 3HAYCHUS YaCTOTHI BOCCTaHABIUBAeTCs 10 b0-12
(ITpemycTaHOBIICHHAs! YaCTOTA) IOCIIE OCTAHOBKM YaCTOTHOTO INpeobOpaszoBarens. M3MeHeHusl, 3aaHHbIC C
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niomortpio knaBuil A u ¥V wim ¢ nomorusio kiiemm UP/DOWN crupatorcst.

Eciu nns b0-10 3amano 3HaveHue 1, B kKayecTBe YCTAaHOBJIEHHON YaCTOTHI UCIIONIB3YETCS YacTOTa, 3aJaHHas
B MOMEHT OCTaHOBKH MPeoOpa3oBaTesis YacToThl. M3MeHeHne ¢ moMombio KiiaBuill A u ¥ WITH C TOMOIIBIO
xiiemM UP/DOWN 3anuceIBaeTcs U 0CTaeTCs NEUCTBUTEILHBIM.

Kon Hasanue napamerpa Jnana3oH HaCTPOUKH ITo
YMOJTYaHHIO
1: 0.1 T
b0-11 JIMCKPETHOCTH 4aCTOTHI 2:0.01 T 2

Ucnonb3yercs 11 yCTaHOBKU pa3pelleHns: BCEX YaCTOTHBIX IapaMeTpoB.

Ecmu pazpemenne cocraisier 0.1 ', SL9 moxet BeBoauTs 10 3000.0I'1. Ecnu pa3pemienue cocrasisier

0.01 I'r, SL9 moxert BeiBOauTh 10 300.00 I'.

IIpumevanne:

® [I3MeHeHMe 3TOro mapaMerpa MPUBENET K M3MEHEHHUIO JICCSITUYHBIX 3HAKOB BCEX CBSI3aHHBIX C YaCTOTOMN
MapaMeTpoB U M3MEHEHHIO CYIISCTBYONTNX 3HAYCHUH YaCTOTHI.

® DTOT NapaMeTp He BOCCTAHABIMBACTCS ITPH BO3BPAIIEHUH K 3aBOJCKUM HACTPOUKaM.

Kon Hasanue napamerpa Jnamna3oH HaCTPOUKHU ITo
YMOTYaHHIO
b0-12 IpenycTaHOBIEHHAs YaCTOTA 0.00... makcumanpHas gyactora (b0-13) 50.00 T

Ecim mcTouHMKOM 4acToThI sIBIsieTcs IUQpoBas HacTporika win kiaemma UP/DOWN, 3HadeHHe NaHHOTO
mapameTpa — 9TO HadaJlbHas 9acTOTa YaCTOTHOTO MpeoOpa3oBarens (MU(poBasi HACTPOIKa).

Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJTYaHUIO
b0-13 MaxkcumanpHas 4acToTa 50.00...3000.00 I'g 50.00 'y

Korpa wuctounukom wactotel sBisiercss Al, HacTpoiika ummynbcoB (HDI) wmiam mMHOrocermeHrtanbHas

ckopocTh, 100% BXOJHOTO CUTHAJIA COOTBETCTBYIOT 3HAYEHHUIO ATOTO MapaMeTpa.

Beixomnas yacrora SL9 moxker mocturate 3000I'm. UtoObl mpuUHHUMATh 00€ YacTOTHI 33JAFOINETrO

pa3pelieHrs ¥ BXOJHOW J1ana3oH 4yacTOT BO BHUMaHuUE, Bbl MOXKeTe YyCTaHOBUTh KOJIMYECTBO JECATHYHBIX

pa3psaoB Juis 3aaHus 4actotsl B bO-11.

® Ecmu g b0-11 3agano 3nauenue 1, pazpemenue omopaoi yactoTsl coctasisiet 0.1, B atom cnyuae
nuana3on HacTpoiiku b0-13 cocrasmser 50.0...3000.0 I'm.

® Ecmu ans b0-11 3agano 3nagenue 2, pazpenienre onopaoi yactotel coctasisieT 0.01T'a. B atom cnyuae
nuana3oH HacTpoiiku b0-13 cocrasnser 50.00...300.00 I'm.

Ipumeuanue: [locne m3menenns 3HadeHus b0-11 COOTBETCTBEHHO N3MEHSETCSI YaCTOTHOE

Pa3pCUICHUC BCCX (bYHKI_[I/IOHaHBHBIX KOIO0B, CBA3aHHBIX C YaCcTOTOH.

Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJTYaHUIO

0: 3agarts (b0-15)
1: All

Hcrounuk BepxHero mnpenena | 2: Al2
b0-14
4acTOThI 3: A3

4: Hactpoiika ummyibca (HDI)

5: Hactpotika cBs31

Hcnonp3yercst Al ycTaHOBKHM MCTOYHHMKA BEPXHETO MpeJiea YacTOThI, BKIIFoYas Iu(ppoByro HacTpoiKy (b0-
15), Al, HacTpoliky UMITyJibCa WJIM HACTPOUKY cBsi3u. Ecnu BepxHuit npenen yactotel 3anad All, AI2, AI3,
DI5 uim cBs3bIO, HACTPOWKA aHATOTHYHA HACTPOMKE OCHOBHOTO MCTOYHHKA 4acToThl X. [logpobHee cwM.
Omnucanue b0-03.

Hanpumep, utoObl 130ekKaTh yTEUKy B PEKHUME YIPABICHHS MOMEHTOM B MPHIIOKEHUHA HaMaThIBAIOIICH
MalHbl, Bel MokeTe 3a/1aTh BEpXHHI MIpeie YaCTOThI C IMOMOIIBI0 aHAIOTOBOro Bxoa. Korma yactoTHbIi
npeoOpa3oBaTellb IOCTUTHET BEPXHETO MpeJielia, OH OyIeT padoTaTh Ha TOH CKOPOCTH.

Kon HasBanue napamerpa Jwnana3oH HaCTpOUKH ITo
YMOJTYaHHUIO
b0-15 BepxHuil mpeaein 4acToTsl Huwicrtit npeaen wactotet (b0- 50.00 I'u
17)...makcumanbHast yactora (b0-13)
I[aHHBIﬁ rnapamMeTp UCIoJIb3yeTCs, 4TOOBI 3a4aTb BerHI/Iﬁ npeacy 4aCTOThI.
Kon HasBanue napamerpa Jwnana3oH HaCTpOUKH ITo
YMOJTYaHHUIO
b0-16 CMemeH“eq‘:?;’;‘:Im MPEACTA | 00 I'y...makcumanbHas sactota(b0-13) 0.00 T'x

Ecmu ucrounmkom BEPXHETO NpEaciia 4aCTOThI ABJIACTCA aHAJIOTOBBII BXOJ WJIN H&CT‘pOﬁK& HMITYyJIbCa,
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BEpXHUI Tpenesl KOHEYHOW YacTOTHI IOTYyYaeTcsl MyTeM T00aBJCHUS CMEIICHHS B 3TOM Iapamerpe K
BEPXHEMY MpEeNTy YaCTOThI, yCTaHOBJIEHHOMY B b0-14.

Kon HazBanue napamerpa Junamna3oH HaCTPOUKHU ITo
YMOJTYaHUIO
b0-17 HwxHuit npeaen 4acToTel 0.00 I'rx. . .BepxHUit npeaen yactorbi(b0-15) 0.00 T'g

Ecmm KOMaH/Ja 4YaCTOTbl HWXXC 3HAYCHUSA OAaHHOI'O IapaMeTpa, HpeOGpaSOBaTCHB HaCTOTbl MOXECT
OCTaHOBHTBLCs, NI pa6OTaTI) Ha HWKHEM NPEACIC 4aCTOThI, HJIN paGOTaTB Ha HyJ'IeBOI\/'I CKOpPOCTH. Pe3y.]'IBTaT
MOYET OBITH OonpeacICH C MOMOIIBIO b2-17 ( PEKUM YCTAHOBKH 9ACTOTBI HMKC HUXKHEIO ITpEALiia 1I.'{lCTOTI)I).
Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJTYaHUIO

0: IIpsimoe BpaieHue
1: OOpaTHOE BpalieHue
Bbr MokeTe M3MEHHUTH HAlpaBICHHE BPAIIEHWS IBHTATENS, M3MEHHWB ATOT MapaMmeTp 0e3 W3MEeHEHHs
MOJKITFOYCHHS JBHTaTeNs. V3MeHeHne NaHHOro mapaMeTpa pPaBHO3HAYHO CMEHe 000 u3 nByx (a3
nposonoB U, V, W nBurarens.

IIpumevanne:

JIBuraTenb BOCCTaHOBUT MCXOIHOE HAIIPaBJIeHUE IBMIKEHUS MOciie nHUIManu3auuu napamerpa (A0-09). He
UCIIONB3YHTE 3Ty (DYHKIHIO B CIIy4Yasx, KOTJIa M3MEHEHUE HAIIPABJICHUS BPAIICHUS IBUTATENS 3aIPEIICHO
MocJie 3aBepIIeHHs BBOJIa CUCTEMBI B OKCILTYaTalHIO.

Kon HasBanue napamerpa Jwnana3oH HaCTpOUKH ITo
YMOITYaHHIO

b0-18 Hanpasienue BpaiieHus 0

bazoBas wactora mnst
8 0: Yacrora paboThI

b0-19 n3meneruss UP/ DOWN Bo N 0
1: YacToTa HAaCTPOKKH

BpeMsi pabOoTHI
JlaHHBI TapaMeTp JSHCTBUTEIICH TOIBKO KOTIa HICTOYHUKOM YacTOTHI SIBISICTCS IU(PPOBas HACTPOHKA.

OH ucnosb3yercs i U3MeHeHUs 0a30BOI YacTOThI ¢ ToMouIbio kiaBuill A 1 ¥ wiu kiemm UP/DOWN.
Ecnm wactora paboThl 1 9acTOTa HACTPOHKH Pa3Nu4aloTCsl, IPOU3BOIUTEIFHOCTD IIPe00pa3oBaTest YaCTOTHI
B IIpoliecce YCKOpeHust/3aMe IeHHs OyIeT CHIBHO Pa3InyaThCs.

Kon HasBanue napametpa Jramna3oH HaCTPOUKHU ITo
YMOJTYAHUIO
0: JIuneliHoe yckopeHue/ 3aMeIeHe
b0-20 Pexum 1: Yckopenue/3amenieHue S-KpuBoi A 0
YCKOpEHUs1/3aMeITICHUS

2: Yckopenwne/3amenjienne S-kpuBoii B

Hcnonp3yercst Ui yCTaHOBKH peXMMa U3MEHEHUS YacTOThI BO BpeMs 3allyCKa M OCTAHOBKH YaCTOTHOTO
nmpeodpa3oBaTes.

0: JIuneiiHoe yckopeHue/ 3aMe/jieHue

BrixonHas yacToTa yBEJIMUYMBAETCS MM YMEHBIIAETCs B JIMHEHHOM pexxume. SL9 mpenocTaBiseT yeTbipe
IPyIIBl BpEMEHH YCKOPEHUS/3aMeIJICHNs, KOTOPhIE MOYKHO BBIOPATh € TIOMOIIBI0 MHOTO()YHKIIMOHATBHBIX
kiemm DI (b3-00...b3-11).

1: Yckopenue/3amensienne S-kpuBoii A

BrixonHas yactoTa pacTeT WIM CHIDKAETCSA BIOJb KPUBOW S. DTOT PeXHUM HCIONB3YyEeTCS B OCHOBHOM B
CIIy4asix, KOT/ia Mpolece 3amycka U OCTaHOBKH JOJDKEH ObITh OTHOCUTEJIBHO IUIaBHBIMU. Hampumep, mudt
nnu kouseriepHas ieHTa. BO-23 u b0-24 cOOTBETCTBEHHO ONPEENIAIOT BpEMEHHBIE IPONOPIIMN HAYAIBHOTO
Y KOHEYHOTO CErMEHTOB.

2: Yckopenue/3ameaJienue S-kpuBoii B

Ha nanHo# kprBOIf HOMUHANILHAS YacToTa ABUTraTes fb Bcerma sBisieTcsl TOUYKO# reperunda KpuBoid S. DTOT
PEKUM OOBIYHO MCIONIB3YETCS B CTy4YasX, KOTJa YCKOpEHHE/3aMeNICHHE TOJDKHBI OBITh HA CKOPOCTH BBIIIIE
HOMUHAJIBHOM.

A BbixogHan vacrora ()

YcTaHOBNEHHaA YacToTa
(ru)

HomuHanbHana yactora
(Tu)

»
»

0| po-23 | b0-24

Puc. 5-2 lnarpamMmma yckopeHus/3aMeNICHAS S-KPUBOIH
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Kon HasBanue napametpa Jwnana3oH HaCTPOUKH ITo
YMOJYaHUIO
0.00c...650.00c (b0-25 =2) B
b0-21 Bpewms pazrona 1 0.0c...6500.0c (b0-25=1) 3aBUCHUMOCTH
0Oc...65000c (b0-25 =0) OT MOIETH
0.00c...650.00c (b0-25 =2) B
b0-22 Bpems Topmoxkenns 1 0.0c...6500.0c (b0-25 =1) 3aBHCHMOCTH
0c...65000c (b0-25 = 0) OT MOJECIHU

Bpemst yckopeHus ornpenenseT BpeMs, He0OX0AUMOe YaCTOTHOMY mpeobpa3oBateltto st yekoperus ¢ 0 '
1o "bazoBas yactora yckopenusi/3amemienus” (b0-26), To ectb t1 Ha pucynke 6-3. F 3anaer uactoty: fb —
HOMHUHaJIbHAs yacToTa Apurarens, T — Bpems pasrona ot 0 ['1 70 HoMuHaTBHOW 9acToThI fb.
Bpems TopMorkeHus onpeensieT BpeMsi, He00X0UMOE YaCTOTHOMY TPE0Opa30BaTENIO JUIS 3aMEUICHHUS OT
"Ba3zoBast wactora yckopenus/3amennenus” (b0-26) o O I'm, To ecTb, t2 Ha pucyHKe S5-3.

A

BbixoaHaA YyacToTbl
(ru)

PasroH/3ameanexue
A0 6a30B0M YacToTbl

YcTaHOBNEeHHaA YacToTa

(| Bpems pasroHa ! : Bpema ocraHoBa —
A0 YCT. YacToTbl ! : C YCT. 4acToThI ' pT
< > < >
<« > <« >

Bpema ocraHoBa
¢ 6a30B0M YacTOTbI

Bpemsa pasroHa ao
6a30B0i4 YacToTbI

Puc. 5-3 Bpems pazrona/TopMokeHUs

SL9 npenocraBiseT YeTbIpe IPYMIbl BPEMEHH pa3roHa/TOPMOXKEHHS Ha BBIOOP. Bbl MoxkeTe mepexinoyaTh
ux, ucrons3ys kiemmy DI. Bel Takxke mMokeTe 3a1aTh 4eThIpe TPYNIBI BPEMEHU Pa3rOHa/TOPMOXKEHHS C
MTOMOIIBIO CIIENYIOMHX (YHKIIHOHATBHBIX KOJOB:

® ['pymmna 1: b0-21, b0-22

® ['pymma 2: b2-03, b2-04

® ['pymma 3: b2-05, b2-06

® ['pymnna4: b2-07, b2-08

Kon HasBanue napamerpa Jwnana3oH HaCTpOUKH ITo
YMOTYAHHIO
b0-23 | DBPEMCHHAL IO HANAIBHOIO | 6 (00 (100 0% myc b0-24) 30.0%
CerMeHTa S-KpUBOi
b0-24 | DBPEMEHHAI OIS KOHEUHOTO | 6 (00 (100 0% myc b0-23) 30.0%
CerMeHTa S-KpUBOi

Oty [1Ba mapaMmerpa ONpelNeNsAloT BpEeMEHHblE I[apaMeTpbl HavyajJbHOTO M KOHEYHOIO CErMEHTOB
YCKOpEeHHA/3aMeNIEHUS S-KPUBOM.

Ha Puc. 5-4 tl — sto Bpems, omnpenenennoe B b0-23, B mpeaenax KOTOPOro HAKIOH M3MEHEHHS BBIXOIHOM
4acTOThI IOCTENEHHO YBEIUYUBAETCs, 2 — 3TO BpeMsi, onpeneneHHoe B b0-24, B mpeenax KOTOPOro HaKJIOH
W3MEHEHMs BBIXOAHOM 4acToThl MocTerneHHO yMmeHblnaercs n0 (. Mexay tl u t2 HaKIOH WU3MEHEHUs
BBIXOJIHOW YacCTOTHI OCTAETCS] HEM3MEHHBIM (JINHEHHOE yCKOpEeHUe/3aMe IIeHHeE).
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SL9-[0 UncTtpykuus 5. OyHKIMOHANBHBIE KOJBI

‘\ BbixogHaA YacTota
(M)

YcraHoBneHHaA YacTtoTa

o 2 t3 t4 >B'°$”‘"
Puc. 5-4 Yckopenue/zameanenue S-kpuBoi A
Kon Hasanue napamerpa Jnamna3oH HaCTPOUKHU ITo
YMOJIYaHUIO
0:1c
b0-25 Enununa Bpemenn 1:0.1c |
YCKOpeHHs/3aMe JIeHUs 2:0.01c

Jna ynoBnerBopeHus: TpeOOBaHUI pa3inuyHbIX mpuiioxkeHuid SL9 mpenocTaBiseT TpU €IWHHLBI BpEMEHU
pasrona/ropmoskenust: 1c, 0.1c u 0.01c.
IIpumeyanue: 13MeHeHNE 3TOT0 NapaMeTpa NPUBEAET K U3MEHEHHIO IECITUYHBIX 3HAKOB BCEX

MapaMeTpoB, CBSI3aHHBIX C YACTOTOM, U U3BMEHEHHUIO COOTBETCTBYIOIINX 3HAYCHUM YaCTOTHI.
OOpariaiiTe BHIMaHHE Ha 3TO B MECTHOM ITPHJIOKEHHH.

Kon Hasanue napamerpa Jnamna3oH HaCTPOUKH ITo
YMOJITYaHHIO

0: MakcumanbHas yactora (b0-13)
1: 3amannas gactoTa 0
2:100 '

BpeMsi pa3roHa/TOpMOXKEHHSI ONIpENeNsieT BpeMs, HEOOXOAMMOE YaCTOTHOMY MpeoOpa3oBaTeito Juis
yBenmdenus: ot 0 I'p mo wacToTsl, 3amanaoi B b0-26.. Ecnu st naHHOrO mapameTpa 3ajaHo 3HaueHue 1,
BpeMsl YCKOpEHHs1/3aMeJICHNs CBS3aHO C 33J]aHHOM yactoTod. Ecnm 3amaHnHast yactoTa M3MEHSIETCs 4acTo,
YCKOpEHHE/3aMeITICHUE IBUTATEIIS TOXKE U3MEHSIETCSI.

5.2 I'pynna bl: IlapameTpsl yripaBiaeHHs TyCKOM/OCTaHOBKOM

Kon HasBanue napametpa Junana3oH HaCTPOUKH ITo
YMOJTYaHUIO

b0-26 bazoBast wactora Bpemenu
YCKOpEHHSA/3aMeTICHUS

0: Ipsimoit 3amyck

1: TlogxBat CKOpOCTH BpalIleHUS

b1-00
Pesxcum sanycica 2: [IpenBapuTenbHOE BO30YXKICHUE 0

(ACHUHXPOHHBIH IBUTATEIb IEPEMEHHOIO TOKA)

0: ITpsamoii 3amyck

Eciu s BpeMeHM TOPMOXEHHUSI MOCTOSTHHBIM TOKOM 3a/iaHo 3HaueHue (), 4aCTOTHBIM mpeoOpazoBaTesb
Ha4MHaeT padoTaTh C YAaCTOTHI 3aIlyCKa.

Ecnu BpeMst TOpMOKEHHS ITIOCTOSIHHOTO TOKa HE paBHO 0, mpeoOpa3oBaress 4acTOTHI CHAYANA BEBITOTHSIET
TOPMOXKEHHE MOCTOSHHBIM TOKOM, a 3aTeM HauWHaeT padoTaTh C YACTOTHI 3allyckKa. TO MPUMEHUMO IpU
MaJIOMHEPLIMOHHOM HArpy3Ke, a Takke KOrja ABUraTeslb BpallaeTcs Py 3aIrycKe.

1: [ToaxBaTt ckopocTH BpaleHUus

YacToTHBI MpeoOpa3oBaTeNb ONPEesieT CKOPOCTh BPAIlCHUs W HATPABICHUE [BHUTATENs, & 3aTeM
HavyrHaeT paboTy ¢ OTCIeKMBAEMOM 4acToToW. Takod IJIaBHBIM 3alyCK HE BIMSICT Ha BpAINAOIIAKCS
neurarens. OH IMPUMEHHM MpU TEpe3allyCKe MTHOBEHHBIM OTKJIIOYEHEM IHTaHUS B Ciydae OOJBIIMX
WHEPIUOHHBIX Harpy3okK. UToOBl 00eCHeYnTh KOPPEKTHBIN Mepe3amycK, BBEAUTE KOPPEKTHO MapaMeTphI
JIBUTATEIIS.

2: IIpeaBapuTe/bHOE BO30Y:KIeHHE (ACHHXPOHHBIH IBUTaTEJIb)

JleficTBHUTENICH TONBKO IS ACHHXPOHHBIX ABUTATENICH W MCIIONB3YETCS ISl CO3MAaHMSI MATHUTHOTO TIOJIS JI0
Hayvaja BpalleHHUs.

Jis 3amaHus TOKa NMPEeaBapHTENBFHOTO BO3OYXKICHUS M BPEMEHH HPENBAPUTEIBHOTO BO30YXKICHHS CM.
[MapameTpsrr b1-05 u b1-06.

Ecnmu nns BpeMeHM TpelBapUTEIBHOTO BO30OYXKICHUS 3aaHo 3HaueHue (), YacTOTHBIA MpeoOpa3oBaTelb
OTMEHSIET IPeABAPUTEIBHOE BO30YKICHUE U HAUMHACT paboTaTh C YACTOTOH 3aITycKa.

Ecnu Bpemst mpenBapuTeIbHOTO BO30YKACHUS He paBHO (), 9aCTOTHBIN mpeoOpa3oBaTeNb MPeIBapUTEIHLHO

B036y>1<11aeTc>1 nepea Ha4yaJiomM paGOTI)I, CHOCOGCTByS[ YIYyHHICHUIO JUHAMUWYCCKOI'0 OTKIIMKA ABUTATEIIA.
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SL9-M Unctpyxuus 5. OyHKIMOHATBHBIE KOIbI

Kog HazBanue napametpa Jnana3oH HacTpOMKHU [To ymMomyanmio
0: OT yacTOTHI IPU OCTAHOBKE
Pesxxum oTcnexxuBaHus .
b1-01 1: Ot HyneBoi ckOpoCTH 0
CKOPOCTH BpaIICHUS .
2: Ot MaKcCUMaJIbHOW YaCTOTHI

UToO0BI 3aBEPUINTH MTPOIIECC OTCICKUBAHNS CKOPOCTH BPAILICHUS B KpaTUalIINe CPOKH, BEIOEpHTE
MOIXOJSIIINN PEXUM, B KOTOPOM YaCTOTHBIH ITpeo0pa3oBaTeb OTCICKUBAECT CKOPOCTh BPAIICHHS
JIBUTATEIIS.

0: Ot yacTOTHI IPH OCTAHOBKE

OOBIUHBIN PEKHM.

1: Ot Hy/1€eBoii cKopoOCTH

[TpumenumM A epe3arpys3Ke MOCIe [UIUTENBHOTO OTKIIIOUEHHS I TaHuUS.

2: OT MaKCHUMAJILHOM 4acTOThI

[TpyMeHUM ITpU YHEPrOreHEPUPYIOLIEH 3arpys3Ke.

Kon Hasanue napamerpa Jnamna3oH HaCTPOUKHU ITo
YMOJTYAHHUIO
CKOpPOCTB OTCJICKUBAHMS
b1-02 P 1-100 20
CKOPOCTH BpAICHUS

B pexuMe monxBata CKOPOCTH BpAIIEHHs BBEIOEPHTE CKOPOCTh OTCIICKHBAHUS CKOPOCTH BparieHus. Yem
OOJIbIIIE 3HAUCHUE — TEM OBICTPEEe OTCICIKUBACTCS CKOPOCTh. OMHAKO CIUIIKOM OOJBIIOE 3HAYCHHE MOXKET
MIPUBECTH K HETOYHOMY OTCIISKUBAHUIO.

Kon HazBanue napamerpa Jramna3oH HaCTPOUKH ITo
YMOJTYAHUIO
b1-03 Yacrora 3amycka 0.00...10.00 T'y 0.00 T'g
b1-04 Bpewms 3anepaku yacToThl 0.0c...100.0c 0.0s
3amycka

UroObl 00eCeYnTh KPYTSMFA MOMEHT JIBHrAaTeNsl IPH 3allyCKe YaCTOTHOTO Ipeodpas3oBartels, 3aaanTe
MPaBIWIBHYIO 9acTOTY 3amycka. Kpome Toro, st co3manus Bo30YKACHUS IIPH 3aITyCKe JBUTATEIIS YacTOTa
3aIycKa JODKHA YACPKUBATHCS B TEUCHHE OIPEICIICHHOTO BPEMEHH.

Yacrora 3amycka (b1-03) He orpaHuuyeHa HWXHMM MpenenoMm. Ecnu 3ajaHHas 1eneBas 4acToTa HUKe
4acTOThI 3aIlycKa, Ipeo0pa3oBaTeib YaCTOThI HE 3aIlyCKAETCsl U OCTAETCSl B COCTOSIHUU YA KaHUsl.

B Bpemst mepexmodYeHust MEeXITy NMPSMBIM U OOpaTHBIM BpaIlleHHEM BpeMs yICpiKaHHS YacTOTHI 3aITyCKa
oTKIItoyaerTcs. Bpems ynepxaHus BXOAUT HE BO BpeMs YCKOpeHusi, a Bo BpeMs npocroro [TJIK.

[pumep 1:

b0-03 =0 HcTouHmK 9acTOTH — MU(POBask HACTPOIKA

b0-12 =2.00 I'g Yacrota nmudpooit HacTporiku = 2.00 I'm.

b1-03 =5.00 I'g Yacrora 3amycka = 5.00 I'n.

b1-04 =2.0c Bpewms 3aiepixku mpu 3aIlycKe COCTaBiIsIeT
2.0c.

B nmannom ImpuMepe npeoGpa3OBaTenb YJaCTOTbI OCTACTCA B COCTOAHUU YACPIKAHUA, a BbIXOAHAsA 4aCTOTa

pasna 0.00 I'n.
[Ipumep 2:
b0-03 =0 HcToYHMK 9acTOTHI — IU(POBAs HACTPOHKA
b0-12 =10.00 I'g Yacrota mudpooit Hactpoiiku = 10.00 I,
b1-03 =5.00 I'g Yacrora 3amycka = 5.00 'n.
b1-04 =2.0c Bpems 3anepku mpu 3amycke COCTaBIsieT
2.0c.

B nmannOM mpmMepe mpeoOpasoBatenb 4acToThl pasronsercs mo 5.00 'y 3a 2c, a 3aTeM yckopsieTcst 10
3aganaor yactoTsl 10.00 I'.

Kon HasBanue napamerpa Jnamna3oH HaCTPOUKH ITo
YMOJTYaHHUIO
Tox npwu 3amycke ¢
TOPMOKEHHUEM TTOCTOSHHBIM
b1-05 TOKOM/TOKOM 0%...100% 0%
HpeBapUTEIBHOTO
BO30YKIICHHS
b1-06 Bpens npu saryce ¢ 0.0c...100.0¢ 0.0¢
TOPMOIKEHHEM TTOCTOSIHHBIM
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TOKOM/TOKOM
MIPEIBAPUTEITHLHOTO

BO30YKIICHHS
TopMoXXeHHE TIpH BKJIIOUYCHHWH IIOCTOSHHOTO TOKa OOBIYHO HWCIONB3YyETCSI BO BpeMs Iepe3alrycka
npeoOpa3oBaTest YaCTOTHI JJIsI OCTAHOBKH BpAIIAIOIIErocs ABurateis. lIpenBapurensHoe BO30YyKaeHHE
UCTIONB3YyeTCs U CO3JaHus peoOpa3oBaTeeM MarHUTHOTO MO Ul ACHHXPOHHOTO JIBUTATENS TIEpes
3aIyCKOM, YTOOBI YIIyUYIIUTh OTKIIHUK.
TopMoxkeHue IOCTOSIHHBIM TOKOM JEHCTBUTEIBHO TONBKO AT npsiMoro 3amycka (b1-00 = 0). B atom ciiyuae
YaCTOTHBIA MPeoOpa3oBaTEIb BHIMOIHIET TOPMOKEHHE ITOCTOSHHBIM TOKOM TIPH COOTBETCTBYIOIIEM TOKE.
[locme 3amycka TOPMOXKEHHS IOCTOSIHHBIM TOKOM IpeoOpasoBaTens HaumHaeT pabory. Ecmm Bpems
TopMOoskeHHs paBHO 0, mpeoOpa3oBaTeh YaCTOTHI HAUMHACT paboTaTh Oe3 TOPMOKEHHSI IIOCTOSTHHBIM TOKOM.
UYemM O0JIBIIIE TOK TOPMOXKEHHS TIOCTOSTHHBIM TOKOM, T€M OOJIBIIIE CHITa TOPMOYKEHHS.
Ecnu pexxum 3amycka — npeasaputenbHoe Bo30yxaenue (b1-00 = 3), yactoTHelii npeoOdpazoBarenb cHavaua
CO3/IaeT MAarHUTHOE IIOJIE HAa OCHOBE 3aJaHHOTO TOKAa IpeABapUTENbHOr0 Bo30OyxnmeHms. [locie
MPEABAPUTEIBHOTO BO30YXKACHHMS YacTOTHBIM TpeoOpazoBarens HauwmHaeT paboty. Ecam Bpems
MpeABapUTENBHOTO B30y xeHus = 0, mpeoOpa3oBaTeb HAUMHACT PaboOTaTh Cpasy, 0e3 MpeaBaAPUTEIHHOTO
BO30Y K/ICHHSI.
TOK TOPMOXEHUSI MOCTOSHHBIM TOKOM FJIM TOKOM HIPEIBAapUTEIBHOIO BO3OYKICHHUS — 3TO MPOIEHT OT
HOMHUHAJIBHOTO TOKa JIBUTATEJIs.

Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJTYaHUIO

0: OcTaHoB ¢ 3aMeIeHUEM

b1-07 Pexxum ocTaHOBKH 0
1: CBoOOgHAS OCTAaHOBKA

0: OcTaHoB ¢ 3aMeAJIeHHeM

[Moce BKIIFOUSHHMST KOMAH Bl OCTAHOBA YaCTOTHBIN ITPe0o0pa3oBaTeb CHIXKACT BEIXOAHYIO YACTOTY COTJIACHO
BPEMEHH OCTAHOBA U BBIKIIIOYACTCS, KOT[a YacTOTa paBHa HYJIIO.

1: CBo0oOIHASI OCTAHOBKA

[Toce BKJIFOYCHUS KOMAHIbl OCTAHOBA YACTOTHBIA MPEOOpa3oBaTellb HEMEMICHHO 3aKPHIBACT BBIXOJ.
JlpuraTens cBOOOTHO OCTAHABIMBACTCS 3@ CUET MEXaHMUYECKONW HHEPIIHH.

Kon HasBanue napametpa Junana3oH HaCTPOUKH ITo
YMOJTYaHUIO
b1-08 HauanpHas 4acToTa TOpMOKCHMS 0.00 I'rr...MakcuMabpHast YacToTa 0.00 '
[IOCTOSIHHBIM TOKOM
b1-09 BpeMst 03kxumaHust TOPMOXKEHHST 0.0c...100.0¢ 0.0c
[IOCTOSIHHBIM TOKOM
b1-10 Tox npy TOpMOKEHUHU 0%...100% 0%
[IOCTOSIHHBIM TOKOM
bl-11 Bpewst npu Topmoxerun 0.0c...100.0¢ 0.0¢
[IOCTOSIHHBIM TOKOM

® b1-08 (HavanpHas yacToTa TOPMOKEHHS MOCTOSHHBIM TOKOM)

Bo BpeMsi OCTaHOBKM YacCTOTHBIA NpeoOpa3oBaTeNb 3allyCKaeT TOPMOXKEHHE ITOCTOSHHBIM TOKOM, KOTIa
pabouast 4acToTa HIKE 3HAYCHHS, 3aJaHHOTO B b1-08.

® b1-09 (Bpemst oxuianusi TOPMOKEHHSI IIOCTOSIHHBIM TOKOM)

Korma pabodas 4acToTa yMEHBIIASTCS IO HAYANEHON YaCTOTHI TOPMOMKECHUS IIOCTOSTHHBIM TOKOM, YaCTOTHBIN
mpeoOpa3oBaTedbh OCTAHABIMBAET BBIXOJ HAa ONPEIEIICHHOE BpeMs, a 3aT€M 3allyCKaeT TOPMOKEHHE
MIOCTOSTHHBIM TOKOM. DTO NIPEIOTBpanaeT Takhue cOOM, KaK IMPEBBIIICHNE TOKA, BEI3BAHHOE TOPMOKCHHUEM
MTOCTOSTHHBIM TOKOM HA BBICOKOH CKOPOCTH.

® b1-10 (Tok npu TOPMOKEHUU TOCTOSTHHBIM TOKOM)

JlaHHBIN TIapaMeTp OIpeAeNnseT BBIXOTHOH TOK HMPU TOPMOXKCHHH IIOCTOSHHBIM TOKOM M HAaXOAWTCS B
MPOLICHTHOM COOTHOIICHUHM C HOMUHAJIBHBIM TOKOM JaBHratens. Uem Ooble 3HAYEHHE, TEM CHIIBHEE
3P PEKT TOPMOKEHHS, HO TEM BBIIIE TEMITEPATypa IBUTATENS U U3ITyYCHHE TPeoOpa3oBaTes.

® bl-11 (Bpemst TopMOXKEeHHST TOCTOSTHHBIM TOKOM )

JTOT mapameTp ornpeesieT BpeMs BbIIEPKKU MPU TOPMOKEHHUU MOCTOSHHBIM TOKOM. Eciu 3Hauenue = 0,
TOpMO’KEHHE OTMeHsIeTcs. [Iporiecc TOpMOXKEHHS TOCTOSTHHBIM TOKOM TTOKa3aH Ha CICAYIOIIEM PHCYHKE.
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BbixogHas yactota Yacrora Havana
(u) TopmosKeHua DC

Yacrora Havyana
TopmoxeHua DC

Bpema
[levicTeytouiee A
BbIXOAHOE HanpAaXeHue

3apepKa

: TopmoxeHua DC
TopmoxkeHue DC

il

>
Bpema
Pabora i Topmorkenue DC
Puc. 5-5 Iporecc TOpMOKESHHSI ITOCTOSTHHBIM TOKOM
5.3 I'pynna b2: BecnomorarenbHble QYHKIIUH
Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOTYaHHIO
b2-00 Yacrora pabotsl JOG 0.00 I'r.. .mMakcHManbHas 9acToTa 6.00 '
b2-01 Bpems yckopenust JOG 0.0c...6500.0c 3aBncuT ot
MOJICIH
b2-02 Bpewms 3amennenus JOG 0.0c...6500.0c 3asncuT ot
MOJIEITH

OTU mapaMeTpbl UCTONb3YIOTCA Ul ONpeNeNeHus 3aJaHHON YacTOThl U BPEMEHHU YCKOpPEHHs/3aMeJICHUS
gacToTHOTO npeodpaszorarens B JOG pexxume. Pexum 3amycka 3amaetces kak «[Ipsmoit myck» (b1-00 = 0), a
€XKHM OCTaHOBA — KaK «3amMeJyieHue 10 octaHoBku» (b1-07 = 0).

Kon HasBanue mapamerpa Jliamna3oH HACTPOMKH o

YMOITYaHHUIO

b2-03 Bpemst yckopeHus 2 0.0c...6500.0c 3asncur ot
MOJIEIH

b2-04 Bpewmst 3ameuieHus 2 0.0c...6500.0c 3asmcut ot
MOJIEIH

b2-05 Bpewms yckoperus 3 0.0c...6500.0c 3asmcut ot
MOJIEIH

b2-06 Bpewmst 3ameuienus 3 0.0c...6500.0c 3asmcut ot
MOJIENH

b2-07 Bpewmst yckopenus 4 0.0c...6500.0c 3aBucur ot
MOJIENH

b2-08 Bpewms 3amennenus 4 0.0c...6500.0c 3aBucHT OT
MOJIENH

SL9 mpenocTaBiseT B 0OIIel CIIOXHOCTH YEThIpe HAO0Opa BPEMEHH 3aMeUICHHS/yCKOPEHHs, TO €CTh TPU
BbIIIEYKa3aHHBIX Tpynnbl ¥ rpynnsl b0-21 u b0-22. OnpenesneHus 4eTbipex IPYI MOJIHOCTHIO COBNAAAIOT,
nospobHoctu cM. B Onucanuu b0-21 u b0-22. Bel MokeTe nepeinoyaTbcss MEXIY YETBIPbMsI TPyIIaMu
BPEMEHU YCKOPEHHUsA/3aMEeIJIeHHs C TIOMOIIbI0 pa3HbIX KoMmOuHaumii kiemm DI [Insg nomydeHus
JonoHUTENbHOU mHpopMarmu cM. Onucanune b3-01 - b3-011.

Kon Hasanue napamerpa Jnamna3oH HaCTPOUKHU ITo
YMOIYaHUIO
b2-09 YacToTa nepeckoka 1 0.00 I'r...MakcuMaIbHas YacToTa 0.00 I'g
b2-10 Yacrora nepeckoka 2 0.00 I'r. . .makcHManbHas 9acToTa 0.00 T
b2-11 HacrorHeiii qmanason 0.00 I'1r...MmakcuMaIbHas YacToTa 0.00T"11
HEPECKOKA

Ecnu yactora HaCTpOI\/'IKI/I HaxXoAHuTCA B Ipeaeciax 4aCcTOTHOM AMIUIMTY bl IEPECKOKaA, d)aKTI/I‘IeCKaﬂ paGoqa}I
JacTtoTa MNpeaACTaBIACT coboii YJacTOTy CKayka, 6J'II/I3KyIO K 3aJaHHOM 4YacToTe. YCTaHOBKa 4YaCTOTHI
NEPECKOKa 1MoMoracTt n30eXaTh MEXaHHYECKOI'O PpE30HaHCa B HArpys3ke. SL9 noAACPKHUBACT ABE YaCTOThI
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nepeckoka. Ecmu o6a mapametpa 3amanbl kak 0, QyHKIHMS 9acTOTHI MEPECKOKa OTKIFOYaeTcs. [IpuHIMT
4acTOT NEPECKOKA U aMILTUTY/IbI TIEPECKOKa TIOKa3aHbl Ha pHC. 5-6.
BbIxoaHas yacrota A BbixoaHas Yacrota
(M) (M)

YacTota nepeckoka 2
Yacrorta nepeckoka 2

Yacrorta nepeckoka 1 \ 4

f

Amnautyaa

AAAAAAAAA | nepeckoka
Yacrora nepeckoka 1 T
Bpema T

Puc. 5-6 [IpuHUKI 9acTOT NEPECKOKA U AMITIIUTYABI IEPECKOKA

Amnnutyaa
A nepeckoka

»
»

Kon HasBanue napametpa Jramna3oH HaCTPOUKHU ITo
YMOJTYAHUIO
Yacrora nepeckoka Bo Bpemsi | 0: OTKIL
b2-12 p P 0.00T 1t
YCKOPEHHS/3aMe JICHHS 1: Ilonka.
Hcnonb3yercsi, 4ToObl YCTaHOBHTb, SIBJSIIOTCS JIM YacTOThl NEPECKOKA [CHCTBUTEIBHBIMH BO BpeMs
YCKOpEeHHUs/3aMeATICHUSI.

Korma wactoTel mepeckoka AEHCTBUTENBHBI BO BpeMsI YCKOPCHUs/3aMEMICHHUS, W padodas dYacToTa
HAXOJUTCS B NpEIeax YaCcTOTHOTO IWana3oHa IEepPecKoKa, (pakThuecKas padodasi 4acToTa MEPEecKOYHT K
BEpXHEH TpaHHIE 3aJaHHOTO YAaCTOTHOIO AMAIa30Ha IEepecKoKa (MPOCKAKMBACT OT HIDKHEH YacTOTHI
MPOCKOKA JI0 BEpPXHEH YacTOThl Mpockoka). Ha criemyromem pucyHKe TMOKa3zaHa guarpaMma 4YacTOThHI
MepecKOKa BO BpeMs! YCKOPEHHsI/3aMe JICHHSI.

B bIXOAHaA 4YacToTa
(Mw) A

AMNAUTYAAQ YaCTOTHOrO

Yactora nepeckoka2 | " nepeckoka
Y AMNAUTYAQ YAaCTOTHOrO
A nepeckoka

Yactotamepeckokal | e

Bpema T
Puc. 5-7 JlmarpamMmma 10CTYITHOCTH YaCTOTHI MIEPECKOKA BO BPEMsl YCKOPCHUsI/3aMEIJICHUSL.
Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJTYAHUIO
Touka nepexroueHus
YaCTOTHI MEXIY BpeMEHEM
b2-13 Ay BP 0.00 I'1r...MmakcuMaIbHas YacToTa 0.00 T
yCcKopeHus 1 ¥ BpeMeHeM
YCKOpeHHS 2
Touka nepexmoueHus
9aCTOTHI MEXKIY BpEMEHEM
b2-14 1Y BP 0.00 I'rx...mMakcuManbHas 4acToTa 0.00 I'g
3amenyieHus 1 u BpemeHem
3aMeJICHHs 2

(DYHKI_II/ISI ﬂeﬁCTBHTCHBHa, Koraa BI)IGpaH JABUI'aTCIIb lu NEPEKITOYCHUEC BPEMEHU YCKOpeHI/ISI/Z%aMeL[HCHI/If{
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HE coBepIaeTcs ¢ moMoipio kiemm DI. Mcronb3yercst Bo BpeMst paboThl 4aCTOTHOTO TIPE00pa3zoBaTes s
BEIOOpA IpyII BpeMeHH YCKOPEHUs/3aMeUICHUSI HA OCHOBE JIana3oHa pabovell 4acTOThl, a HE Ha OCHOBE
kiaemm DI

BbixoaHaA yacrota A
(Tu)

YcraHoBneHHaa
yacrora

»
»

Time(t

Bpema Bpema
pasroHa 1 P ocraHosa 1

Bpema

Bpema
ocTaHosa 2

pasroHa 2

Puc. 5-8 [lepexmoucHue BpeMeHH YCKOPEHUS/3aMeIJICHUS

Bo Bpems yckopenus, eciu pabodast 4acToTa MEHbIIe 3HaueHust b2-13, BeIOMpaeTcs BpeMsi yCKopeHus 1.
Ecim pabodas yactoTa Gonbine 3HaueHus: b2-13, BeIOUpaeTcs BpeMs yCKOpeHus 2.

Bo Bpems 3ameuienust, eciiu pabouasi yactoTa 6osblie 3HaueHus b2-14, BeiOupaeTcs BpeMs 3amenienus 1.
Ecnu pabouas yactora MeHbIIIe 3Ha4eHust b2-14, BeIOHpaeTcs BpeMsl 3aMe]IeHHs 2.

Kon HasBanue napamerpa Jwnana3oH HaCTPOUKHU ITo
YMOJTYaHHIO
0: IoxkJ.
b2-15 06 0
paTHOE BpalleHHe I O

Hcnonp3yercst Ui ynpaBieHds: 0OpaTHBIM BpaIlICHHEM YacTOTHOTO TpeoOpasoBarens. B cimydasx, korna

06paTHOC BpalCHUE 3alpeuIiCHO, YCTAHOBUTC 3HAUCHUC 1 JJIL JAHHOI'O napaMeTpa.
Kon HasBanue napametpa Jramna3oH HaCTPOUKH ITo

YMOJTYaHUIO

3amnpeleHHoe BpeMs Npu

b2-16 0.0...3000.0¢c 0.0c

peBepCHPOBaHUN

Hcnone3yercs 1 yCTaHOBKM BpeMeHH, Koraa Berxof paseH 0 'y mpu mepexoie mpeodpa3oBaTes 9acTOThI
K IPSIMOMY HJIH OOpaTHOMY BpAIIICHHIO, KaK TIOKA3aHO HA CICAYIOIIEM PUCYHKE.

BbIXDAHaﬂ Yacrora
(M)

Bpawenue snepep (FWD) )

»

Bpema T
<>

MepTBan 30Ha

BpaleHue Hasag (REV)

Puc. 5-9 3anpemennoe Bpems Ipu peBEpCHPOBAHNN

Kon HasBanue napamerpa Jwnana3oH HaCTpOUKH ITo
YMOJIYAHUIO
Pexum pa6ots! mpu 3aganHoii | 0: 3aIyCK Ha HIDKHEM HpPeJIesie 4acTOThI
b2-17 4acTOTe HUIKE TIpesena 1: Cron 0
9aCTOTHI 2: 3amyck Ha HyJIEBOI CKOPOCTH

Hcnonb3yercst U yCTaHOBKM PEXMUMa PabOTHI YacTOTHOTO IpeoOpa3oBarelisi, KOrja 3aJlaHHas 4acToTa
HWKe Tpenena 4yactoTel. SL9 mpemocraBiisieT Tpu pexuMa pabOThl ISl YIOBIESTBOPEHUS TpeOOBaHWI
PAa3IUYHBIX IPIII0KEHHUH.

Kon HasBanue napamerpa Jwnana3oH HaCTpOUKH ITo
YMOJIYAHUIO

Vrpasnenue npocenanuem

b2-18 0.00I'n...10.00 I'g, 0.00 T

HArpys3ku
I[aHHaS[ (bYHKI_II/ISI HCTIOJIB3YCTCS U1 GaﬂaHCI/IpOBKI/I pacrnpeaciICHuA pa60qel71 Harpy3kKHu, KOrja ucrojab3yeTcCsa
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HECKOJIBKO JBHUTATENEW AJsl YIpaBlEHUs OAHOW M TOW jK€ Harpy3koil. BrIxonmHasi dacToTa 4acTOTHOTO
peoOpa3oBaTellsi CHIDKACTCS TIPH YBEITMYESHUH HAarpy3Ku. Bbl MoXeTe yMEHBIIUTh HArpy3Ky Ha JIBUTATEIb,
YMEHBIIUB BBIXOHYIO YaCTOTY JIJIs JAHHOTO JBUTATEIs, BHITIONHSS OAIaHCHPOBKY padoueit Harpy3Ku MEKIY
HECKOJILKUMU JBUTATEIISIMHU.

Kon HazBanue napamerpa Junamna3oH HaCTPOUKH ITo
YMOJTYaHUIO
0: Otk
b2-19
[puopurer kiemmel JOG 1: Tomn, 0

Hcnone3yeres muist onpeaenenust npuopurera kiemmsl JOG.

Eciu kiemma JOG sBiisieTCst IPHOPUTETHOM, YaCTOTHBIHM NPpeoOpa3oBaTellb IEPEKIIOYAETCS B COCTOSHUE
pa6ots! kitlemMbl JOG npu Hanmuuun koMauasl JOG Bo Bpemst nporiecca paboThl 4aCTOTHOI'O
npeodpa3oBaTes.

Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJTYaHUIO
YcraHoBKa TOCTHKEHUS
b2-21 A 0...65000 u 0u
mopora pabo4yero BpeMeH!

Ucnonb3yercs 111 yCTaHOBKHU JOCTHKEHUS YaCTOTHBIM ITpeoOpa3oBaTesieM opora padouero spemenu. Eciu
HakomuTelbHoe pabouee Bpems (b9-09) mocTuraeT 3HauYeHUs, 3aJlaHHOTO B 3TOM IapaMmeTpe,
COOTBETCTBYIOIIAs KJIEMMa JUCKPETHOTO BBIX0JIA BKJIIOYAETCSI.

Kon HazBanue napamerpa

Jwnana3oH HaCTpOUKH ITo

YMOJTYAHUIO

b2-22

JeticTBHE MOCIE TOCTHKCHUS
BpPEMEHHU paboThI

0: ITponomkeHne paboThI
1: Cron

0

I[aHHai[ Q)YHKIII/IS[ HCIIOJIB3YCTCA I ONPECACICHUA I[eﬁCTBHSI ocjI€ AOCTHMIKEHUA HNPEAYCTAHOBJICHHOIO
Bpemenu b2-21. [Ipu ycraHoBke 3HaueHus 0 mpeoOpa3oBaTeNb MPOIODKUT PaboTaTh MOCIHE JTOCTIDKCHUS
NpeaAyCTaHOBJICHHOI'O BPEMCHHU; ITPHU YCTAHOBKC 3HAUCHUS 1 Hp606p33OBaTeJ'IB OCTAaHOBHTCA.

Kon HasBanue napametpa Jramna3oH HaCTPOUKHU ITo
YMOJTYaHUIO

0: Bertmisatop paboTaet Bo BpeMsl pabOTHI
Kontpons oxnaxnaromiero
b2-23 1: Bentunsatop paboTaeT nmpu BKIFOUYCHUH 0
BEHTWISATOPA

INHUTaHUA

Hcnonp3yeTcs Ui yCTAaHOBKH PEKUMa PabOTHI OXJIXKIAIOIIET0 BEHTHIIITOpa. Eciu 1t manHOTrO mapamerpa
3agaHo 3HaueHue 0, BEHTHIATOP paboTaeT, KOria YacTOTHBIA IMpeoOpa3oBaTelb HAXOMUTCS B pabodeM
cocrosnuu. Korna mpeoOpa3oBaTenib OCTaHABIUBAETCS, BEHTWIATOP PabOTaET, €ClIM TeMIIepaTypa paauaropa
Boime 40°C u ocTaHaBIMBAaeTcs, eciu Temrneparypa Huxke 40°C.

Ecim nns manHOTO TMapamerpa 3aJaHO 3HA4YCHHWE 1, OXJIaKAAIOUIMA BEHTHIATOP paboTaeT Bcerna, eciu
MOJIAHO TMHUTAaHUE HA Mpeo0pa3oBaTeb.

Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJTYAHUIO
b2-24 YacTtoTa Ccrismero pexuma 0.00T'11...yactoTta npoOyxaenus (b2-26) 0.00 I'u
b2-25 Bpewmst 3anepiKKn CHa 0.0c...6000.0¢ 0.0c
UYacrora crisimero pexuma (b2-
b2-26 4 0 0.00T
acToTa Hpoby et 24).. . makcumanbHas gactora (b0-13) a
b2-27 Bpews sazepicit 0.0c...6000.0c 0.0c
MPOOYKIICHUS

OTH mapameTpsl UCIIONB3YIOTCS AL peanu3anyy (pyHKIUU CHa M (PYHKIUHU MPOOYXIEHNS B MPHIOKECHUN
MOJIa4X BOJIBI.

Korma gacToTHBIN mpeoOpa3oBaTenb HAXOAUTCSI B COCTOSHUM PaOOTHI, OH IEPEXOIUT B COCTOSHHE CHA U
OCTaHAaBIIMBAETCS] aBTOMATUYECKHU TOCIE BpeMeHH 3aAep KKy cHa (b2-25), ecnu yacToTa HUXKE WM paBHA
YaCTOTE CIIAIIEro pexuma (b2-24).

Korma wdactoTHBINi mpeoOpa3oBaTeldb HAXOAWTCS B CILIIEM PEXHME M TEKylmlas KOMaHIa paboThI
JICCTBUTENbHA, YaCTOTHBIN Tpeo0pa3oBaTeslb 3aIyCKaeTCsl MOCIe BPEMEHHU 3aJepyKKu MpoOyxaeHus (b2-
27), ecnv 3aJJaHHAs YaCTOTA BBIIIE MM PaBHA YacToTe mpolyxaenus (b2-26).

Kak mpaBusio, HacTpolika 4acTOThI aKTUBH3ALIMHU 10JKHA ObITh PaBHA WJIH BBIIIE, YEM YacToTa Mmokod. Eciu
9acTOTa aKTHBU3AIIMH U TIOKOSl YCTaHOBJIEHBI Ha (,B TAKOM CiTydae (DYHKIIMH CIISIIETro pexkuMa U
poOyKAEHHS OTKIIIOUEHBI.

Kornma ¢yHkmus crisimero pexrma BKIIFOUCHA, €CITH HCTOYHUKOM 9acTOTHI siisteTcs 1M1, Bermonusiercst am
pabora [MTU]] B cocTostanu mokost wim HeT onpenensiercst CO-27. B atom ciydae Beidepute padoty TN,
pa3pelieHHy1o B coctossHuM octaHosa (C0-27 = 1).
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Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJTYAHUIO

0: Orxa.

b2-28 DyHKIMS TaWMUHTa 1 HEI;[JII(ﬂ. 0
0: b2-30
1: All

. 2: AI2

b2-29 | HcrouHuk BpeMeHH TaiMUHIa 3 AL3 0
(100% ananoroBoro Bxojia COOTBETCTBYET
3Ha4YeHMIO b2-30)

b2-30 JIMTeNnbHOCTh TaMUHTA 0.0mun...6500.0 Mun 0.0 mun

JlaHHBIE TApaMeTPhI UCIIONB3YIOTCS UL peai3anuy (YHKIUHA TAHMHHTA YaCTOTHOTO ITPpeo0pa3oBaTes.
Ecim nns mapamerpa b2-28 3agaHo 3HadeHue 1, YaCTOTHBIM NpeoOpa3oBaTellb 3aIyCKaeT TaUMHHT TIPH
3amycke. Koraa 3agaHHas [UIMTEIBHOCTh TaHMHUHTA OYIET MOCTHTHYTA, IPEOOpa3oBaTeNlb aBTOMATHYCCKU
OCTaHOBHUTCSI, a COOTBETCTBYIOIMH curaai DO Beiaact curnan B

YacroTHbIi TipeoOpazoBaTenh HaUYMHAST OTcUeT BpeMeHd ¢ 0.0 MHH IpW Ka)XIIOM 3aITyCKe, a OCTaBIIeecs
BpeMsI MOXKHO MTpoBepUTH ¢ momortpio UO-20.

JUTNTEIbHOCTD TaliMUHTa YCTaHaBiIMBaeTcs B b2-29 u b2-30, cueTHas eAMHUIIA — MUHYTA.

Kon HasBanue napamerpa Jwnana3oH HaCTpOUKH ITo
YMOJTYaHHUIO
Bpemst paboThI JOCTHUTIIO
b2-31 peMAp A 0.0muH. ..6500.0 MuH 0.0 Mun
mnopora
Ecnu Tekyiee BpeMs pabOTHI JOCTHTAET 3HAUCHHMS, 33]JAHHOTO JUISl TAHHOTO MapaMeTpa, COOTBETCTBYIOIIHI
DO Boiaaer curaan Bil., yka3biBas 4TO JOCTUTHYTO 33IaHHOE BpeMsi paOoThl.
Kon HasBanue napamerpa Jwnana3oH HaCTPOUKH ITo
YMOJTYaHUIO
0: Her
b2-32 3amuTa npu 3amycke 10 0
s Jla

JlaHHBIN mapamMeTp HCIONIB3yeTcs Ui oOecredeHus] 0e30MacHOCTH YacTOTHOro mpeoOpasoBaTens. Ecim
3aJaHo 3HaueHue 1, mpeoOpas3oBaTeNb HE pearupyeT Ha KOMaHAy 3allycKa IOciie BKJIIOYEHUsS] MUTaHUs
(HampuMmep, nepe BKIIOUEHHEM TUTaHUs BXOJHAs KJIeMMa BKJIIOUEHA).

YacToTHBIH TpeoOpa3zoBaTesb pearnpyeT TOIBKO MOCIe OTMEHBI KOMAH/IBI 3aITyCKa M CHOBa PadOTaeT.
Kpome toro, nmpeobpazoBarens He pearupyeT Ha KOMaHIy 3aIlycKa, IeHCTBYIOIIYIO TTOcie cOpoca OMINOKH.
3ammTa 3amycKa MOXeT OBITh OTKITIOUEHA TOJIBKO ITOCTIE OJHOKPATHOW OTMEHBI KOMAHIBI 3aITyCKa.

TakuM 00pa3oM, JBHUTATENs HE 3aIlyCTUTCS aBTOMATHUYECKU, YTOOBI M30€KaTh HEMPEIBUICHHBIX OMAaCHBIX
YCIOBHUH IJIs1 STHX KOMaH]I 3aITyCcKa TPH BKIIOUCHUH MTUTAHUS MIIH COPOCE OIINOKH.

5.4 I'pynna b3: BXoaHbIe KJIEMMBbI

SL9 obecrnieunBaer mectb 1UdpoBbix BxoAHbix (DI) kimemm (HDI MokeT wuCHoib30BaThCs IS
BBICOKOCKOPOCTHOI'O MMITYJIbCHOT'O BXOJla) M JIB€ aHAJOTOBBIX BXOIHBIX KieMMbI (Al). JlononHuTenbHas
IUIATa PaCIIMPEHUs 00ECIICUMBAET €Ille MIECTh MU(PPOBBIX BXOAHBIX KiieMM (DI7 - DI12) u oqHy aHaIoroByo

BXOJIHYIO Kemmy (AI3).

Kog Ha3Banue napamerpa [To ymMomyanmio Jwnanazon
b3-00 Bri6op gynkimm DI1 1: ITYCK BIIEPEJI(FWD)
b3-01 Br16op ¢byukmmm DI2 2: ITIYCK HA3A/L (REV)
b3-02 Br16op ¢pyukmmum DI3 6: MHoroyHKITHOHATEHAS KIIeMMa 1
b3-03 Bri6op pynkmun DI4 7: MHOropyHKUMOHAIBHAS KIIeMMa 2 0-49
b3-04 Br16op ¢yukmmm DIS 8: MHoro(dyHKIIOHaIRHAS KiIleMMa 3
b3-05 Peseps 0: MuOro()yHKIMOHANbHAS KIleMMa 4
b3-06 Bri6op ¢pynkimu HDI 32

B cnenyrorieii Tabmmiie nmepeurcacHsl GYHKIMU, JOCTYIHBIE T MA(PPOBBIX BXOAHBIX KJICMM.
Tabmuia 6-1 OyHKIEH TUGPOBBIX BXOIHBIX KIEMM

3HaveHue DyHKIHSA Onucanue
3anaiite 3HaueHue 0 11 3ape3epBUPOBAHHBIX KIIEMM, YTOOBI
0 He pabotaer
n30exkaTh cOOEB.
IIpsmoii 3AITYCK
Krnemma ucrions3yercst Uit yIpaBIeHUs TPSAMBIM HITH
1 (FWD) nnu xomaHa
samycka 00paTHBIM 3aIyCKOM YaCTOTHOTO Peo0pa30oBaTes.
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3HayeHue DYyHKIHUS Onucanue
O6partnsiii 3AITYCK
2 (REV) unu HanpaBieHue

FED/REV

KnemMma onpenensier TpeXnpoBOHOE yIIpaBiIeHUE

TpexmpoBoaHOE N
3 4aCTOTHBIM IpeoOpa3oBarenemM. [ moapoOHOCTEH CM.
yIpaBieHHe
Ornmucanwne b3-13.
4 IIpssmMoii myxorruHr FJOG yxa3pIiBaeT Ha IPsIMOU JHKOTTHHT, B TO BpeMs Kak
(FJOG) RJOG ykasbiBaeT Ha 00paTHBIN HKOTTHHT. YacToTa
5 OOpaTHBIN JHKOTTHHT JKOTTHHTA, BPEMS pa3roHa U TOPMOKEHUsI onucanbl B b2-00,
(RJOG) b2-01 u b2-02 COOTBETCTBEHHO.
6 MHorodyHkII. Kaemma 1 . .
Hactpoiika 16 ckopocteit uinm 16 qpyrux cChUIOK MOXKET
7 MHorodyHKI. Kiemma 2 N .
OBITH peanm3oBaHa MOCPEACTBOM KOMOMHANUN 16 cocTOSTHUM
8 MHorodyHKL. Ki1emMa 3
JTAHHBIX KIIEMM.
9 MHorodyHKL. Kiemma 4
10 Knemma BBEPX (UP) Ecnu wacrora onpenensercss BHEIIHUMH KJIeMMaMU, KIIEMMbI
¢ AByMs QYHKIMSIMHA UCTIOTB3YIOTCS KaK KOMaH b
BEJIMUCHUS M YMCHBILICHUS JISI U3MEHEHUS YaCTOTHI.
11 |Knemma BHU3 (DOWN) ¥ Y .
Korpma nctogank 4acToTsl — nupoBas HaCTPOIKa, OHH
WCTIOJIB3YIOTCS JUIsl PETYJIUPOBKH YaCTOTHI.
Ecnu ncTouyHNKOM 4acTOTHI SBISETCS TU(PPOBas HACTPOHKA,
Ouuctka HacTporiku UP  |kieMMa HCTIONb3yeTCs A OUUCTKU HACTPOUKHU C TOMOIIBIO
12 and DOWN (knemma, dynkiun UP/ DOWN wmiiu KiaBuIim
TIaHEeJb YIIPaBICHUS) yBEMYEHsI/YMEHBIICHNS Ha TTaHEeIH YIPaBICHUS,
BO3Bpalllasl yCTaHOBJIEHHYIO YacTOTY K 3HadeHuto b0-12.
Kmemma 1 ams BeiOopa
13 BpEMEHU N
Bcero uepe3 koOMOMHAIINY IBYX COCTOSTHHUM ATHX KIEMM
YCKOpEHUs1/3aMeITICHUS
MOJKHO BBIOpATh YETHIPE TPYTIIEI BpEMEHU
Kiemma 2 amst BeiOopa
pasroHa/TOPMOKCHHUS.
14 BpEeMEHHU
YCKOPECHUS/3aMeITICHUS
15 IlepexmtoueHue Knemma ucnons3yeTcs As NEPEKITIOYCHUS MEXKTY IBYyMS
HWCTOYHUKA YaCTOTHI HMCTOYHHUKAMU YacTOTHI coraacHo Hactoiike b0-07.
IlepexmtoueHne MeXIy
16 OCHOBHBIM MCTOYHHKOM |llocie BKITFOUEHUS 3TOH KIIEMMBI HCTOYHHK YaCTOTHI X
qacTOThl X 1 3aJJaHHOM  |3aMeHseTCs 3amanHon yactoron (b0-12).
4acTOTOU
IlepexmtoueHne MeXIy
HUCTOYHUKOM [Tocrne BKITIOYEHNUS JAHHOM KIIEMMBI HCTOYHHK
17 BCIIOMOTATEIbHOM BCIIOMOTATENIBHOM 4acTOThl Y 3aMEHAETCA 3aJaHHOU
yacTOThl Y M 3agaHHou  |gactoroi (b0-12).
4acTOTOU
Ecnu nns uctouHrka KOMaH[ 3a/1aHO YIIPaBICHUE KIEMMOM
(b0-02 = 1), 3Ta KIEMMa UCHOIB3YETCA JJIs1 COBEPIIECHUS
TIEPEKITIOYEHUS MEX TIpaBIIEHUEM KIIEMMOH U
KnemMma 1 mns p Ay ynp
YIpaBIeHUEM C TIOMOIIBIO TTAaHENN YIIPaBICHHUS.
18 MIePEKITIOUCHUS
Ecnu nns uctouHrka KOMaH[ 3aJ1aHO YIIPaBICHUE CBSI3bIO
MCTOYHHKA KOMaH]]
(b0-02 = 2), aTa KJIIEeMMa HCTIONB3YETCS IS TIEPEKITIOUCHIS
MeXIy YIpaBJI€HHEM CBA3BIO M YIPaBICHHEM MaHEIbI0
YIpaBICHHUSL.
Hcnons3yeTcs s NepeKIroYeHUs] MEXTY YIIpaBiICHUEM
Knemma 2 s KJIEMMOU U ynpaBjieHuEM CBs3bto. Eciiu ynpasneHue
19 MIEPEKITIOYEHUS KJIEMMOH 33a7]aHO KaK UCTOYHUK KOMaHJ, CHCTEMa
HMCTOYHHKA KOMaH] MEPEKIIIOYUTCS Ha YIIPaBJICHUE CBSI3bI0, KOTJa JaHHAS
KJIEMMa BKJIFOUHTCSI.
JlaHHast KleMMa MO3BOJISIET YaCTOTHOMY TTPeoOpa3oBaTelio
[Iepexmouenue ¢
MEPEKIIOYATHCS MEXKAY YIPABICHUEM CKOPOCTHIO U
YHpaBIEHHS] CKOPOCTHIO
20 KOHTpOJIeM KpyTsiiero MmomeHTa. Korga sta kiiemma

Ha YIIpaBIIEHUE KPYTSIIUM
MOMEHTOM

BBIKJTIOUAETCSI, YACTOTHBIN MTpeoOpa3oBaTelb padoTaeT B
pexume, 3agagHoM B d1-00. Korma kiieMma BKIIOIaeTCs,
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3Hauyenne

DyHKIUSA

Onucanue

4acTOTHBIN MpeoOpa3oBaTeNb MEPEKII0YaeTCs Ha APyron
PEKUM yOpaBICHHUSL.

YrpapieHue KpyTAIuM

3anpet Ha ymnpaBlieHHe KPYTAIIUM MOMEHTOM, paboTa B

21 MOMEHTOM 3aIpeIieHo pEeKHMME YIIPaBJICHHUS CKOPOCTb.
PID BpemenHo HenmocTymneH. YacTOTHBIN peoOpa3oBaTeib
22 [Taysza PID NOJACP’KUBACT TEKYIINUH YaCTOTHBINA BBIXOA 0€3 MOIAEPIKKU
PID-perynsitopa MCTOYHHUKA YaCTOTBHI.
ITocie BKIIIOYCHHS 3TON KJAEMMBI (DYHKIIMS HHTETPaIbHOM
73 Vnrerpanshas naysa PID HACTPOMKYU MPUOCTAHABIMBACTCS, HO MPOIIOPIIMOHAILHBIC U
nuddepeHInanbHbIe PYHKINU MO-MPEKHEMY
EUCTBUTENBHBI.
[Tocrne BKITIOYCHHS TAHHOHN KJIIEMMBI HAIIPaBIICHUE JICHCTBHS
OO6paTHOE HAIIPaBIICHHUE
24 PID-perynsropa PID-perynsaropa n3aMeHUTCS Ha IPOTUBOIIOJIOKHOE, 3aJJaHHOE
B CO-04.
Ecnu nepexntouenue napamerpos PID npousBoguTcs ¢
nomo1eto kiaeMMbl DI (CO-12 = 1). Korna kimemma
Ilepexmtouenue
25 otkmouaetcs, napamerpsl PID pasnsr: C0-06...C0-08; xoraa
napamerpa PID ;
KJIeMMa BKJTFOUEHA, TapameTphl meHstores Ha: CO-09 ... CO-
11.
Knemma ucnons3yercst 11 BOCCTaHOBJIEHUS HCXOIHOTO
26 Copoc cocrostanss PLC  |cocTostaus yrpasienuss PLC mist mpeodpazoBaTess 9acTOTHI,
korga PLC cHoBa 3amyckaeTcs mocje nays3bl.
WMy nbcHBIN BXOJ
32 (BKJIIOUEH TOJBKO IS HDI ucnonb3yercs 1151 UMIYJIBECHOTO BXOJA.
HDI/HDI)
33 M3meHenue 4acToThl ITocne BKItOYEHUS 3TON KJIEMMBbI YaCTOTHBIN
3anperieHo npeoOpa3oBaTesb HE pearupyeT Ha H3MEHEHHE YaCTOTHI.
VeKopeHHe/3aMeUIcHHE [o3Bomisier npeoOpazoBarento {aCTOTBI COXPAHATH TEKYIIYIO
34 BBIXOJHYIO 9aCTOTy 0€3 BO3JEHCTBUS BHEITHUX CUTHAJIOB
3arperieHo
(xpome komannel CTOI)
36 Kaenva Bribopa .. |Pe3epBHBI.
nBuTATENs 2 (pe3epBHEIN)
Kiemma ucnonb3yercs 1 pyHKIuU cOpoca OMIMOKH, TaK
37 Copoc ommbku (RESET) |xe kak ¢ynkums kinasumn RESET Ha nanenu ynpasneHust.
Ota QyHKIMS BBINOIHSIET AUCTAHIUOHHBIN cOpOC OIIHOKH.
HopmanbHo OTKpBITEIH  |Eciu 3Ta KileMMa BKITIOYAETCs, YaCTOTHBIN IIpeoOpa3oBaTelb
38 (NO) Bx0o1 BHEIIHEH coobmraeT 00 omubke Errl5 v BEITIOTHAET 3aTUTy OT cOOEB.
HEUCIIPaBHOCTHU Jnsa moppobHOCTel cM. onmcanue bb-32.
HopmanbHo 3aKkpbIThIN ITocne BrItoYeHUS 3TON KIIEMMBI YaCTOTHBIN
39 (NC) Bxon BHENTHEH npeoOpazoBaTeNb coodmiaeT 06 ommoke ErrlS u BemomHseT
OIHMOKH 3ammTy ot cboeB. [t moapobHOCTEH cM. ommicadue bb-32.
40 [Honp3oBarenbckas Ecnu nBe 3THX KIIeMMBI BKITIOUYAIOTCS, YaCTOTHBIN
ommoOka 1 npeoOpazoBateis coodmaer 06 ommndkax Err27 u Err28
A1 ITomp30BaTenbekas COOTBETCTBEHHO, U BBITTOJIHAET 3aIIUTY OT COOEB HAa OCHOBE
ommoOKa 2 HacTpoek bb-34.
[IpeobpaszoBaTens 4acTOTHI 3aMeATISIETCS, HO padoyne
napametpsl, Takue kak [1JIK, sactora konebanuii u [N /1-
42 ITay3za RUN mapaMeTpsbl, 3anucbiBaroTcs. I[locie oTkIoYeHNs OYHKIHH
YacTOTHBIN MpeoOpa3zoBaTeNlb BOCCTAHABIMBAECT COCTOSHHE,
KOTOpOE OBLIO JI0 OCTAHOBKH.
[IpeoGpa3zoBatenb 9acTOTHI OJOKHPYET BBIXOI, IBUTATETh
43 CBOGOMHBIH OCTAHOB coBepIraeT cBOOOIHYIO OCTAHOBKY M HE yTIPaBIIETCS
nmpeoOpazoBaTesieM. DTO TO K€ CaMoe, YTO U CBOOOTHAS
OCTaHOBKa, ormMcanHas B b1-07.
IIpu BKITIOYEHUHU JaHHOM KJIEMMBbI YaCTOTHBIN
N npeoOpazoBaTeNb OCTAHABIMBAETCS KaK MOXHO ObIcTpee. Bo
44 ABapuiHBII 0OCTaHOB

BpeMs ITpoliecca OCTAHOBKHU TOK OCTAeTCs Ha 3aJaHHOM
BEpXHEM Tpesiene. 9Ta QYHKIUS HCIIOTb3YETCs ISt
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3HaveHue DyHKIHSA Omnucanue
YIOBIIETBOPEHUS TPEOOBAHUI MO0 OCTAHOBKE YACTOTHOT'O
npeoOpa3oBaTeisi B aBapUITHOM COCTOSIHUH.
B pexxnme paboThI ¢ KJTaBHATypoil JaHHAS KJIeMMa MOXKET
OBITH MCIIOIB30BaHA JJISl OCTAHOBKH YaCTOTHOTO
45 Bremnss knemma STOP 1 A

npeoOpasoBatens, oHa paBHa kiapuiie STOP Ha manenn
YOpaBJICHHSL.

B mro6oM pexxumMe ynpapiieHus (TTaHEb YIIPaBJICHHS,
KJIEMMBI WIH CBSA3b) OHA MOXET OBITh UCTIOIH30BAHA IS

46 Buemmsia kinemma STOP 2
3aMeUICHHS TpeoOpa3oBaTels 4acToThl. B TakoM cinydae
BpEMs TOPMOXKEHUS OYIET paBHO BPEMEHU TOPMOKECHHUS 4.
IIpu BKITFOUCHUH STOM KJIIEMMBI IPE00Opa3oBaTeIb YaCTOThI
3amesieHue u N
3aMeUIseTCs 10 Ha4albHON YaCTOTHI TOPMOKEHUS
47 TOPMOKEHHE
MOCTOSTHHBIM TOKOM M TIEPEXOIUT B PEKUM TOPMOKCHHUS
MOCTOSTHHBIM TOKOM
MTOCTOSTHHBIM TOKOM.
ITocne BKItOYEHUS 3TON KJIEMMBI YaCTOTHBIN
CpodHOE TOPMOXKCHHE
48 peoOpazoBaTellb HEMOCPEACTBCHHO TIEPEKITIOYUTCS B PEKUM
MTOCTOSTHHBIM TOKOM
TOPMO’KEHHS IOCTOSTHHBIM TOKOM.
[Ipu BKIIFOYEHNHU TaHHOW KJIEMMBI BpeMs pabOThl 4aCTOTHOTO
49 OunctuTh BpeMs paboThl |[mpeoOpa3oBatens OOHysIeTcs. JTa PyHKIUS JOIKHA

noaaepkuBaThest b2-28 u b2-31.

Yetbipe MHOTO(PYHKIIMOHAIBHBIX KIIEMMBI COCTABISIOT 16 KOMOWHAIMA, COOTBETCTBYS 16 OIOpPHBIM
3HAYCHHSIM, KaK YKa3aHO B CIIeyIONIeH TabuIIe.

K4 K3 K2 K1 Cchl/I0YHOE 3HAYEHHE DI
nmapamMerp
OFF OFF OFF OFF 3nauenue 0 C1-00
OFF OFF OFF ON 3nauenue 1 C1-01
OFF OFF ON OFF 3nauenue 2 C1-02
OFF OFF ON ON 3HayeHue 3 C1-03
OFF ON OFF OFF 3Hauenue 4 C1-04
OFF ON OFF ON 3Hayenue 5 C1-05
OFF ON ON OFF 3nauenue 6 C1-06
OFF ON ON ON 3Hauenue 7 C1-07
ON OFF OFF OFF 3HaueHue 8 C1-08
ON OFF OFF ON 3HayenHue 9 C1-09
ON OFF ON OFF 3nauenne 10 C1-10
ON OFF ON ON 3nauenne 11 Cl-11
ON ON OFF OFF 3Hauenue 12 Cl1-12
ON ON OFF ON 3nayenne 13 Cl1-13
ON ON ON OFF 3Hauenue 14 Cl-14
ON ON ON ON 3nayenue 15 Cl1-15

Eciu B kauecTBe HCTOYHMKA YaCTOTHI BHIOpAaH MHOTO(YHKITMOHANBHBIN pexuM, 100% 3Hauenne C1-00...C1-

15 cootBerctByeT 3HayeHnto b0-13 (MakcumanpHasi 4acToTa).

Kpome Toro, B kauecTBe (PYHKIUH ¢ HECKOJIBKUMHU CKOPOCTSAMHE, MHOTO() YHKIIMOHABHBIA UCTOYHUK MOXKET

OBITh MCIOJIB30BaH B KauecTBe MCTOYHWKA HacTpoiiku [TW]I-perynupoBaHus WM UCTOYHUKA HANPSDKEHUS

st pasaenenust V/F, ynoBieTBopsis pa3Hble MOTPEOHOCTH MPH MEPEKITFOYCHUH 3HAYCHU I HACTPOUKH.
Tabmuia 5-2 Onucanue PyHKIKN KJIEMM BBIOOPa BPEMEHU Pa3roHa/TOPMOXKEHHUS

Terminal 2 Terminal 1 Bpemsi pasrona/TopMoskeHus CootB. napamerp
OFF OFF Bpewms pasrona/Topmoskenus 1 b0-21, b0-22
OFF ON Bpewmst pasrona/ropmoxenust 2 b2-03, b2-04
ON OFF Bpewmst pasrona/ropmokenus 3 b2-05, b2-06
ON ON Bpewms pasrona/ropmoxenns 4 b2-07, b2-08
Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJTYAHUIO
b3-12 Bpems ¢riprparmu DI 0.000c...1.000c 0.010c

I/ICHOHB?;yeTCS{ U1 YCTaAaHOBKHU BPEMCHU d)HHI)TpaIII/II/I IporpaMMHOIO obecrieyeHus UL CTAaTyCa KIICMMbI DL
Ecnu knnemmbl DI MOABEPIKCHBI TIOMEXaM U MOT'YT IIPUBECTH K HEUCITPABHOCTH, YBCJINIbTC 3HAYCHNUC JAHHOT'O
nmapamMeTpa, YTOOBI IIOBBICHUTH YPOBCHbD 3aIllIUThI OT IIOMEX. Tem He MECHEC, YBCINICHUC BPEMCHU (l)I/IJ'H)TpaIII/II/I
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5. @yHKIMOHAJIbHBIE KO

DI 3amemut oTkiuk xiemm DI.

Kon HasBanue napametpa Junana3oH HaCTPOUKH ITo
YMOJIYAHUIO
0: IsyxmpoBogHoi 1
b3-13 Pexxum ynpasnenus 3amyckoM | 1: JIByxnpoBogHo# 2 0
C KJIEMM 2: TpexmpoBoaHoit 1
3: TpexmpoBoaHOI 2

JaHHbII mapamMeTp HCHOJIb3YyeTCsl Uil YCTAHOBKM PEXHMMa, B KOTOPOM YacCTOTHBIM IpeoOpa3oBaTelb
YIPaBJIsIeTCsl C IOMOILIbIO BHEIIHUX KiieMM. Hroke nmoka3zaHbl IpUMeEphl HCIIOIB30BAHUS PA3TUUHBIX PEKUMOB
npu npumenenuu kiemm DI1, DI2 u DI3 ¢ ucnons3zoBanuem napameTpos b3-00 - b3-02..

0: IByxnpoBoaHoii pexxum 1
D10 HamboJee YacTO HCIOJIB3YEMBIH JBYXIPOBOIHOW PEXHM, B KOTOPOM MpSIMOe/00paTHOE BpalleHUE
neurarens onpenensiercs ¢ momoibto DI1 u DI2. [TapameTpsl 3a1aHbI CIEAYIONMM 00pa3oM:

Puc. 5-10 Hactpoiika AByXIIpOBOIHOTO pexnuma 1

Kon Ha3Banue 3nauvenne | Onucanne PyHKIUA
b3-13 Pexxum ynipaBnenus 0 JByxmpoBoanoit 1
IIpsimoe Bparmienne
b3-00 Bri6op dyskiuu DI1 1 (FWD)
OOpaTHBIi BpaleHne
b3-01 Bri6op dynkiun DI2 2 (REV)
Hanpasnenue
K1 K2 P K1
DIl Nycksnepea (FWD)
1 0 FWD
K2
«— DI2 nNyckwHasaa (REV)
0 1 REV
0 0 STOP
ﬂ COM
1 1 STOP

Kak mokazano Ha mpenpiaynieM puCyHKe, koraa Toibko K1 paboTaer, 4acTOTHBINH TpeoOpazoBateib
coobmaet npsimoe BpaiieHue. Ecim Tonbko K2 pabotaet, mpeoOpazoBaTens coodiaeT 0OpaTHOE BpallleHHE.

Ecmm u K1, 1 K2 BKITIOYEHBI WM BBIKITFOYEHBI, IIPEOOPA30BATEh OCTAHABIUBACTCSI.

1: AByxm]

OBOJIHOW pe:KuM 2
Kon Ha3Banue 3HaueHHUe Onucanue GyHKIUH
b3-13 Pexxum yripaBienmst 1 JIByxmpoBogHOM 2
b3-00 Bri6op ¢ynkuuu DI1 1 3AITYCK
O
b3-01 Bri6op pynkimun DI2 2 HIPSACIEHHE
HanpapJIeHUS BpaILICHUS
K1 K2 Hanpasnexue K1
DI1 nNyex
1 0 FWD Ko
DI2 Hanpasnenue
1 1 REV
0 0 STOP
COM
0 1 STOP

Puc. 5-11 Hactpoiika qByXIIpOBOIHOTO PEKUMA 2

2: TpexnpoBoaHOii peskum 1

Kog Ha3Banue 3nauenue| Omnucanue GyHKIUH
b3-13 Pexxum ynpaBnenus 2 TpexnpoBoaHOi 1
II
b3-00 Bri6op ¢pynkuun DI1 1 pHM(();\;pS;HeHHe
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00
b3-01 Bei6op (yskimu DI2 2 PaTH(‘;EB\I]’;‘meHHe
b3-02 Bri6op ¢ynkuuu DI3 3 Three-line control
KHonka Myck S B2
y } {ODI1 Myck (FWD)

KHonka Cron SB1

SNy DI3 Cron

KHonka Pesepc SB3 }

DI2 Pesepc (REV)

cCOM

Puc. 5-12 Hacrpoiika TpexnpoBogHoro pexuma 1

Kak mokazaHo Ha mpe/IsIIyIeM pUCYHKE, ecii BKIto4YeH SB 1, yacToTHEIN peoOpa3oBaTeih COO0IaeT
0 TIPSMOM BpaIlIeHUH, KaK TOJbKO Sb2 HakaT IS BKIIOUYCHHS, U BBIIaeT KOMaHIy 00 oOpaTHOM
BpallleHHne, Kak TOJIBKO HaXaT JUisl BKIIFOYeHUs1 Sb3. YacToTHBIN mpeoOpa3oBaTellb OCTaHABINBACTCS
cpasy ke mocie Toro, kak SB1 Beikiodaercs. Bo Bpems oObiuHOro 3amycka u pabotel SB1 momkeH
ocTaBaThCs BKIIOYEHHBIM. Pa0oyee COCTOSHHE YaCTOTHOTO MpeoOpa3oBaTelisi OmpesenseTcs
nocnenaumu aeicteusamu Ha SB1, SB2 n SB3. B stom pexxume DI3 - 310 TepMuHAN ¢ TOIACPKKOMH
RUN. Komanga RUN 3amaercs DI, a mampaBnmenue ompenensercs DI2. ITapamerps! 3amaroTcs
cleayromuM 00pa3oM:

Kon HasBanue 3navenne| Onmcanne PyHKIHUA
b3-13 Pexxum yripaBieHus 3 TpexmpoBoaHO# 2
b3-00 Bri6op ¢pynkmuum DI1 1 3AITYCK

O
b3-01 Bri6op ¢pynkuun DI2 2 rIpeaICIICHHE
HaIpaBJIEHUs BPAIICHUS
T
b3-02 Bri6op ¢pynkuun DI3 3 PEXTpOBOAHOS
yIpaBIcHUE

KHonka Myck SB2 J—‘/ L
DI1 Myck

K Hanpasnenue Knonka Cron SB1
{1 DI3 cron

0 Bnepes

KHonka Pesepc SB3 }

DI2  Pesepc
0 Hasag /\E
COM

Puc. 5-13 Hactpoiika TpeXmpoBOIHOTO peKruMa 2

Kak mokazano Ha mpenpiaylieM pucyHKe, ecid SB1 BKIIIOYeH, 4acTOTHBIM MpeoOpa3oBaTelh HAYHHACT
paboTtath mocne BKiIroueHus SB2; dacTOTHBIN mpeoOpa3oBaTens cooOIaeT mpsiMoe BpaiieHue, korna K
OTKJIIOUCH U coolIaeT obpaTHoe BpameHue, ecian K Bximouen. [Ipeodpa3zoBaTens 9acTOTH OCTaHABINBACTCS
cpazy nocie otkimouerust SB1. [Ipu o0pr4HOM 3amycke U padote SB1 momkeH ocTaBaThesi BKIIOYCHHBIM, a
SB2 paboTtaeT cpasy nociie BKJIHOUYCHHUSI.

Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJTYaHUIO

CKOpOCTb KIIEMMBI
UP/DOWN
Ucnone3yercss sl peryaupoBKU OBICTPOTHI M3MEHEHHS YacTOTHI, KOTJAa YacTOTa 33JaeTCs C MOMOIIBIO

xiiemmbl UP/ DOWN.
1. Ecnu b0-11 (3HaueHue yacTOTHOTO pa3peleHus) paBHo 2, nuana3oH Hactpoiiku 0.001I'/c...65.535
I'w/e.

2. Ecim b0-11 (3HadeHue 4acTOTHOTO paspemieHus) papHo 1, muamazod Hactporiku 0.01T/c...655.35
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I'y/c.
K(L)[J/:[ HasBanue napametpa Junana3oH HaCTPOUKH ITo
YMOJTYaHUIO

b3-15 Bpewmst 3agepxku DIT ON 0.0c...3000.0c 0.0c
b3-16 Bpems 3anepsxku DI1 OFF 0.0c...3000.0c 0.0c
b3-17 Bpems 3apepsxku DI2 ON 0.0c...3000.0c 0.0c
b3-18 Bpewms 3anepxxku DI2 OFF 0.0c...3000.0c 0.0c
b3-19 Bpewmst 3agepxku DI3 ON 0.0c...3000.0c 0.0c
b3-20 Bpems 3anepsxku DI3 OFF 0.0c...3000.0c 0.0c
b3-21 Bpems 3apepxku DI4 ON 0.0c...3000.0c 0.0c
b3-22 Bpems 3anepsxku DI4 OFF 0.0c...3000.0c 0.0c
b3-23 Bpewmst 3agepxku DIS ON 0.0c...3000.0c 0.0c
b3-24 Bpems 3apepsxku DI5S OFF 0.0c...3000.0c 0.0c

OTH mapamMeTpbl UCIOJB3YIOTCSA JUISI YCTAHOBKM BPEMEHH 3aJIEPKKH YaCTOTHOTO MpeoOpa3oBaTells Mpu
HU3MEHEHUU COCTOSIHUS KiemM DI

Knemmel DI1 - DI5S nognepxuBaroT GyHKIHIO BPEMEHH 33JICPKKH.

Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJTYAHUIO

bur equawmir: nmonspHoCTh Kiemmbl DI,

0: Beicokuii ypoBeHb

1: Huskuit ypoBeHb

but necsTkoB: monsipHOCTh KiieMMbl DI2.

0, 1 (To ke, uro u w11 DI1)

Br160op nossipHOCTH KIleMM bur coten: monsipHocTh Kiemmbl DI3.
DI-1 0, 1 (To xe, uro u ;i1 DI1)

bur ThIicsu: monapHocTh Kiemmbl DI4.

b3-25 00000

0, 1 (to xe, uro u msa DI1)

BuT necsiTKOB THICSY: TIOJISIPHOCTD KIIEMMBbI
DIS.

0, 1 (to xe, uro u msa DI1)

OTH napaMeTpsl UCHOIB3YIOTCS ISl HACTPOWKH MOJISIPHOCTH KiiemMM DI.

0: Hu3kuii ypoBeHb

Kiiemma DI vepeiictButensHa npu noaxioueHnu Kk COM u nefictButensHa npu otkitoueHnn oT COM.
1: Bricokmii ypoBeHb

Knemma DI neiictButensaa npu noaxmouennn kK COM u HeneiicTBuTenpHa npu otkitoueHnn oT COM.

5.5 I'pynna b4: BeIXoiHbIE KJIEMMBbI

SL9 cTanmapTHO oOecreunBaeT KiieMMy aHaIoroBoro Berxoza (AO), mudposoro Bexoaa (DO), nBe KiteMMbl
perne u ktemmy FM (ucniosib3yeTcst 171l BRICOKOCKOPOCTHOTO UMITYJIBCHOTO BBIXO/1a HITH BBIXOJTHOTO CUTHAJIA
MEPEKITIoYAaTeNlsi C OTKPBITBIM KOJUIeKTOpoM). EcCii maHHBIE BBIXOAHBIC KIEMMBI HE YIOBJICTBOPSIOT
TpeOOBaHMS, HCIIOJIB3YHTE JOTIOJHUTENBHYIO TUIATy PACHIMPEHHUS BBOJIA-BBIBOJIA.

Kon Hasanue napamerpa Jwnana3oH HaCTpOUKH ITo
YMOJTYaHUIO

BrixogHOM peskuM KJIeMMBbl 0: Umnynscusrit Beixoa (FMP)
FM 1: quckpernsiit Beixoq (FMR)

Knemma FM — 310 nporpammupyemas MyJbTUIUIEKCUpYIomIas kiemMMma. OHa MOXKET MCHOJIb30BaThCS IS
BBICOKOCKOPOCTHOIO MMITYJIbCHOTO Bbixoaa (FMP) ¢ makcumanbhoii yactoroit 50.00 xI'u. [ng onucanus
cootBeTcTBytommX Qynkuuit FMP cM. b6-00. OHa Taxke MOXKET HCIONBb30BATHCS B KAUECTBE TUCKPETHOTO
Bbixoza (FMR).

b4-00 1

Kon HasBanue napametpa ITo
YMOJTYaHUIO
b4-01 | ®ynkuus FMR (B pexxume JUCKPETHOTO BBIX0/1A) 0
b4-02 | ®yukuusa pene 1 (TA1-TB1-TCl1) 3
b4-03 | @yaxuus pene 2 (TA2-TB2-TC2) 2

OTH mapaMeTpsI HCIOIB3YIOTCS TS BBIOOpa (PyHKIHIT IT(PPOBBIX BEIXOAHBIX KIEMM.
@OyHKINHY BEIXOAHBIX KJIEMM OIHCAHBI B CICAYIOMIEH TabmuIie.
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3HaveHue DyHKIMA Onucanue
0 Her Brixona Knemma He pabotaer.
Knemma BKmogaeTcs, €CIM OCHOBHASI IIE€IIb YaCTOTHOTO
npeoOpa3oBaTes u cxeMma YIIpaBICHUS
1 I'oToB k 3amycky
CTaOWIM3HUPYIOTCS, a TpeoOpa3oBaTesb HE OOHAPYKIBACT
HEHCIPABHOCTH U TOTOB K 3aITyCKY.
. Knemma BKIIOYaeTCs, Korma Mpeodpa3oBaTellb YacTOTHI
YacroTHbIl peoOpazoBaTeb
2 paboTaeT U MMeEeT BBIXOJIHYIO YacTOTy (MOXET ObITh
paboTtaer
pasHa 0).
3 Brixon HencnpaBHOCTH Korma npeobpazoBartens 4acTOTHI OCTaHABIMBACTCS H3-
(cBOOOIHBI OCTAHOB) 3a OIIMOKH, KIIEMMa BKITFOYAETCS.
Brixoa HencmpaBHOCTH
4 (cBOOOIHBII OCTAHOB, OTCYTCTBUE
BBIXO/1a P TOHIKEHHOM
HaIpsHKEHUH)
Knemma Britouwaercs , eciad 3aJaHHas —d4acToTa
. MIPEBBIIIIACT BEPXHUW MpeAeN WM HIKHUM Tpenesn
5 Yacrora kojebaHuii OrpaHIYCHA P P Pe ez
YacTOTH, a BBIXOJHAs 4acToTa Ipeodpa3oBaTens
JIOCTUTAET BEPXHETO WIIM HIKHEro Ipezea.
Krnemma BriIrOUaeTcs B pexUMeE KOHTPOJS CKOPOCTH,
6 OrpaHu4eHHBIN KPYTSAIIHNA €CJIM BBIXOJHOM KPYTAIINN MOMEHT JOCTUTAET Mpeena,
MOMEHT npeoOpa3oBaTeNb YACTOTHI IEPEXOAUT B COCTOSIHHUE
3aIUTHI OT 3aKJIMHUBAHUSL.
7 Hocturnyt Bepxuuii npenen  |Knemma Bkitoyaercsi, ecnu pabodas 4actora JOCTUTAeT
9aCTOTHI BEPXHETO Ipesiena.
Hocturnyt HiokHuii npeaen  |Kinemma Bkmrouaercs, eciau pabouast 4acToTa JOCTHraeT
8 4acTOThI HIDKHEro mpenaena. B cOCTOSHMM OCTaHOBa KileMMa
(HeT BbIXO/A NP OCTAHOBKE)  |OTKIIFOYAETCS.
Hocturnyt HiokHuii npeaen  |Kinemma Bkmrouaercsi, eciau padouast 4acToTa JOCTHraeT
9 Y4acTOThI HWKHEro npexaena. B cocTrosHuM ocTaHoOBa KieMMa
(C BBIXOJIOM TIPH OCTAHOBKE)  |IPOJIOJDKAET PadoTaTh.
. KnemMma BKITFOUaeTCsI, €CIM YaCTOTHEIA IpeoOpazoBaTelb
10 OOpartHsIit X011
paboTaeT B pexxumMe 00paTHOTO X0/1a.
Knemma BKITIOYaeTCs, €CIU IPeoOpa3oBaTellb YaCTOTHI
11 Pabora ¢ HyneBoii ckopocThio  |paboTaer ¢ BeixogHoM — wactotod 0.  Ecmm
(HeT BBIXO/Ia IIPH OCTAHOBKE)  |IpeoOpa3oBaTesib HAXOAWUTCA B COCTOSIHUM OCTaHOBA,
KJIEMMa OTKJIFOUAETCH.
Knemma BKimrouaercs, ecnu mpeoOpa3oBaTelb YacTOTHI
12 Pabora ¢ HyseBoii ckopocthio 2 (c|pabotaeTr ¢ BbeIxomHoW  wactotoi 0.  Ecmm
BBIXOJIOM IIPU OCTAHOBKE) npeoOpa3oBaTesib HAXOAUTCA B COCTOSIHUM OCTaHOBA,
KJIEMMa IIPOJIOJKAET paboTaTh.
Kornma mpoctoit ITJIK 3aBepiiaer oaMH LUKI, KieMMa
16 Hukn ITJIK 3aBeprien A1 Tip . P FUIH TIHIC,
BBIIAE€T UMITYJILCHBIA CUTHAM IIUpUHON 250McC.
BriBoz curnaia 06 oOHapykeHHU
17 YacTOTHI ypOBHS | Cwm. onmcanue b4-22 u b4-23.
(FDT1)
BeiBon curnana 06 oOHapy)eHUN
18 YaCTOTHI yPOBHS 2 CwM. onucanue b4-25 u b4-26.
(FDT2)
19 Jocturayrast qactora Cwm. onimcanue b4-24.
20 Hocturnyras yacrora 1 Cwm. onmcanue b4-27 u b4-28.
21 Hocturnyrast yacrora 2 Cwm. onmcanue b4-29 u b4-30.
22 JocturnyThiii Tox 1 Cwm. onmucanue b4-35 u b4-36.
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3naueHue DyHKIHA Omnucanne
23 JlOCTUTHYTHII TOK 2 Cw. onucanue b4-37 u b4-38.
Knemma BkirOwaercs, eciam TeMIeparypa paaupaTropa
Hocturayras Temmeparypa
24 MOTYIISL Moyt uaBepTopa (b9-07) nocturaer 3aiaHHOrO Mopora
Y temneparypsl (b4-39).
Ecmu ¢ynkums tafimmara (b2-28)  medicTBHTENBHA,
25 TalMUHT JOCTUTHYT KJIeMMa  BKIIOYAeTcs, Korga  pabodee  Bpems
npeoOpa3oBaTeNs JOCTUTACT 3aJaHHOTO 3HAYCHUS.
26 Hynesoii Tok Cw. omucanue b4-24 u b4-25.
[IpeBbliLieH npeet BEIXOAHOTO
27 p e A Cwm. onucanue b4-33 u b4-34.
TOKa
Knemma BKimrouaercs, ecnu mpeoOpa3oBaTeNb YacTOTHI
28 Brixon HM3KOTO HaNpsHKEHUS
HAXOJUTCS B COCTOSIHUM HU3KOTO HaIPSKEHUSI.
YacroTHbIi TIpeoOpa3oBaTelb ONPEEIIseT, MPEBbIIIaeT
T MOIIHOCTh JIBUTATENIi MOPOr IMpPeaBapUTEIbHOIO
29 [Ipenynpexxnenue o meperpyske |MpeaynpekKAcHHS O Ieperpy3Ke Ieper BHITOIHEHHEM
npeobpas3oBateis 3aIIUTHBIX JAedcTBui. Ecnm mopor mpemynpexueHus
MpPEBBILLIEH, KieMMa BKJIouaeTcd. /[y mapameTpoB
neperpys3ku asuratens cM. onucanus bb-01 to bb-03.
Knemma Britouaercs, eciau TemmepaTypa JBUraTess
30 IIpenymnpexxaenue o meperpeBe |I0CTUTAET 3a1aHHON B bb-27 (mopor nmpeaynpexxacHus o
JIBUTATEIS neperpese). Bbl Moxere MOCMOTpETh TEMIEpaTypy
nsurarens ¢ nomoireo UO-33.
YacroTHbIil MpeoOpa3oBaTellb YYUTHIBAET IEPETPY3KY
JBUTATENl B COOTBETCTBUM C 3aJaHHBIM IOPOrOM
[Ipenynpexxaenue o neperpyske
31 neperpy3ku  ABUraTess, a KiIeMMa BKIIOYAaeTcs.
JIBUTATEIS
YcranoBka nopora neperpy3ku oTHocutcst K bb-01...bb-
03.
32 OOpBIB HArpy3KH Knemma BkirouaeTcs, eciau Harpyska pasHa 0.
KitemMma Bxutrouaercst, korna Bxon All 6osbiie, 4eM BXOJT
33 All G6ompmre AI2 A2
Knemma Bximrowaercsa, ecau Bxon All Ooinbire, uem
3HaueHne  b5-06 BEPXHUM  Ipefen  BXOAHOIO
34 IIpesbimen mumut Bxoaa All (Bep pel . o
HanpspkeHus All) wim Huxke 3HadeHus b5-05 (HKHUIMA
Trpezien BXoaHoro Hanpspkenns All)
.. Knemma BbInaeT aBapuiHBIN CUTHAT, €CTIM HA YACTOTHOM
35 ABapHiiHBIH BBIXOJ (BCE npeoOpasoBarelic  BO3HHKAET  HEUCIPAaBHOCTb, M
HEHCTIPABHOCTH) npeodpa3oBaTelib YaCTOThI MPOIOKACT pabOTATh.
Knemma BKmIOwaercs, eciay TeKymiee BpeMs pabOTHI
36 3anannoe Bpemst paGoTeI YaCTOTHOIO TIPeobpa3oBaTes JOCTUIAeT 3HAaueHHs b2-
JOCTUTHYTO 31.
KnemMma BKITIOWAeTCsl, €CIIA CyMMapHOE BpeMsi paOOThI
CymmapHoe BpeMst paboThI
38 YaCTOTHOIO MpeoOpa3oBatelisi JOCTUraeT 3aJaHHOTO B
JOCTHTHYTO
b2-21.
Kon HasBanue napamerpa Jwnana3oH HaCTpOUKH ITo
YMOJIYAHUIO
b4-10 Bpewms 3anepxxkun FMR ON 0.0c...3000.0c 0.0c
b4-11 Bpewmst 3apepxxku FMR OFF | 0.0c...3000.0¢c 0.0c
b4-12 Bpewms 3anepxku Pene 1 ON | 0.0c...3000.0c 0.0c
b4-13 | Bpewms 3amepxku Pene 1 OFF | 0.0c...3000.0c 0.0c
b4-14 Bpewms 3anepxxku Pene 2 ON | 0.0c...3000.0c 0.0c
b4-15 | Bpewms 3agepxku Pene 2 OFF | 0.0c...3000.0c 0.0c

I[aHHBIe nmapaMeTpbl UCIIOJb3YIOTCS I 3a ACPIKKU CpaGaTI)IBaHI/ISI BEIXOJ0B
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Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJTYaHUIO

but eguann: neiictButensHbIN pesxkum FMR
0: ITonoxuTeNbHAS JIOTHKA

1: OTpunatenpHas JIoTUKa

but necsiTok: neicTBUTENBHBIA PEXUM
Penel:0, 1 (ananoruuno FMR)

b4-20 Bri6op snoruku DO1 bur coten: aeiictButensHBIN pexum Pene 2: 00000
0, 1 (amanornuno FMR)

bur Teicsu: neiictBuTenbHbIN pexum DO1:
0, 1 (amanornuno FMR)

but necsitu ThICSY: ACWCTBUTEIBHBIN PEKIM
DO2: 0, 1 (ananornano FMR)
Ucnonb3yercs 1 ycTaHOBKY BhIXOAHBIX KiieMM FMR, pesne, DO1 and DO2.

0: IToaoxxuTEeIbHAS JTOTHKA

Brixognas knemma aevicteurensHa mpu noaximodeHud K COM u HenelcTBUTENbHA TPU OTKIIIOYCHHH.
1: OTpunaTe/ibHasA JIOTHKA

BrixogHas kieMMa HeielicTBUTENbHA TTpH noakioueHu K COM 1 neiicTBUTENbHA PU OTKITIOYCHHH.

Kon HasBanue napamerpa Jwnana3oH HaCTpOUKH ITo
YMOITYaHHIO
3 6
b4-22 HATICHHE OBHAPYHEHIA | )00 I'... Makcumanbias sacToTa 50.00 T
gactotel (FDT1)
r 6
b4-23 HICTCPESHC ODHAPYIRCHIA 1 () 09%...100.0% (yposens FDT1) 5.0%

yactoTsl (FDT ructepesuc 1)
Ecim pabouast yacToTa BbIlie 3HaYeHUs b4-22, BKirtoyaetcsi cooTBeTcTByromias kiemma DO. Ecnu pabouas
4acToTa HIbKe 3HaueHus b4-22, kimemma DO oTkirouaercs.

OTH [Ba mapamerpa COOTBETCTBEHHO HCIONB3YIOTCS U YCTAHOBKHM 3HAUCHHMS OMPEICICHHS BBIXOTHOMN
4acTOTHI ¥ 3HAYEHUSI TUCTEpe3nca MPU OTMEHE BbIXoJa. 3HaueHue b4-23 npencrapiser co00il MpoleHTHOE
OTHOIIIEHHE YaCTOThI TUCTEPE3NCca K 3HAUYCHUIO onpeenenus 4acToTel (b4-22). @ynknus FDT nokazana Ha
CIIEAYIONIEM PUCYHKE.

BbixoaHaa yactota A
(M)

v Mcrepesuc FDT=

YposeHb FDT
A b422%b423
Bpema T
BbIXoAHOM curHan A ON
poctukenua FDT
(pO)
»
Bpema T
Puc. 5-14 yposens FDT
Kon HasBanue napamerpa Jwnana3oH HaCTpOUKH ITo
YMOJTYaHUIO
0
bd-24 Jluanasor OGHAPYREHHA | ) 0, 1)) 0%, (wac. yacToTa) 0.0%
YaCTOThI
3 0
b4-25 HATICHHE OBHAPYHMEHIA 1 ) 00Iw. .. MaxcumabHas wacToTa 50.00 T’
gactoTel (FDT2)
I'uctepesuc oOHapyx eHUsI
b4-26 0.0%...100.0% FDT2 5.0%
yactoTsl (FDT ructepesuc 2) ? o (yposerb ) v

OyHKIMS onpeieieHns 4acToThl aHanornyHa ¢yHkuuu FDT1. J{ist nononHuTeNbHOM HHPOPMAITUH CM.

onucanue b4-22 u b4-23.

Ecnmu pabouast 4acToTa 4acTOTHOTO MpeoOpa3oBaTeNsi HAXOAUTCS B OMPEACICHHOM HMAIa3oHe 3aJaHHON

4acTOThl, BKJIFOUAETCA COOTBETCTBYIoIasd kiemma DO.

JaHHbI mapaMeTp UCHONIb3yeTcs IJI YCTAaHOBKM JAMalla3oHa, B Mpeaenax KOTOPOro BBIXOJHAs 4acToTa

OTCIISKUBACTCS ISl TOCTIDKCHUS 3aaHHON 4acTOTHl. 3HAUEHHWE JTaHHOTO IapaMeTpa MpenCcTaBiIseT co0oi
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MPOICHTHOE OTHOWICHUE OTHOCUTCIIBHO MaKCHUMAaJbHOH YacCTOTHI. I[I/Ial'[a?)OH OIpeacICHNA HOCTHFHYTOﬁ
YJaCTOThI IOKA3aH Ha CJICAYIOIIEM PHUCYHKE.

BbixopHan vacrora A BbixoaHan yacrora yeratosnetan
(rq) (ru) Yyacrota
YcraHoBNeHHanA Y
YacroTta [Avana3oH
obHapyKeHus
A
>
Bpema T
CurHan A
AOCTUXKEeHUA
ON ON
Bpema T
Puc. 5-15 /Inanazon oOHapy>KeHHUS JOCTUTHYTOMN YacTOTHI
Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo

YMOJTYaHUIO

JIro6as wacrora,

b4-27 JIOCTUTAIOIIAs 3HAUECHUS 0.00 I'rg ... MakcuMaJIbHast YacToTa 50.00 I'rg
oOHapykeHus 1

JIrobast yacrtoTa,

b4-28 JIOCTHUTAIOLIasi aMILTUTY bl 0.0%....100.0% (MakxcuMalbHAs 9acTOTa) 0.0%
oOHapykeHus 1

JIrobas yacroTa,

b4-29 JIOCTUTAIOIIAs 3HAUECHUS 0.00 I'rx ... MakcuMalIbHast YacToTa 50.00 I'rg
oOHapy keHHs 2

JIrobast yacrtoTa,

b4-30 JIOCTHTAIOIIAs] AMILITUTYbI 0.0%...100.0% (MakcumaabHasI 9acTOTA) 0.0%
oOHapykeHHs 2

Ecnu BBIXOmHAs dacToTa YAacTOTHOTO IPeoOpa3oBaTesl HAXOAWTCS B IPEAeiax IONOKHUTEIBHOH U
OTPHIATEIFHON aMIUIUTYA JrOOOW YacTOTHI, JOCTUTAIONICH 3HAYCHUS OOHAPYXKCHUS, BKIIOYACTCS
cooTBeTCTBYOMIasA kiemma DO.

SL9 mnpenmocraBisier aBe TPYIIBI IapaMeTPOB ONpEACTCHUS JOCTHIKCHHUS JIIOOOH YacTOTHI, BKIIOYAs

3HAYCHUEC OIPEACITICHUSA YaCTOThbI U aMIUIUTY 1y 06Hapy>l<eHI/ISI, KaK IOKa3aHO Ha PUCYHKE.
BbIxoaHas yacToTta A
(M)

JocTtukeHue \ 4
NPOW3BONbLHOMN YaCTOTbI

AMnanTyaa o6HapyKeHus

A

>
Bpema T

BbixogHOM curHan A
AOCTUXKEHUA
ﬂpOM3BOI]bHOﬁ 4acToTbl
ON ON
'OFFI OFF OFE
Bpema T
Puc. 5-16 O0Hapyxenue 1000 4aCTOTHI
Kon HasBanue napamerpa Jwnana3oH HaCTpOUKH ITo
YMOJIYAHUIO
b4-31 YpoBeHb 00HApPYKEHHS 0.0%...100.0% (HOMUHAIBHBIA TOK 5.0%
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HYJICBOI'O TOKa

JIBUTATEIS)

b4-32 Bpewms 3anepxku
00HapyKeHHs HyJIEBOTO TOKa

0.00c...600.00c

0.10c

Ecnu BEIXOHOM TOK YaCTOTHOTO ITPpeo0pa3oBaTest paBeH MIIM MEHBIIIEe yPOBHS OOHAPYKESHUS HYJICBOTO TOKa,
a JNTUTENFHOCTH MPEBBIIIACT BPEMS 33JICPIKKU 00HAPYKEHHS HYJICBOTO TOKA, BKIFOUACTCS] COOTBETCTBYIOIAS
kiemma DO. O6HapyxeHue HyJeBOro TOKa MOKa3aHoO Ha CIEAYIOUIEM PUCYHKE.

BbIX0A4HOM TOK

A

YpoBeHb 06HapyKeH1a
HY/IeBOrO TOKa

B4-31

»

Cuirkan o6Hapyserus A
HyNeBoro Toka

ON

»

Bpema T

> <«

Bpema T

3aaepKa o6HapyXeHua
HYNIeBOro TOKa

Puc. 5-17 O6HapyxeHHE HyJIEBOTO TOKA

Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJYaHUIO
bA-33 [IpeBplIeHNE BBIXOAHOTO 0.0%...300.0% (HOMMHAJIBHBII TOK 200.0%
TOKa JIBUTATEIS)
Bpewms 3anepxxku
b4-34 oOHnapysxenus npesbimieHus | 0.00c...600.00¢ 0.00c
BBIXOZHOTO TOKa

Ecnu BEIXOHOI TOK 9aCTOTHOTO PeoOpa3oBaTes paBeH MWIIH OO0JIBIIE IIOPOTOBOT0 3HAUCHHMS MIEPETPY3KH 10
TOKY, BKJIFOYAeTCsl COOTBETCTBYIOMas Kiemma DO. OyHkius oOHApYKEHUs MPEBBIIICHUS BBIXOJHOTO TOKA

IMOKa3aHa Ha CJICAYIOIIEM PUCYHKE.
BbixogHoi Tok A

Moporosoe 3HayeHne

Toka B4-33

CurHan neperpyskn g
no ToKy

ON

=

<

3apepiKKa o6HapyKeHuA
neperpysku no Toky

»

Bpema T

Bpema T

Puc. 5-18 oOHapysxeHHsI TPEBHILICHHUS BBIXOJAHOTO TOKA

Kon HasBanue napamepa Junana3oH HaCTPOUKH ITo
YMOJTYaHUIO
bA-35 Hoctmxenue npousBosbHOro | 0.0%...100.0% (HOMUHATHHBIN TOK 100.0%
ToKa 1 JIBUTATEJIs)
b4-36 AMITTUTYa TOCTHKEHUS 0.0%...100.0% (HOMHHATBLHBIA TOK 3.0%
TIPOU3BOJILHOTO TOKa | JIBUTATEIIN)
bA37 Hoctmxenue npouszBoasHOro | 0.0%...100.0% (HOMHUHATBHBIN TOK 100.0%
TOKa 2 JIBUTATEIS)
438 AMIUIUTY 1A JOCTHXKEHUS 0.0%...100.0% (HOMHHAJIBHBINA TOK 3.0%
TIPOM3BOJIBLHOTO TOKA 2 JIBUTATEIS)

Ecin BeIXOTHOM TOK ITpeoOpa3oBaTeliss HAXOAUTCS B TIPE/IEiax MOJOKHUTEIBHOM U OTPULIATEILHON aMIUTUTY/T
MIPOU3BOJILHOTO 3HAUEHHS JOCTUTHYTOTO TOKA, BKIIIOYAETCsl COOTBETCTRYOMIas kiiemma DO.
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SL9 obecreunBaeT [BE TPYINBI MAapaMeTPOB OOHAPY)KEHHS TOCTHTHYTOTO TOKa, BKIIOYAs 3HAYCHUE

OGHapy)KCHI/Iﬂ TOKa U aMIUIUTYyy 06Hapy>1<eH1/1${, KaK IMOKa3aHO Ha PUCYHKE.

A
i AMnNauTyaa AOCTUNEHUA
MNpousBonbHoOe 3HaYeHUe ToKa ? NPON3BONILHOTO TOKa
‘ ; >
CUrHan AoCTUKEHUA
NPOU3BONBLHOIO TOKa ON ON " ON ON |
OFF OFF OFF OFF OFF
Puc. 5-19 O0OHapyx)eHHE JOCTUTHYTOTO TOKa
Kon HasBanue napamerpa Jwnana3oH HaCTpOUKH ITo
YMOJIYaHUIO
b4-39 [Topor temneparypst mogynst | 25...100°C 75°C

Korma temmneparypa paanatopa npeoOpa3oBarelisi JOCTUraeT 3HAYCHHS JaHHOTO Mapamerpa, BKIHYaeTcs
cootBeTcTBYyoMIas Kiiemma DO, coodras, uto Temneparypa Moyt IGBT nocturaet moporoBoro 3Ha4eHus.

5.6 I'pynina b5: mnynbcHble/ AHATOTOBBIE BXOIHBIE KIIEMMBbI

b5-00 MuHrManpHask BXOJHAs 4acTOTa UMITYJIbCHOI'O BXO/1a
Ilo 0.00
(HDI)
YMOJIYaHUIO Kl
Huarason Hactporku | 0.00 k[ ...b5-02
b5-01 CooTBeTcTBYyIOIIas YCTAHOBKAa MUHIMAaJIHHOTO BXOHOTO
Ilo 0.00%
3HAYEHUS YMOJTUAHHIO
Jwnamnazon Hactpoitku | -100.00% ...100.0%
b5-02 MakcumainbHas BXOJIHas YaCTOTa UMIYJILCHOTO BXOAa ITo 50.00
YMOJTYAHUIO Kl 11
Jwnamnazon Hactpoiiku | b5-00 ... 50.00 xI'1t
- C
b5-03 OOTBETCTBYIOIIAs yCTAHOBKA MaKCHUMaJIbHOTO o 100.0%
BXOJHOT'O 3HAYCHUS YMOJTIAHHIO
[Huanason Hactpoiiku | -100.00% ...100.0%
b5-04 BpeMms ¢punnbTpanuu uCIyisCHOTO BXoaa ITo 0.10c
YMOJTYAHHUIO
Huamnazon Hactpoitku | 0.00c...10.00c

MoxeT BBOIUTHCA TOJNBKO ¢ momompio [1DI. MeTon ycTaHOBKM JaHHOH (YHKIIMH aHAJIOTHYCH

MeTOAy ycTaHOBKH (yHKimu [111.

CooTBeTcTBYlOLLEE 3HAYEHMe
MaKCMMaNbLHOro MCNYNbLCHOMO

sxoga B5-03

CooTBeTCTBYHOLLAA YCTAaHOBKA
MWHWMANBHOMO BXOAHOIO Nynbca

B5-01

A

MWHUMaNbHbIA BXOAHOMW NMynke
B5-00
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Puc. 5-20 CBs13p MeX Ay UMITYJIBCHBIM BXOJIOM M 3HAUCHHEM HACTPONKU

b5-05 Huskuii ypoBeHbs BXx0aHOro HanpspkeHus All ITo 3.10B
YMOJTYaHUIO
Huanazon Hactpoitku | 0.00 B... b5-06
b5-06 BepxHuil ypoBeHb BXOAHOTO HamnpspkeHus: All ITo 6.80 B
YMOJTYaHHUIO

Jnana3oH HacTpoHKH

b5-05...10.00 B

OTH 1Ba mapaMeTpa WUCHONB3YIOTCS [UIS YCTAHOBKH HPENENIOB BXOMHOTO HAMPSDKCHHS JUIS
obecrieueHns 3alIUThl YacTOTHOrO TpeoOpasopartens. Korma Bxon All Gombine 3nadeHus bS-06
WM MeHbIne 3HaueHus b5-05, BKIIOYaeTcsi COOTBETCTBYIONIAS KIeMMa, yKa3biBas, uto Bxon All
JIOCTUTAET Mpeedl.

b5-07 MuHMMalIbHOE 3HaYeHre curaana Ha Bxone All Ilo 0.00B
YMOTYAHHUIO
Hwnamazon HacTpoiiku | 0.00B ... b5-15
b5-08 CooTtBeTcTBYyIOImAs BXoaHOe 3HaueHne All ITo 0.0%
YMOITIYaHHUIO
Huamazon Hactpoiiku | -100.00% ...100.0%
b5-09 MaxkcumansHOe 3HaueHre curaana Ha sxone All Ilo 10.00B
YMOITIYaHHUIO
Jluanason HacTpoiikk | 0.00 B...10.00 B
b5-10 CooTBeTCTBYIONIAs BXOAHOE 3HaueHus All ITo 100.0%
YMOJTYaHUIO
Huamnazon Hactpoiiku | -100.00% ...100.0%
b5-11 | Bpems ¢unsrpanum Bxona All ITo 0.10c
YMOJTYaHUIO
JHuanazon Hactpoiiku | 0.00c...10.00¢c
b5-12 MuHHUMaNIBHOE 3HaYEHUE CUrHana Ha Bxoae Al2 Ilo 2.00B
YMOTYaHUIO
Huarna3zon HaCTpoHKK | 0.00 B...10.00 B
b5-13 CooTBeTcTBYyIOMIAs BXOTHOE 3HaUeHHe Al2 Ilo 0.0%
YMOITIYaHHUIO
Jnana3oH HACTPOUKH | -100.00% ...100.0%
b5-14 MakcrmanbHOE 3HaYEeHUE CUTrHaja Ha Bxoae AI2 Ilo 10.00B
YMOTYaHUIO
Juanason HacTporiku | 0.00 B...10.00 B
b5-15 CooTBeTCTBYIOIAs BXOIHOE 3HaueHne Al2 Ilo 100%
YMOITIYaHHUIO
Huamazon nactpoiiku | -100.00% ...100.0%
b5-16 | Bpems ¢punbtpammu Bxoxa Al2 Ilo 0.00c
YMOITIYaHHUIO
Huamnazon Hactpoiiku | 0.00c...10.00c
b5-17 MuHuMalIbHOE 3HaYeHUEe curaaina Ha Bxoge AI3 Ilo -10.00B
YMOITIYaHUIO
Huamnazon Hactpoiiku | -10.00 B...10.00 B
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b5-18 CooTtBeTcTBYyIOIAs BXOIHOE 3HaueHue Al3 Ilo 0.0%
YMOITIYaHHUIO
Juamnason HacTpoiiku | -100.00% ...100.0%
b5-19 MaxkcumansHOe 3HaYeHHE CUrHaia Ha Bxone Al3 ITo 10.00B
YMOTYaHUIO
Huamazon nactpoiiku | 0.00 B...10.00 B
b5-20 CooTBeTcTBYIOIIAS BXOIHOE 3HaueHne Al3 Ilo 100.0%
YMOJTYaHUIO
Huamazon Hactpoiiku | -100.00% ...100.0%
b5-21 | Bpems ¢punstpammu Bxoaa Al3 ITo 0.10c
YMOITIYaHUIO
Huamazon Hactpoiiku | 0.00c...10.00c

OTu napamerTpbl UCIOB3YIOTCS Ui ONpPENesICHUs] OTHOILEHMS MEXIy aHaJIOroBbIM BXOAHBIM
HaIpsHKEHUEM U COOTBETCTBYIOIIMM 3HAUYEHUEM HAaCTPOMKHU.

b5-17 (Bpems ¢unbTpammu All) wcnome3yeTcs sl YCTAaHOBKH IPOTPAMMHOTO BPEMEHU
¢unbTparym All. Ecnmu aHanmoroBslil BXOJ MOJBEPXKEH MOMEXaM, yBEIUYbTE 3HAYCHHE JAHHOTO
mapaMeTpa s CTaOMITH3aIlliK ONPEAeTICHHOTO aHAIOTOBOTO BXoAa. OMHAKO yBEIMUCHHE BPEMEHH
¢unpTpamy Al 3aMenUT peakyio aHAJIOTOBOTO OOHapyKeHus. [IpaBuiIbHAs yCTaHOBKA JaHHOTO
rapaMeTpa OCHOBaHA Ha (PAKTUIECKHX YCIOBHSX.

B pazsbix npumenernsx 100% aHanoroBoro BXojia MOTYT COOTBETCTBOBATh Pa3HBIM (DPHU3UUSCKUM
3HAUCHHSM. 3aBHCHMOCTh BXOJHOTO CHIHAJIA M COOTBETCTBYIOIIETO BXOIHOTO 3HAYCHHS
aHAJIOTOBBIX BXOJIOB MOXKET 33J1aBaThCSl KPUBBIMU 110 2 WK 10 4 ToukaMm (MUHUMAJIbHOE 3HAa4YeHHE,

MAaKCUMAJIbHOC 3HAYCHUEC U ABC MIPOMECIKYTOYHBIX TOUKU (TO‘IKI/I nepemﬁa)).

A

MaKcumanbHoe
BXOAHOE 3HayeHue

BxoaHoe 3HaueHWe BTOpoit

n DOME}HYTO‘-{HOH TOYKHK

BxoaHoe 3HaYeHwWe NepBoid

n DOME}HYTOLIHOH TOYKMK

MHHUMaNbHOE BXoAHOe yd

3Ha4yeHUWe

MuHMmansHoe
3HayeHue
cUrHana

BxoAHOM curHan B
nepeoit
NPOMEXYTOYHOH
TOUKe

BxoaHoit curHan
BO BTOPOW
NPOMENKYYTOYHOM
TOUYKe

>

MaKcumanbHbIiA

BXOAHOM
curHan

Puc. 5-21 OtHonIeHNE MEXAY YPOBHEM aHAJIOTBOT'O CUTHAJA M BXOJIHBIM 3HaYE€HHUEM

b5-22 MunumManbHOe 3HaueHne KpuBoit 4 Bxoaa Al ITo 0.00B
YMOIYaHUIO
Junanazon Hactpoiiku | -10.00B...b5-24
b5-23 CooTBeTCTBYIOIASI HACTPOWKA MUHUMAIILHOTO 3HAYCHUS ITlo 0.0%
KpuBo# 4 Bxoga Al YMOJIYaHUIO e

Jrama3zoH HacTpoiiku

-100.00% ...100.0%
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b5-24 | BxomHoe 3HaueHue kpruBoi 4 Al B Touke neperuba | Ilo 3.00B
YMOTYaHHUIO
Junana3oH HacTpoliku | b5-21...b5-26
b5-25 CooTBeTcTBYyIOImAs HAacTpoika KpuBoit 4 Al B Touke Ilo 30.0%
neperuba 1 YMOT9aHUIO e
Huamnazon Hactpoiiku | -100.00% ...100.0%
b5-26 | BxoxHoe 3HaueHue kpuBoii 4 Al B Touke neperuba 2 o 6.00B
YMOJTYaHHUIO
Huana3on HacTpoiiku | b5-23...b5-27
b5-27 | CootBercTByromas Hactpoiika kpusoii 4 Al B Touke Ilo 60.0%
nepernda 2 YMOJT9aHHUIO e
Juanason HacTpoiiku | -100.00% ...100.0%
b5-28 MakcumanbHoe 3HaYeHHe KpuBoii 4 Bxona Al Ilo 10.00V
YMOJTYaHHUIO
JHuamazon Hactpoiiku | b5-27...410.00B
b5-29 | CootBeTcTBYyIOMIAs HACTPOIKA MAKCUMAITBHOTO Io 100.0%
U770
3HaueHus KpuBoH 4 Bxoma Al YMOJIYaHUIO
Juanason HacTpoiiku | -100.00% ...100.0%
b5-30 | MunumansHOe 3HaUeHHE KpUBOH 5 BXoaa Al Ilo -10.00B
YMOJTYaHHUIO
Huana3on Hactpoiiku | -10.00B...b5-31
b5-31 COOTBETCTBYIOIIAs] HACTPOHKA MUHUMAJILHOTO o
N -100.0%
3HaueHus1 KpuBoi 5 Bxoma Al YMOJTYaHUIO
Huamnazon Hactpoiiku | -100.00% ...100.0%
b5-32 | Bxoanoe 3nauenune kpuBoii 5 Al B Touke neperuba 1 Ilo -3.00B
YMOTYaHUIO
JHuama3on HacTpoiiku | b5-28...b5-33
b5-33 CooTBeTCcTBYIOIAs HAacCTpoika KpuBoi 5 Al B Touke IIo 30.0%
neperuba 1 ymomdanuio | U
Huamnazon Hactpoiiku | -100.00% ...100.0%
b5-34 | BxoxHoe 3HaueHue kpuBoii 5 Al B Touke neperuba 2 ITo 3.00B
YMOTYaHUIO
Huama3on HacTpoiiku | b5-31...b5-35
b5-35 | CootBetctByommas HacTpoiika kpuBoii 5 Al B TOuKe ITo 30.0%
neperuba 2 YMOI4aHUIO e
Huamnazon Hactpoiiku | -100.00% ...100.0%
b5-36 | MakcumanbHOe 3HaYeHHE KPUBOit 5 Bxoaa Al Ilo 10.00B
YMOTYaHUIO
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Huana3on HacTpoiiku | b5-33...410.00B

b3-37 CoOTBeTCTBYIOLIAs HACTPOIKA MAKCUMAIBHOTO 3HAYCHUSI Io 100.0%
YMOTYaHUIO
KpuBo# 5 Bxoga Al
Juanason HacTpoiiku | -100.00% ...100.0%
b5-38 | Touxka mepekoca Ha HacTpoiike Bxoaa All ITo 0.0%
YMOTYaHUIO
Juamnason Hactpoiiku | -100.00% ...100.0%
b5-39 AMIUHTYIa TIepeKoca Ha HacTpoiike Bxoma All Ilo 0.5%
YMOJIYaHUIO
Junanazon Hactpoiiku | 0%...100.0%
b5-40 | Touka mepekoca Ha HacTpoiike Bxoga Al2 Ilo 0.0%
YMOJIYaHUIO
Juanason HacTpoiiku | -100.00% ...100.0%
b5-41 AMIUINTY]a IEpEeKoca Ha HacTpoiike Bxona Al2 Ilo 0.5%
YMOJTYaHUIO
Huamazon Hactpoiiku | 0%...100.0%
b5-42 | Touka nepekoca Ha HacTpoiike Bxoaa Al3 ITo 0.0%
YMOJIYaHUIO
Juanason Hactpoiiku | -100.00% ...100.0%
b5-43 AMITTUTY A TIepeKoca Ha HacTpoiike Bxoma Al3 Ilo 0.5%
YMOJIYaHUIO
Huamnazon Hactpoiiku | 0%...100.0%
Br16op kpuBoit Al Ilo H321
YMOTYaHUIO
bur enuani:  Beibop kpusoit AL
1 kpuBas 1 (2 Toukwu, 3agannsie b5-07...b5-10)
2 kpuBasg 2 (2 Touky, 3anannbie b5-12...b5-15)
b5-44 3 kpuBas 3 (2 Touky, 3anannbie b5-17...b5-20)
Hwnamazon
HACTPOMKH 4 kpuBas 4 (4 Touku, 3anannbie b5-22...b5-29)
5 kpuBas 5 (4 Touku, 3agannsie b5-30...b5-37)
burt necarkoB: Bribop xpuBoit A2. HacTpoiiku Takue e, Kak u
BBIIIE.
burt coren: Bribop kpuBoii A3. Hactpoliku Takue ke, Kak U
BBIIIE.
b5-45 AL Ilo H.000
HW)XC MUHUMAJIbHOI'O BLI60pa HaCTPOCK BXoda
YMOJIYaHUIO
JTnanason but enunui: All HM)XKe MUHUMAaJIbHBIX HACTPOEK BXO/a
HacTpoui 0 COOTBETCTBYIOIAs] MUHUMAJIbHAS! HACTPOIKa BXo1a

1 0.0%
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bur gecstkoB: Al2 HIKe MUHIMATLHBIX HACTPOEK BXOIA.
Hacrpoiiku Takuexe, Kak 1 BBbIILE.

bur coren: AI3 HmXe MEHUMAaIBHBIX HACTPOEK BXoza. HacTpoiiku
TaKue JKe,KaK ! BBIIIE.

Knemmer Al (Al ... AI3) SL9 nomnepxuBaroT (QyHKIWIO TEPEKIFOYEHHS TapaMeTpoB, KOTopas
(bUKCUpyeT COOTBETCTBYIOIIYIO HACTPOMKY Bxoja Al B TOUke MEpecKoKa, KOrja IepecKOK
COBEPIIIACTCS B 33/IaHHOM JTHAIIa30HeE.

Hanpuwmep:

KoneGanust BxogHoro nampsbkenuss All Ha ypoBHe 5.00B, a aMmmTyaHbIi Tuana3oH paBeH
4.90B...5.10B. Munumanensiii Bxog All 0.00B cootBerctByer 0.00%, a MakcUMaibHBIA BXOH
10.00B cootBerctByer 100.0%. CootBercTByIOmasi HAcTpoika ompenesneHHoro Bxonma All
kosebneTcs mexay 49.0% u 51.0%.

Ecim Bpl ycranoBuTe TOuky mnepeckoka b5-18 kak 50.0% u ammmutyny b5-19 kak 1.0%,
YaCTOTHBIN MPeoOpa3oBaTelib ¢ HACTPOSHHBIM COOTBETCTBEHHO BXoaoM All OyneT ycTaHOBIEH Ha
50.0%, yctpansist hIryKTyarimoHHbBIH 3P deKT.

5.7 I'pynna b6: iMnynbcHbie/ AHAJIOTOBBIE BBIXOJIHBIE KIIEMMBbI

Kon HasBanue napametpa ITo
YMOJTYaHUIO
b6-00 | Beibop ¢yukimu FMP 0
b6-01 | Beibop ¢pyukimu Berxoga AO1 0
b6-02 | Beibop ¢yukimu Berxoga AO2 1

Yacrora BbixogHOro mmmynbca kiaemmbl FMP coctaBnsger ot 0.01 k['n mo «MakcumanbHas BBIXOIHAs
yactora FMP» (b6-03). 3aauenne b6-03 cocrassier ot 0.01 xI'1y mo 50.00 xI11.

Brixognoii quanazon AO1 pasen 0 B...10 B wm OMA...20MA. Beixonnoit nuanazon AO2 pasen 0...10 B.
CBsi3p MEXKAy JUala30HAMH HMITYJIbCA M aHAJOTOBOTO BBIXOJA M COOTBETCTBYIOIIUMHK (DYHKITHSIMHU
MIpUBEJICHA B cenyoueil Tabauie.

Junana3on (CooTBeTCTBYET AMANAa30HY UMILYJIbCHOTO HJTH
3HaueHHe DOyHKIHs
anajaorosoro Boixoaa 0.0%...100.0%)
0 Pabouas yacrora |OI'L ... MaKCHMalIbHas BBIXOIHAS 4aCcTOTA
VYcraHoBleHHas
1 Ol'r ... MakCUMaJIbHAS BEIXOQHAS YaCTOTA
qacToTa
2 BrixonHoii TOk 0 ...2X OT HOMHUHAJILHOT'O TOKA JIBUTATEIIS
Brixoanoi
3 KpyTsamwi MOMeHT |0 ... 2X OT HOMHHAJIBHOTO KPYTSIIIETO MOMEHTA JBUTATEIIS
(abcomoTHOE (abcomroTHOE 3HAYCHHE KPYTSIIETO MOMEHTA)
3HAYCHUC)
Brixonnas .
4 0 ... 2X OT HOMHUHAJILHOI MOIITHOCTHA
MOIIIHOCTD
5 Brixoanoe 0 ... 1.2x oT HOMUHaAJIBHOTO HamnpsikeHus Ha muHe DC
HaIpsHKCHUE YaCTOTHOTO ITpeoOpa3zoBaTeIIst
6 Nmnynscnsiii Bxoa [00.01 kI ...100.00 x['1g
7 All 0B...10B
8 AI2 0B...10B
9 AI3 0B...10B
VYctaBka o
12 . 0...32767
untTepdeiicy
CKOpOCTh BpaIeHus .
13 0...CKOpOCTbh, COOTBETCTBYIOMIAS MAaKCHMAILHON 9acTOTE
MOTOpa
14 Brixonnoii Tok 0.0A...1000.0 A
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I[nanasoﬂ (COOTBCTCTByeT ANANMA30HY UMITYJIbCHOT'0 WJIH

3HaueHue DyHkuusA
YHIKI anajaorosoro Boixoaa 0.0%...100.0%)
Brixonnoe
15 0.0B...000.0 B
HaNpsHKEHUE
Kpytsmuit MomeHT
16 (meiictButennbHOe  |-200% ... 200% HOMHHAIHHOTO KPYTSIIETO MOMEHTA IBUTATEIIS
3HAYCHUC)
Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJTYaHUIO

b6.03 | AaKCHMATbHAA BRIXOMHAL | () 01 ry 100,00 Kl 50.00 kT
gactora FMP

Ecnu knemma FM HCIIOJIB3YECTCA U1 UMITYJIbCHOI'O BbIXO/4a, JIaHHBIN napamMeTp UCIOJIb3YCTCsA M1 yCTaHOBKU
MaKCHUMAaJIbHOM YaCTOTHI HMMITYJIbCHOI'O BBIXOa.

Kon HasBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJTYaHUIO
KoaddummenT cmemenvs
b6-04 -100.0% ...100.0% 0.0%
AO1
b6-05 VYcunenue AO1 -10.00...10.00 1.00
bo-06 | KoXPumment evemenm 00 6000 09, 0.00%
AO2
b6-07 Veunenne AO2 -10.00 ...10.00 1.00

OTU napaMmeTpbl UCTIONB3YIOTCA U1 KOPPEKTUPOBKH aHAJIOTOBOI'O BBIXOJA M aMILIMTYAbl OTKIOHEHHA. OHU
TaKXe MOT'YT UCIIONIB30BAaThCS IS onpenesneHus Heooxoaumon kpusoit AO. Eciiu "b" - HyneBoe cMmeleHue,
"k" — ko3ddunueHt ycunenus, "Y' — HCHUCTBUTENBHBIA BbIXOJ, a "X" — CTaHZAPTHBIA BBIXOJ, TO
JIEHCTBUTEINLHBIN BbIX0M paBeH: Y = kX + b.

Koadpumment cmemenus nyns 100% or AO1 u AO2 cootBerctByer 10 B (mm 20 MA). CranmapTHbIN
BBIXOJl OTHOCHUTCS K 3HAUE€HHIO, COOTBETCTBYIOIIEMY aHaioroBoMy BeixoAy oT 0 1o 10 B (wm ot 0 10 20 MA)
0e3 KOPPEKINH HYJIsl WIH PETYJIMPOBKH yCHUIICHUS.

Hanpumep, ecii aHaIOTOBBIN BBIXO UCTIONIB3YETCA Kak pabovas 4acToTa, U 0XKUIACTCS, YTO BBIXOJ paBeH 8
B, xorma yactoTa paBHa 0, 1 3 B mpu MakcHManbHOH 4acToTe, KOI(PPUIUECHT YCHICHUS OyIeT 3aJaH KakK -
0.50, a cMemenue HyIA TODKHO OBITH paBHO 80%.

5.8 I'pynma b7: Knnemmbl BUpTyaabHOTO IIM(PPOBOTO BXO/a
(VDD/umudposoro Beixoqa (VDO)

Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJTYAHUIO
b7-00 Bri6op dyakmun VDI 0...49 0
b7-01 Bri6op dynakmun VDI2 0...49 0
b7-02 Bri6op dynkun VDI3 0...49 0
b7-03 Bri6op ¢hyskmmun VDI4 0...49 0
b7-04 Br160op ¢yskmmu VDIS 0...49 0

VDII1... VDIS umerot Ha ruiate ynpaBieHus Te ke QYHKIUH, 9T0 KiieMMbI DI 1 MOTYyT HCIIONTB30BaThCs IS
nubposoro Bxonaa. s noapobHoi nHbopMmarmu cM. omucanue b3-00 ... b3-11.
Kon HasBanue napamerpa Jwnana3oH HaCTpOUKH ITo

YMOJIYAHUIO

but enunui;: VDIL.
0: lewictBuTeneH no coctosanio VDOX
1: JletictBuTenen no b7-06
bur necarkos: VDI2.
0, 1 (amanornuno VDI1)
but coren: VDI3. 00000
0, 1 (amanornuno VDI1)
but teICY: VDI4.
0, 1 (amanoruuno VDII)
burt necarkos teicau: VDIS.
0, 1 (amanornuno VDI1)
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Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo

YMOJTYaHUIO

but enunui;: VDI,

0: HenetictBuTenex

1: JleicTBuTEICH

burt necartkos: VDI2

0, 1 (amanoruuno VDII)
bur coren: VDI3

0, 1 (amanornuno VDI1)
bur teicsau: VDI4

0, 1 (amanornuno VDI1)
but necsitkoB ThIcsTa: VDIS.
0, 1 (amanoruuno VDII)

B omimume ot xitemm DI, cocrosiare VDI Moxet ObITh 331aHO B IBYX PeKHUMax, BEIOpaHHBIX B b7-05:

® [Ipumep 1: onpenensgercs no cocrosuuto VDOx

To, aenserca nmu VDI gelcTBUTENbHBIM, ONpeAessieTcss cocTostHueM cooTserctBytomero VDO. VDI x
onHO3Ha4YHO cBsizad ¢ VDO x (x omuH u3 1...5). Hampumep, 4To0bl peann3oBath GYHKIUIO COOOIICHUS O
TPEBOI'e WM OCTAaHOBKY, Koraa Bxoa All npeBsliiaeT npees, BHIIOJIHUTE CISAYIOLIYI0 HACTPOHKY:

1. YcranoBute VDII ¢ ¢pynkimeit 44 «[lonp3oBarensckas ommbdka 1» (b7-00 = 44).

2. Pabota knemmbl VDI onpeznensiercs cocrosHueM VDO (b7-05= xxx0).

3. Ycranosute Qynkimio «[IpeBpimenne Bxognoro curnana All» gust VDOI (b7-11 = 31).

Korma Bxon All mpeBsimaet npeaen, smouaercss VDOL. B ator momenT Brirouaercss VDI, u qacToTHBII
npeoOpa3oBaTellb MojyyaeT coodieHune 06 onpeaeneHHoi ommobke 1. Torna mpeodpazoBatens coodimaet 06
ommbOke Err27 u octaHaBiIMBaeTCsI.

® [Ipumep 2: onpenensercs b7-06

Cocrosare VDI onpenensiercst b7-06. Hanpumep, mis peanuszanuu GyHKIUH, MTPA KOTOPOH YaCTOTHBIN
npeoOpa3oBaTeb ABTOMATHIESCKH MEPEXOINT B pabodee COCTOSHUE ITOCTIE BKITFOUCHHS ITUTAHNS, BBIIOIHUTE
CTIEYIOIIYIO0 HACTPOHKY:

3amaiite ms VDI ¢ynknmio «I[psmoit myck» (b7-00 = 1).

3amaiite b7-05 B xxx1: Cocrostaue VDI onpenensercs b7-06.

3anaiite b7-06 st xxx1: VDI geiictBureneH.

3amaiite b0-02 muis 1: ©CTOYHKK KOMaH JIsl YIIPABIECHUS KIIEMMAaMHU.

3amaiite b2-32 mia 0: 3ammTa npu 3arrycKe He BKIIIOYEHA.

Korpa wacroTHblii mpeoOpa3oBaresb 3aBepliaeT WHULMAIM3ALMIO IOCJAE BKIIOYEHUS MUTAHUSA, OH
omnpenenser, uro VDIl npeiictButenen nu VDI 3anaercs gynkuueit npsmoro Iycka. To ects 4acTOTHBIN
npeoOpa3oBaTellb MPUHUMAET KOMaHAy mpsmMoro [lycka ¢ KiIeMMbl M HauyMHAET PabOTy B IPSIMOM

b7-06 Hacrpotika cocrosiaust VDI 00000

AEER ol e

HaIpaBJICHUH.
Kon Hasanue napamerpa Jnamna3oH HaCTPOUKHU ITo
YMOJIYaHUIO
b7-07 Bri6op (b}:HKL[I/II/I All, 0...49 0
HCII0NIb3yeMoi B kauecTe DI
b7-08 Bribop (b}:HKIII/II/I Al2, 0...49 0
HCI0NIb3yeMoi B kauecTe DI
b7-09 Bribop (b}:HKIII/II/I Al3, 0.. 49 0
HCII0JIb3yeMoil B kauecTse DI
bur enunui;: All.
0: leficTByeT BBICOKHH YPOBEHb
BrI160op NeHCTBUTETHHOTO 1: [eiicTByeT HU3KHIi yPOBEHb
b7-10 coctostHusa it Al bur necarkos: Al2. 0
ucnons3yemoit B kauectse DI | 0, 1 (To ke, 9To 115 OUTA SIMHUIL)
bur coren: AI3.
0, 1 (To ke, 94TO 7151 OMTA €IUHMII)

OyHKIMH 3TUX MapameTpoB — ucnonb3oBath Al B kauectBe DI. Tlpu ucnonszoBanun Al B kauectse DI mis
Al nelicTByeT BBICOKHI YPOBEHb, €CIM BXOIHOE HaNpshKEHUE cocTaBisieT 7 B U Bblllle, U HU3KUI ypOBEHB,
€CJIM BXOJTHOE HampspKeHue coctasiseT 3 B u Huxke.

Ecin BxomHoe Hanpsbkenue Al Haxonutes Mexny 3 u 7 B, coctosiHue Al mpencrabinsieT coboii rUCTEpe3HC.
Torma b7-10 ucmonb3yercss UIs OMpENENeHHUs HU3KOTO WM BBICOKOTO JEHCTBYIOIIETO YPOBHS MPH
ucnonb3oBanuu Al B kauectse DI.
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Hactpotiika ¢pynkunu Al (ucnonb3yetcs kak DI) ananornyna DI. [TogpoGHee cM. onmcanue HacTporiku DI.
Ha cnenyromem pucynke BxomHoe HampspkeHue Al mpencraBieHO B KadecTBe IpUMeEpa ISl OMHCAHHS
B3aMMOCBSI3M MEX/y BXOAHBIM HanpsbkeHueMm Al u cooTBeTCTBYIOIIKM cocTosiHueM DI

BxoaHoe HanpaxeHue Al ‘\

DC 7V /_\

DC 3V

»
»

ON ON Bpema T

Craryc knemmsl Al

OFF!

Puc. 5-22 B3zanmoBsI3b BXogHOTO HanpspkeHus Al 1 cooTBeTcTBYTOMEero coctossaus DI

Kon HasBanue napametpa Jramna3oH HaCTPOUKHU ITo
YMOJTYAHUIO
0: BHyTpeHHs CBs3b ¢ p3mdeckum DIx
b7-11 Bri6op dyskiun VDOL1 140 0
: DI
b7-12 BriGop dymkim VDO2 (1) BZngeHHﬂﬂ cBs13b ¢ prmaeckum DIx 0
b7-13 BriGop dysxim VDO3 (1): BZngeHHHH cBsi3b ¢ Prrueckum DIx 0
b7-14 BiGop dymxim VDO4 (1): BZI(})’TpeHHHH cBsi3b ¢ Prrueckum DIx 0
: DI
b7-15 BriGop ki VDOS (1) BZngeHHﬂﬂ cBs13b ¢ prmaeckum DIx 0
b7-16 3anepxka Boixona VDO1 0.0c...3000.0c 0.0s
b7-17 3anepxka Bbixona VDO2 0.0c...3000.0c 0.0s
b7-18 3anepkka Beixoga VDO3 0.0c...3000.0c 0.0s
b7-19 3agepxka Boixona VDO4 0.0c...3000.0c 0.0s
b7-20 3anepkka Beixoga VDOS 0.0c...3000.0c 0.0s

but equaui: VDOL.

0: leficTByeT MO3UTUBHAS JIOTHKA
1: [eiicTByeT oOpaTHast JIOTHKA
bur necarkos: VDO2

0, 1 (To e, 4TO AJIs1 OMTA €IMHMII)
but coren: VDO3. 00000
0, 1 (To e, 4TO AJIs1 OMTA €IMHMII)
bur teIcsTa: VDO4.

0, 1 (To ke, 94TO 7151 OMTA €IUHMIIL)

Br160p nelicTBUTEIBHOTO

b7-21 coctositaust VDO

but necarkos teicsy: VDOS.

0, 1 (To e, 4TO AJI1 OMTA €IMHMII)

Oynkimn VDO ananornunbl ¢pyskmmusM DO Ha manenu ymparieHus. VDO MOXET HCIHONB30BaThCS

coBmecTHO ¢ VDI X ju1 peanuzaiiny IpoCcTOro JIOTUYECKOTO YIIPaBICHHUSI.

® Ecim ¢pyskmnus VDO 3anana kak 0, cocrosiaue VDO1 - VDOS onpenensercs cocrostauem DI - DIS Ha
naHenu ynpasienus. B gannom ciyyae VDOX u Dix Haxon4Tcsi B OTHOLIEHUU OJJUH K OJJTHOMY.

® FEciu pynkims VDO 3anana kak He 0, HacTpoiika GyHKIMHU | uctoibp3oBanue VDOX ananorumanst DO B
rpymme b4.

Cocrostare VDOX MOeT OBITh 32JIaHO C MTOMOIIBI0 b7-21. J{is cripaBky 03HAKOMBTECH C IPUMEPAMHU

MpUJIokKeHu# ¢ ucrnonbzoBanueM VDIx u VDOX.

5.9 I'pynna b9: Knasuatypa u ucruiei

Kon HazBanue napamerpa Junana3oH HaCTPOUKH ITo
YMOJTYaHUIO
b9-00 Knonka STOP/RESET 0: Kuonka STOP/RESET Bxirouaetcs 0
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Kon

HazBanue napamerpa

Junana3oH HaCTpOUKH

ITo
YMOJTYaHUIO

TOJIBKO TIPH YIIPABICHUHN ITaHEIIBIO
YIpaBICHUS

1: Knonka STOP/RESET Bxumouaercst ipu
JOO0M pEXXHUME YIIPaBICHUS

b9-01

Bri6op dbyskmmii MF.K

0: Kaonka MF.K oTkmouena

1: TlepexmioueHre Mexay YIIpaBICHUEM C
MaHeNu U AUCTAaHLIMOHHBIM YIIPaBJICHUEM
(KJIEMMBI WK TIOPT)

2: IlepexnroyeHre MEXITy MPSIMBIM U
00paTHBIM BpaIlleHUEM

3: [Ipamoit JOG

4: O6parnsiit JOG

5: OUHKIMOHATIBHBIE [TapaMeTPBI

Kuomka MF.K oTHOCUTCS K MHOTO(YHKITMOHATIBHBIM KHONKaM. Brl MoxkeTe Hactpouth (yHkiuo MF.K,
WCHOJb3Yysl JaHHBIA TapaMmeTp. Bbl MO)KeTe BBINOJHUTH MEPEKIIOYEHUE, UCHONb3YS 3TOT K04 Kak B
COCTOSTHUM OCTAHOBA, TaK M BO BpeMsI paOOTEHI.
0: Knonka MF.K oTkiiouena
1: [epex/nioueHue MeKIY YIpaBJIeHHeM ¢ aHeIH ¥ JMCTAHIMOHHBIM YIPaBJeHHeM (KJIeMMa WK HOpT)
Bbl MOXeTe BBINOJIHUTH IMEPEKIIIOYEHUE C TEKYLIEro HCTOYHHMKA KOMaHJ Ha YIPAaBIEHUE C IaHEIH
(;okanpHas onepauus). Eciy TeKyuii MICTOYHUK KOMaH/I — MaHelb YIPaBIeHUs, KIII0Y HeIeHCTBUTEIIEH.
2: IlepexiiioueHue MeK1Yy NMPSIMBIM M 00PATHBIM BpallleHHeM
Brbl MOxeTe u3MeHsTh HanpaBiieHue paboThl HaCTOTHOTO IipeoOpaszoBaTesis, ucnoib3ys knonky MF.K. Ona
JIefiCTBYET, KOI'/la TEKYIIUH NUCTOYHUK KOMaH]| — IIaHENb YIIPABICHMUS.
3: Ipamoii JOG

4: Ooparublii JOG

5: ®@yHKIMOHAIBHBIE TAPaAMEeTPhI
Br1 moxkere ¢ momomnisio kHonku MF.K nmpocmaTpuBath napaMerpsl

BASE MNMocnepoBaTenbHbIlM NOKA3 NapamMeTpoB Mo oYepean

USER MpocmoTp 1 M3MeHeHMe 06X NapameTpoB No/b30BaTENA

paborsl 1

Cratyc DO

Hanpsxetue AlL (B)

AI2(B)

AI3 (B)

3HayeHue cyeTuMKa

3HaueHue AMHbI

CKopoCT 3arpy3kit

Yeraska UL

Eciu Bo Bpemst paboThl HEOOX0IUMO 0TOOPA3UTH
napamMmeTp, 3aJ1aliTe COOTBETCTBYIOLTUI OUT Kak 1 u
yctanoBuTe b9-02 kak mecTHaaaTepUYHbINH
HKBUBAJICHT 3TOTO JIBOMYHOTO YHCTIA.

o MpocMoTp NapameTpoB, MU3MEHEHHbIX NOAb30BaTeENEM
Kon | Ha3anue mapamerpa Junana3oH HaCTPOUKH ITo
YMOJTYaHUIO
0000...FFFF:
L lslsfafa]z]1]o]
BbixoaHan yacrora ()
YcraHoBneHHan yacrota ()
Hanpsenue DC (B)
B (8)
B ¥ oK (A)
BbIX0AHaA MOWHOCTL (KBT)
BLIXOAHO MOMeHT (%)
Cratyc Knemm DI
[Tapametper LED "5"4’13’12""10‘ 9‘ i ‘
b9-02 JTACTLIES] BO BpeMsl 001f

66




SL9-M Unctpyxuus 5. OyHKIMOHATBHBIE KOIBI

Kon | Ha3anue mapamerpa Junana3oH HaCTPOUKH ITo
YMOJTYAHUIO
0000...FFFF:
CTe s« 5 21 0]
O6partHan ceasb NI
CryneHb nporpammbi M/1K
Vi YyacToTbl nynbcom (Kru)
BbixoaHan yacrora 2
o] Bpema paboTbl
All po
AI2 po
AI3 po
[Tapametprsr LED '5I '4] 3przgn l ]0‘ ’ I s
|
b9-03 JTACILIES. BO BpEMs E 0x0000
|
pa6OTLI 2 E Nuneiinan cxopocTs
¢ 3apesepsHpoBano
Texyuiee opema pabores (mun)
Temneparypa paguaropa (°C)
Nepeaava AaHHBIX
Cxopocrs MKogepa (M)
InaswHan vacrora X (Mu)
A vacrora Y (fu)
Ecnu Bo Bpemsi paboThI HEOOXOIUMO 0TOOPA3UTh
napamMeTp, 3a1aliTe COOTBETCTBYIOLINI OUT Kak 1 u
ycraHoBute b9-03 kak mecTHaAaTepUIHBIN
3KBUBAJICHT 3TOI'0 JIBOMYHOI'O 4HCJIa.

JlaHHBIE 1Ba MapameTpa HCIONB3YIOTCS JUII HACTPOMKH MapaMeTpoOB MOHHTOPHHIA, KOTOPHIE MOXKHO
MPOCMOTPETh BO BpeMsi pabOThl YaCTOTHOTO mpeodpazoBateis. Bel Moxere npocMoTrpeTs 10 32 pabouux
cocrostani. MHbopManus oToOpakaeTcsi B OCIEI0BATEILHOCTH OT MeHbIero oura b9-02.

Kon HasBanue Jnamna3oH HaCTPOUKH ITo
napaMmerpa YMOJIYaHUIO
0000...FFFF:
7 le]sfalsf2]r]o]
YcraHoBeHHan YacTota ()
HanpsxeHue DC (B)
Cratyc knemm DI
Cratyc knemm DO
Al1(B)
HAnp: AI2 (B)
Hanp: AI3 (B)
3HayeHMe cyeTymnKa
[Tapametpsr LED [
[s[rsrzufuo]s [s]

b9-04 JIACIUIES BO BPEMS 0x0033

OCTaHOBKH

3raverme Anvnnl

Cryness K

CKOpOCTL Harpyaku

Yerama WA

YCTaMORAEHMAR HACTOTS MyAncom (kL)

Temnepatypa paamaropa (“C)

~ Pesepe

Peseps

Ecnu Bo Bpemst paboThl HEOOX0UMO 0TOOPA3UTh
napamMeTp, 3aJaiiTe COOTBETCTBYIONIUI OUT Kak 1 u
yctanoBuTe b9-04 kak mecTHaaaTepUIHBINA
9KBUBAJICHT 3TOTO ABOMYHOTO YHCTIA.
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Kog Ha3panue Jwnana3zoH HaCTpOMKHU ITo
nmapaMmeTpa YMOTYaHHIO
Koadpdumment
b9-05 0TOoOpaXkeHUs 0.0001... 6.5000 0.2920

CKOPOCTH HAI'PY3KU

JlaHHBII TapaMeTp UCTIONB3YETCs IS HACTPOWKY OTHOIICHHUS MEXKITY BEIXOJJHOM YacTOTOU MpeoOpa3oBaTens
M CKOpOCThIO Harpy3kH. [logpobHee cMm. onmcanue b9-06.

Kog Haspanue Junana3oH HaCTpOUKH ITo
nmapamMerpa YMOJTYAHUIO
KonnuectBo 0: O gecATHYHBIA TUCIUIEH

9-06 JIECATUYHBIX 3HAk0oB | 1: 1 mecaTHMYHBIN aucIieh !
JUTSL OTOOpaKEHHUS 2: 2 NeCATUYHBIN JUCIUICH

CKOpOCTH Harpy3ku | 3: 3 JecATHYHBIH AucIiei

b9-06 rcnonb3yeTcst A YCTAHOBKH KOJIMYECTBA NECATHYHBIX 3HAKOB IS OTOOPaKEHUSI CKOPOCTH 3arPy3KH.
Hwxe nmpuBenen npumep, 9To0bI 00BICHHUTE, KaK PACCYUTATH CKOPOCTH 3aTPy3KH:

[Mpennonoxum, uto b9-05 (Koaddunment otodpakeHus: ckopoctu 3arpy3ku) pasex 2.000, a b9-06 pasen 2
(2 necsitnynbIX 3HaKa). Koraa pabouas yactoTa npeodpasoBaresst pasHa 40.00 ['11, ckopocTs 3arpy3ku paBHa
40.00 x 2.000 = 80.00 (oToOpaxkeHne 2 AeCATUUHBIX 3HAKOB).

Ecnu wactoTHbI peoOpa3oBaTesib HAXOMUTCS B COCTOSHUU OCTaHOBA, CKOPOCTH 3arpy3KH — 3TO CKOPOCTb,
COOTBETCTBYIOIIAS 3aJaHHON YacTOTE, a UMEHHO «3a/IaHHAsI CKOPOCTH 3arpy3kn». Ecimu 3amanHas dacTtora
pasHa 50.00 I't, ckopocTh 3arpy3ku B coctosiHuu octanoBa pasaa 50.00 x 2.000 = 100.00 (otobpakeHue 2
JECSTUYHBIX 3HAKOB).

Kon HasBanue Jwnana3oH HaCTpOUKH ITo
napamMeTpa YMOJITYaHHIO
bo-07 | TSMECPATYPA | hoc  100.0°C -
pazuaropa

Hcnonp3yercst 11 0TOOpaKeHUs TEMIIEpaTyphl pajnaTopa.
V pasHbIX Mozelell mpeobpasoBaTeliell 3a1aH0 pa3HOoe 3HAYCHUE TeMIepaTyphl ISl 3aIlUThI OT IIeperpesa.
Kon HasBanue Jwnana3oH HaCTpOUKH ITo

napamMeTpa YMOJITYaHHIO

CymmapHoe Bpemst

b9-08 0...655354 -

paboThl MUTAHUS

Hcnone3yercs a1 0TOOpaskeHNsI CyMMapHOTO BpeMeHH pabOThl MUTAaHMS YaCTOTHOTO IPeoOpa3oBaTemst C
MOMEHTA ITOCTaBKH. Eciii BpeMst JocTHraeT yCTaHOBJICHHOTO BPEMEHH pa0oThI muTaHus (b2-21), BKitoyaeTcs
KJIeMMa ¢ QyHKimer 24 mudpoBoro BEIXOA.

Kon HasBanue
rnapamerpa

Jnamna3oH HaCTPOUKHU ITo
YMOJIYaHHUIO

CymMmapHoe BpeMs

b9-09 0...65535 4 -

paboThI

Hcnonp3yercst 11 0TOOpakeH!si CYMMapHOTO BpeMEeHH paOoThl YaCTOTHOTO rpeodpaszosarens. [Tocne
JOCTVDKEHHS 3HAYCHUSI, 3aIJaHHOTO B b2-21, BKITIFOUaeTcs KiieMMa ¢ pyHKimei 12 mudpoBoro BeIXOA.

Kon HasBanue Jnamna3oH HaCTPOUKH ITo
napaMmeTpa YMOJTYaHUIO
[TapameTpsr
b9-11 BcroMoraTensHoro | CoOTBETCTBYeT mapaMeTpaM MOHUTOpUHTa rpymnmsl U0 00004
JIUCTLIIes

Ucnonb3yercs A1 HACTPOMKK MapaMeTpOB BCIOMOraTeIbHOTO JUCTIIIESL.

Hampumep:

Eciu b9-11 umeet 3nagenue 00001, Ha BcrioMoraTeIbHOM JIUCIIEe OTOOpaXKaeTcsl yCTAaHOBIIEHHAs 4acTOTa
(U0-01)

Ecim b9-11 umeet 3nauenue 00004, Ha auctuiee otoOpaxaercst BeixoHou Tok (U0-04)

[Tapametpsr MoauTopunra rpymnmnsl UQ:

U0-00|BbIx. YacToTa U0-18|4acToTa BX. UMnynbcHOro curHana |Uo-37|KoadpduumeHTt mowHoctm

U0-01|YcT. yacTtoTa U0-19|CKropocTb 0bpaTHoli cssm :0.01Hz|yp-38|MonoxeHne ABZ

U0-02|HanpsaxxeHne DC U0-20|OcTaBlwieecs Bpema paoTbl U0-39|Llenesoe HanpsskeHune V/F pasgeneHus
U0-03|Bbix. HanpsaxeHue |U0-21|All o Koppekuum U0-40|BbixogHoe HanpsxeHwve V/F pasgenexus
U0-04|Bbix. ToK U0-22|Al2 no KoppeKkuum U0-41|Bu3yansHbiit gucnaeii DI

U0-05|Bbix. MoLwwHoCTb U0-23|Al3 fo KoppeKkuun U0-42|Bu3syanbHblit gucnnaeit DO

U0-06|Bbix. MOMeHT U0-24|/InHeiHas ckopocTb U0-43|BusyanbHbiit gucnneit 1 dpyHKL,. cTaTyca DI
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U0-07|Cratyc DI U0-26|Bpema c momeHTa BKAtOYEHUA U0-44|Bu3yanbHbiit gucnneit 2 dyHKu, cratyca DO
U0-08|Ctatyc DO U0-27|Bpems pabotbl U0-45|Hbopmanms 06 owmbkax
U0-09|HanpsaxeHune All  |U0-28|CkopocTb 06paTHO CBA3M U0-46|CHet curHana dasbl Z

U0-10|HanpsaxeHune Al2  |U0-29|06paTtHas cBA3b SHKoAEPa U0-47|YcTaHoBNeHHan yacToTa (%)
U0-11|HanpsaxeHune Al3 U0-30(MnhaBHas yactoTa X U0-48|Tekywias yactoTta (%)

U0-14|CropocTb Harpy3ku |U0-31|BcnomoratensHas yactota Y U0-49|CTatyc paboTbl MHBEpPTOPa

U0-15|Ycraska PID U0-32|YTeHune ntoboro perncrpa U0-50|AaHHble, oTnpaBneHHble Yepes nHTepoeiic
U0-16|06paTHas cBsa3b PID|yY0-34 TemnepaTypa MoTopa U0-51|AaHHble, nosiyyeHHble Yepes nHTepoeiic
U0-17|Cratyc PLC U0-35|LleneBoit momeHT

5.10 I'p

nrna bA: IlapameTpsl cBsI3H

Kon HasBanue Jwnana3oH HaCTpOUKH ITo
napamerpa YMOJIYaHHUIO
23504}
bA-00 PIDOPTHIE ). TTporokon Modbus 0
CBs3H

PROFIBUS

Ha nanneiit moment SL9 momnepxkuBaer Modbus, a mo3xke J00aBUT TakuWe MPOTOKOJBI CBS3M Kak
-DP u CANopen. [TogpoGHee cm. onucanue «IIpotokoi cBsizu SL9»

Kon HasBanue Jwnana3oH HaCTpOUKH ITo

rnapamerpa YMOJIYAHUIO
but equani: Kosddunuent nepenaun no Modbus.
0: 300 BPS
1: 600 BPS

Hacrpoiika 2: 1200 BPS

bA-01 OTHOIICHHUSI 3: 2400 BPS 5

nepenayn 4: 4800 BPS
5: 9600 BPS
6: 19200 BPS
7: 38400 BPS

JlaHHbIH napaMeTp UCIONb3YETCA Ul HACTPOUKM CKOPOCTH NEPeJauy JaHHBIX C TJIaBHOTO KOMIIBIOTEpA Ha
JaCTOTHBIN MpeoOpazoBaTens. OOpaTHTe BHUIMAHUE, YTO CKOPOCTh MEePEadn JaHHBIX HAa KOMIBIOTEpE U Ha
YaCTOTHOM TpeoOpa3oBaTelie JOIKHBI COOTBETCTBOBATh. B MPOTHBHOM CiTydae, COSAMHEHUE HEBO3MOYKHO.
UeM BBIIIE CKOPOCTD MEPEIAUN JAHHBIX, TEM OBICTpEE COeTMHEHIE.

Kog Hazpanue Jwnana3zoH HacTpOMKHU ITo
rapamerpa YMOJIYAHUIO

0: be3 mpoBepku, popmat naHHbIX <8,N,2>

1: KorTpons yecTHOCTH, (hopMaT AaHHBIX <8,E,1>

®dopmar gaHHbIx | 2: HedeTHBIH KOHTPOIb YeCTHOCTH, (OpMAT JaHHBIX
bA-02 0
Modbus <8,0,1>
3: be3 mpoBepkwu, popmat qaHHbIX <8,N,1>
HetictBurensro myit Modbus

I'nmaBHBIf KOMITBIOTEp W (hOpMAT HAHHBIX MpeoOpa3oBaTeNss COOTBETCTBYIOT. B mpoTuBHOM citydae,
COEAMHEHUE HEBO3MOXKHO.

Kon HasBanue Jnamna3oH HaCTPOUKH ITo
rnapamerpa YMOJIYAHUIO
Anpec 1...249 (0: appec mupoxoii nepenaun) JleiicTBUTENBEHO
bA-03 9 0
YCTpOICTBa 11 Modbus

Ecnu ay1st 10KasisHOTO as1peca 3aaaHo 3Hadenue (), yCTpoHCTBO BRIONHSET (DYHKITHIO MacTepa B CETH.

Kog HasBanue Junana3oH HaCTpOUKH ITo
rmapamerpa YMOJYaHUIO
3anepxka
bA-04 OTKJIMKA 0...20 mc (HeiictButensHO TONBKO 111 Modbus) 2 MC
Modbus

3ajepKKa OTKIIMKA: OTHOCUTCS K MHHTEPBAJly BpEMEHH MEX/ly MOMEHTOM, KOI/ia IIpeo0pa3oBaresib 3aBepliaeTt
nosy4yeHue MHPOPMAlMK, U MOMEHTOM, KOrJa OH OTIPABISIET OTBETHBIC JaHHbIE OOpATHO Ha TJIABHBIN
KomibioTep. Ecimu Bpemst 3aiepsKKi OTKIIMKA MEHbBIIEe BpeMEHH 00pabOTKH HH(GOPMAIMH CHCTEMOM, BpeMs
OTKJINKA OCHOBBIBAaETCS Ha BpeMeHH 00paboTku MHbOpManuu cucTeMoil. Eciu Bpems 3a/iepiKKu OTKIMKa
Oonplie BpeMeHH OOpabOTKM WH(OpMAaM CHCTEMOH, TO TIOCIE€ TOTO, Kak cucreMa oOpaboraer
uH(pOopMaIuIo, paboTy CIIEAYET OTIOKUT U JOKAATHCS JOCTHKCHHS BPEMEHH 33ICPIKKU OTKIIMKA, a TOCIIe
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3TOTO OTHPABHUTH OTBETHYIO HH(POPMANUIO HA TJIABHBIH KOMITBIOTED.

Kog Hazpanue Junana3oH HaCTpOUKH ITo
napamerpa YMOJTYAHUIO
0.0c: HeIEHCTBUTEIIEHO
bA-05 TaiimayT 0.1c...60.0c 0.0c
JHeiictButenpHo st Modbus

Ecmu atot mapamerp 3aman kak 0.0c, pyHKIUS MPUOCTAHOBKH COSTUHEHHS HEJCHCTBUTEIIbHA.

Korma ¢yHKIMOHANBHBIA KOA 3aJaH Kak 3HAYCHUE, €CIM BPEMCHHOW HHTEpPBAI MEXKIY MaHHBIM U
CJICAYIONINM COSTUHEHHEM MPEBBIIIAET 3aJaHHbIi, cucTeMa cooOmuT 00 ommdke coequnenus (Errl6). [Tpu
HOpMaJIbHOM TIPUMEHEHUH TapameTp OyJeT 3aJaH Kak HelaehcTBUTeNnbHbIN. [Ipu crcTteMe HempephIBHOM
cBsi3U Bbl CMOXeTe OTCIIeKMBATh CTATYC COSIMHEHHUS], YCTAHOBUB JAHHBINA IapaMeTp.

Kon HasBanue Jwnana3oH HaCTpOUKH ITo
rnapamMerpa YMOJIYAHUIO
but eguan: nporoxon Modbus.
0: Hecrangaptusriii mpotokoa Modbus
Bri6op dhopmara 1: CranpapTHblii poTokos Modbus
bA- nepeadu TaHHbBIX bur necarkos: Profibus DP
06 MPOTOKOJIA 0: PPO1 31
Modbus 1: PPO2

2: PP0O3
3: PP0O5

bA-06=1: Beibepute cranmapTaeiii mpotokosa Modbus.
bA-06=0: Ilpum uTeHMU KOMaHIBI BO3BpAT IMOMYMHEHHOIO YCTPOMCTBA HAa OAWMH OUT OOJbIIE, YeM
CTaHAapTHHIN mpoTokos Modbus. JIi1st mogpoOHOCTEH CM. CTPYKTYPY AAHHBIX CBS3H B IPUIIOKCHHUH.

Kog Hazpanue Jwnana3oH HaCTpOUKH ITo
napaMmerpa YMOJTYaHUIO
bA- Tekyiuee 0: 0.01A 0
07 paspemienue ceszu | 1: 0.1A
Hcnonb3yeTcs 4715 MOATBEPKICHHS SIUHHLBI TEKYIIEro 3HAYCHHUS, KOT/Ia COSMHEHNE CUNTHIBACT
BBIXOJTHOM TOK.
5.11 I'pynmna bb: Omumbku u 3amura
Kon HasBanue Jnamna3oH HaCTPOUKH ITo
napamMeTpa YMOJITYaHHIO
0: Tun P
bb-00 Bri6op Tuma G/P I i G 1

JlaHHBIN apaMeTp UCIONB3YETCs ISl OTOOPaKESHHS ONPEACICHHON MOJIETH U HE MOXET OBITh N3MCHEH.

0: IlpumMeHNM K NepeMeHHOIl HArpy3Ke KPyTALEro MOMEHTa (BEHTHJIATOP U HACOC) € 3aJaHHBIMH
napaMeTpamMu.

1: IlpuMeHHM K NOCTOSIHHOM HArpy3Ke KpYTSAILIEero MOMEHTA € 33JaHHbIMU apaMeTPaMH.

Kog Haspanue Jwnana3zoH HacTpOMKHU ITo

napaMmerpa YMOJTYaHUIO

ol Br16op 3ammrer ot 0: O, .

i Heperpysed 1: IonkJ.
JIBUTaTesIs
Vcunenue 3amuThl

bb-02 OT TEepErpy3Ku 0.20...10.00 1.00

JIBUTaTesIs

® bb-01=0

@DyHKUUS 3alUThl JBUTATENd OT MEpPerpy3Kd OTKIOYeHa. JlBuraTteib MNOABEPKEH MOTEHUIUAIBHOMY
MOBPEXKJCHUIO M3-32 TieperpeBa. I[lpeanaraeTcs yCTaHOBUTH TEIUIOBOC pEle MEXKIy YacCTOTHBIM
peoOpa3oBaTesicM U IBUraTEIIeM.

® bb-0l=1

YacToTHbIil mpeobpa3oBatTellb ONpEAessieT, MeperpykeH JIM JBUraTelb, COrIACHO MHBEPCHON BpeMEHHON
KPUBOH 3aIIUTHI OT TIEPETPY3KH.

OOpaTHasi ”HBEpCHAsI BpeMEHHAsI KpUBas 3aIlUThI JBUTATEIS OT MEPErpy3KH:

220% x (bb-02) X HOMHHANBHBIN TOK JBUTATEIIS

(ecnu Harpy3Ka COXpaHsSeT OJHO 3HAYCHUE B TEUECHHE MHUHYTHI, YaCTOTHBIH MpeoOpa3oBarTelb coodmaer 0o
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omroKe 1o IPHUYUHE IEPETPY3KN), FIIH

150% x (bb-02) X HOMHUHAJILHBINA TOK JIBUTATEIS

(ecni Harpy3Ka COXpaHsIeT OJJHO 3HaueHKEe B TeueHne 60 MUHYT, YaCTOTHBIN Mpeodpa3oBarenb coodmaeT 0o
omnOKe Mo NPUYMHE EPETPY3KH).

YcranoBute bb-02 mpaBwibHO, HCX0ms U3 (PaKTUUECKON Meperpy3ouHoii crmocobHoctu. Ecmu 3amanHoe
3HaueHue bb-02 crumkoM BENWKO, 3TO MOKET NMPUBECTH K MOBPEKICHUIO ABUTATENS, TAK KaK JABUTATENH
neperpeBaeTcs, Ho peodpazoBaTellb He coolIaeT 06 ommoke.

HazBanne
mapamMerpa

Kon ITo

YMOJTYaHHUIO

Jnamna3oH HaCTPOUKH

Koaddumment
HpeBaPUTEIBHOTO
bb-03

50%...100% 80%

MPEAYTIPEKIASHUS O
neperpyske

JBUT'aTCIIA

Ota (QYHKIUS UCTIONB3YETCS IS TOAuH MIPEAYTPEKIAIONIETO CUTHAIA CUCTEME YIPABICHHS C TIOMOIIBIO
IU(POBOro BBIXOJA TEpel 3aIMUTOH JBUTATENS OT Heperpy3kd. [laHHBIN mapaMeTp HCIONB3yeTcs Uit
OTIpe/IeNIeHHUs IPOILIEHTA, IPX KOTOPOM IPOUCXOIUT NPeABAPUTEIBHOE PELyPEKICHUE NIEpe/] IEPETPY3KOi
MoTopa. Uem OoJplie 3HaYCHUE, TEM MO3IHEE OyIET COBEPILEHO MIPEAYIPEKICHHE.

Kora BbIX0IHOM TOK 4aCTOTHOTO Mpeodpa3oBatesis OOJbIIIe, YeM 3HaUuCHHEe HHBEPCHON BPEMEHHOW KPUBOM
3aIMTBI  OT TIEPEeTPY3KH, YMHOXKEHHOW Ha bb-03, BKkIOuWaeTcss KieMMa JAMCKPETHOTO BBIXOZA
npeoOpa3oBaTes, 3aJaHHas IS IPEAYIPEKACHIS O TIeperpy3Ke ABUTaTeIs.

Kon |HasBanue nmapametpa Jramna3oH HaCTPOUKHU ITo
YMOJTYAHUIO
Bpewms
bb-09 ABTOMATHYECKOTO 0...20 (HeorpaHu4e€HHOE KOJIMYECTBO pas) 0
cOpoca onmmboK

Hcnonp3yeTcst i yCTaHOBKH BPEeMEHH aBTOMATHYECKOTo cOpoca ommobok. [Tocne npesbimeHus
3HAYCHUS YaCTOTHBIN IpeoOpa3oBaTellb OyIET HAaXOAUTHCS B COCTOSTHHUHU COOSI.

Kon Ha3zBanne
mapamMerpa

ITo
YMOJIYaHHUIO

Jnamna3oH HaCTPOUKHU

Bri6op

JIEeHCTBUTENBHOCTH .
0: He neiictByer
bb-10 pene npu . 0

1: letictByer

ABTOMAaTHYCCKOM

cOpoce onmmbok
Hcnonw3yeTcst, 9TOOBI OMPeeuTh, IEHCTBYET JIM AUCKPETHBIN BBIXO] IIPH aBTOMATUYECKOM cOpoce
OIITHOOK.

Kon HasBanue Jwnana3oH HaCTpOUKH ITo
rmapamMerpa YMOTYaHHUIO
Bpemennoii
bb-11 fHrepBal 0.Ic...100.0¢ 1.0¢
ABTOMAaTHYCCKOT' O
cOpoca

Hcnonb3yercs ais YCTAaHOBKH BPpEMCHH OXUIAAHHA OT aBapHﬁHOFO CUIr'Hajia 10 aBTOMATHYCCKOI'O CGpOC&.

Kon HasBanue Jnamna3oH HaCTPOUKHU ITo
napaMmeTpa YMOJTYaHHUIO
BbIGOp 3aLUTE OT bur equani: 3ammTa ot morepu (as3pl BXxoaa
notepH (azbl 0: Ot
bb-12 BXO0J1a/3alIUThI OT 1: Bk 11
3aMbIKaHUA bur OCCATKOB: 3au1ma OT 3aMbIKaHUA KOHTAKTOpa
KOHTaKTopa 0,1(To e, UTO A1 OUTA € IVHHIY)

HCHOJ’IBByeTCH AJI ONPCACIICHUA TOTO, CICAYCT JIM BBINIOJIHATD 3allIUTY OT IIOTCPU (1)8.3]:1 BXOoaa UJIN
3alMUTy OT 3aMBIKaHHS KOHTAKTOpPA.
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Mopenu SL9, KoTopbIe IPEIOCTABIIAIOT JaHHYIO (DYHKIIHIO, ICPEUHUCIICHBI B TAOJINIIE HIDKE.

Kuacc HanpsixeHust Mopenn
Onnodazueriii 220 B Her
Tpexdazusriii 220 B Mopgenu ¢ 11 kBt G
Tpexdaszusriii 380 B Mopgnenu ¢ 18.5 kBt G
Tpexdaszusiii 690 B Mopgenu ¢ 18.5 kBt G

Jia kaknoro Kiacca HampsbKeHus: mpeoOpasoBarenu SLY mpemocTaBisioT GYyHKIUIO 3alIUTHl OT HOTEPH
¢da3pl BXOJa WJIM 3alIUTHl OT 3aMBIKAHWS KOHTAKTOpa IS TIEPEYMCIICHHBIX Mozeneld. YacToTHble
npeobpaszoBatenu SLY He ocHalCHBI 3TOW (DyHKIMEH, €CIi MOITHOCTh HHXKE YKa3aHHOW, BHE 3aBHCHUMOCTH
OT TOro, 3agano g bb-12 0 uu 1.

Kon HasBanue Jnamna3oH HaCTPOUKH ITo
napamerpa YMOJTYaHHIO
3ammra ot motepu | 0: OTKIL
bb-13 | M P 1

(hasbl BEIXOZA 1: B
Vicrionb3yercs s ONpeieNieH sl TOT0, HYKHO JIM BBIIIOJHATH 3aIIUTY OT NOTepH (a3bl BBIXO/A.

Kon HasBanue Jnamna3oH HaCTPOUKH ITo
rmapamMerpa YMOJTYAHHUIO

bb-14 3amra ot motepu | 0: OTKIL 0
Harpy3Kku 1: Bx.
YpoBenb

bb-15 ONpEJICIICHUS 0.0%...100.0% (HOMMHAIIBHBIN TOK ABUTATEIIS) 10.0%

MOTEPH HATPY3KH
bb-16 | DPEMA OIPCACICHI | ) 64 o 1.0c

MOTEPH HATPy3KH
Ecnu 3ammra oT moTepu Harpy3KH BKIIIOYEHA, KOTIAa BBIXOJHOW TOK YaCTOTHOrO MPeoOpa3oBaTesst HUKE
ypoBHs1 oOHapyxeHus (bb-15), a MpomOKUTETBHOCTh MpEBBIIIacT BpeMsi onpeneneHus (bb-16), Bexox
4acTOTHI IpeoOpa3oBaTels aBTOMATHUECKH CHIDKAETCS 10 7% OT HOMUHAIBHOHN 4acTOThl. BO Bpems 3aluThI
YaCTOTHBIH Mpeo0pa3oBaTeh ABTOMATHYCCKH PAa3rOHIETCS O 3aJaHHOW 4YacTOTBI, €CIH Harpyska
BOCCTAHABJIMBAETCS 10 HOPMAJIBHOTO YPOBHSL.

Kon

HasBanue
rmapameTpa

Jwnana3oH HaCTpOUKH

ITo
YMOJIYaHHUIO

bb-17

3HaueHue
oOHapyKeHHS

0.0%...50.0% (MakcuMalibHasi 4aCcTOTa)

20.0%

MPEBbILICHHS
CKOPOCTH

Bpewms

bb-18 obHapyKeHus 0.0c...60.0c 1.0¢

IPEBLIILICHUSA

CKOPOCTH
Dta QyHKIUS JeicTBUTENbHA TOJIBKO, KOT/Ia YaCTOTHBIHN Mpeodpa3oBatens paboTaet B pexkume VC+PG.
Ecmu ¢axTtudeckas CKOpOCTh BpalleHHs, ONpeAeTeHHas YacTOTHBIM IpeoOpasoBaTeneM, IPeBBICHIIA
MaKCHMAIIFHYIO YacTOTY, 8 3HAYCHUE NPEBBIMICHUs OOJbIIe, yeM 3HaueHue bb-17, U Bpems HPEBBICHIO
3Ha4yeHue bb-18, yactoTHbIN peodpazoBaTens coodiiaer o0 omubdke Errd3 u neiicTByeT B COOTBETCTBUU C
BBIOPaHHBIM CIIOCOOOM 3aIUTHI OT COOEB.

Ecin 3Hauenue bb-18 (Bpems oOHapykeHHs TpeBbimieHuss ckopocTr) paBHO 0.0c, pyHKIUS 0OHApYKESHUS
MIPEBBILIEHHS] CKOPOCTH OTKJIFOYEHA.
Kon HasBanue
rnapamerpa

Jwnana3oH HaCTpOUKH ITo
YMOITYaHHIO

3HaucHUe
oOHapy KeHHS
bb-19 | ciumkom 6onbimoro | 0.0%...50.0% (MakcuMallbHAsI 9acTOTA) 20.0%
OTKJIOHEHUS

CKOPOCTH

Bpewms

bb-20 O0HapyKeHUT 0.0c...60.0c 5.0c

CJIMIIIKOM OOJIBIIIOTO
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Kog Hazpanue Junana3oH HaCTpOUKH ITo
napaMmeTpa YMOJTYaHHIO
OTKJIOHCHUA
CKOpOCTU

Ota QyHKIWS ASHCTBUTENBHA TONBKO, KOT/Ia YaCTOTHEIM peoOpa3oBarens padbotaet B pexxume VC+PG.
Ecmu mpeoOpa3zoBarens OOHapyKHBaeT OTKIOHEHHS Ooubiie bb-19 Mexnmy ¢dakThaeckoll YacTOTON
BpalleHHUs [BWUTATeNlsi W 3aJaHHOM YacTOTOM JBHUraTens, a BpeMmsl [peBbIIaeT 3HadeHue bb-20,
npeoOpa3oBaTeib 4acTOTHBI coobmiaeT 06 omubke Errd2 u neiicTByeT B COOTBETCTBHH C BBIOpaHHOU
3alIUTOMN OT COOEB.

Ecmu bb-20 (Bpemst oOHapy>KeHHUs CIUIITKOM OOJBIIOr0 OTKIOHSHHUST CKOPOCTH) 3anano kak 0.0c, GpyHKims
OTKJIIOUCHA.

Kon

HasBanue
napamerpa

Jwnana3zoH HacTpOMKHU ITo
YMOJTYaHUIO

bb-21

Bri6op neticTBus
MPY MIHOBCHHOM
cOoe rmuTaHus

0: HeneiicTBureien
1: 3amennenue
2: 3ameiieHre 10 OCTAHOBKH

Hanpsoxenne npu

MpoOBEpKe NpU

bb-22 60.0%...100.0% (cTanmapTHOE HANIPSHKEHUE TI0 IIIUHE) 85.0%

MI'HOBEHHOM cOoe
[IATAHUS

Bpewms npoBepku

PEIIC HAIIPSIKCHUA

bb-23 0.00c...100.00c 0.50c

[IPH MTHOBEHHOM
cOoe muTa”us

Hanpsoxenne npu
MIPOBEPKE BO BPEMsI
bb-24 BOCCTaHOBJICHUS 60.0%...100.0% (cTaHgapTHOE HANPSKCHUE T10 MIHHE) 80.0%
MIOCJIC MTHOBEHHOT'O

c00s1 TUTaHUS

HpI/I MTHOBEHHOM COO€ MUTAHUS WU PE3KOM MaJJCHUHN HAIIPAKCHUSA HAIIPAKCHUC HA IUHC

MOCTOSIHHOT'O TOKa YMEHbIIaeTcsl. Ita QYHKIHS TO3BOJISIET YACTOTHOMY ITPeoOpa3oBaTeo
KOMIICHCUPOBATh COKPAIICHUE HATIPSHKSHYSI Ha HUIIIE IIOCTOSTHHOTO TOKA C TIOMOIIIBIO SHEPTUU
00paTHOM CBSI3M HArpy3KH, YMEHBIIIAs BBIXOJAHYIO YaCTOTY, YTOOBI TIOAIEPKUBATE IIOCTOSHHYFO
paboTy 4acTOTHOTO Mpeodpa3zoBaTes.

® Eciu bb-21 = 1, xorga npoMCXOMUT MTHOBEHHBIH COOM NMUTaHMS WIM pE3KOoe MaJCHUE HampsKEeHUs,
nmpeoOpa3oBareNib 3aMeIIeTCs 0 TeX Iop, IOKAa HampsHKCHHWE IIUHBI IMOCTOSHHOTO TOKa HeE
BOCCTAHOBHUTCS JIO HOPMAJIbHOTO 3HAYCHHS, U YCKOPSETCS JI0 33JJaHHOM 4acToThl. Ecnu HanpsbkeHne Ha
[IMHE OCTAeTCsl HOPMaJbHBIM B TEUEHHE BPEMEHH, MPEBBINIAIONIETO 3HaUeHue bb-22, cuuraercs, 4To
HaNpsHKEHUE IWHBI TOCTOSHHOTO TOKA BOCCTAHABJIMBAETCS JO HOPMAJIbHOIO YPOBHSI.

® Ecimu bb-21 = 2, korma NpOUCXONUT MTHOBCHHOE IHMTAHHUE WJIM PE3KOe MaJCHUE HampsHKeHUs,

npeo6pa3OBaTem> 3aMCIJIACTCA 10 OCTaHOBKH.

Hanpaxenue 4
Ha wuHe DC

BB-24 V

»
Bpema T
BbixoagHaa A
yacrora ()
BB-23-|
BB-21=1
3amepneHue
<« »« »< > Bpema T
BoixoaHan A Bpemsa Bpema  Bpems
uactora (fu) ocTaHosa 3 OCTaHoBa4 PasroHa
BB-23-
BB-21=2
3ameaneHue A0 OCTaHOBA
»
Bpema T
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Puc. 5-24 JlnarpamMma meiicTBUN 9aCTOTHOTO IIPE00Opa3oBaTells P MTHOBEHHOM COOE TTHTaHUS

Kon HasBanue Jnamna3oH HaCTPOUKHU ITo
napamerpa YMOJTYaHHIO

Tun natyvka 0: Her naTumka temiieparypsl
bb-25 TEMIIEPATyPBI 1: PT100 0

JIBUTATEIIS 2: PT1000
ITopor 3amuTe! oT
bb-26 neperpesa 0°C...200°C 120°C
JIBUTATEIIS

[Topor
HpeaBapUTEIbHOIO
bb-27 | mpemympexnenns o | 0°C...200°C 100°C
neperpese

JIBUTATEIIS
CurHan gaTauKa TeMIIepaTypbl IBUTaTeN s HEOOXOIMMO MOJKITFOYHUTE K JOTIOJHUTENBEHOMH IIaTe paCIIupeHUS
BXOJIa-BbIX0J1a. JTa IjIaTa SIBIseTCs ONMUoHaIbHOU. PG kapTa Takke MOXKET ObITh UCTIOJIB30BaHa ISl BBOJIA
TEMIIEPaTypPHOIO CHUTHANA ¢ (YHKIHMEH 3alluThl OT IeperpeBa asurateis. UToObl y3HATH MOAPOOHOCTH,
CBSDKUTECH C TIPOU3BOIUTENIEM WU TUCTPUOBIOTEPOM.

Wurepdeiic PG mnater SLY nognepsxusaer PT100 u PT1000. 3agaiite mpaBUIBHBIA THIT JaTYAKA BO BPEeMs
WCIIONIb30BaHus. Bel MOXkeTe y3HATh TeMIepaTypy ABUTATeNs ¢ momoiisio napamerpa UO-34.

Ecim temmeparypa naBuratens mpeBblllIaeT 3HaYeHHE bb-26, 4acTOTHBIM TpeoOpazoBareib COOOIIAeT O
TPEBOTe U JICHCTBYET B COOTBETCTBUH C BEIOPAHHBIM CIIOCOOOM 3AIUTHI OT COOSL.

Ecnmu temmeparypa nBuratens npeBblaeT 3HaueHue bb-27, Bkmodaercs kiemMa DO mpeoOpaszoBatens
9aCTOTBI, YCTAHOBJICHHAS JJISl IPEAYNPEKICHHUS O MIEPErPEBE IBUTATEIIS.

Kog Ha3Banue Jwnana3zoH HaCTpOMKHU ITo
napamerpa YMOJTYaHHIO
bb-28 Hopor 200.0...2500.0 B SasHcHT oT
TMEPCHAIPSIIKCHU MOJCIIN

I/ICHOHB3yeTC${ UL YCTAHOBKU TIOpOra MEpCHANPsAXKEHUA YaCTOTHOIO npeoGpat;OBaTeJm. 3HaYCHHUSA 110
YMOJHYaHHUIO JJI pa3HbIX KJIACCOB HAIPSXKCHUA NEPEIUCICHBI HMXKE.

R EEIT PRI ITopor nepeHanpsizkeHns M0
YMOJTYAHHIO
Opnnodazuerii 220 B 400.0 B
Opnnodaznerit 220>380 B 830.0B
Tpexdaszusriii 380 B 830.0 B
Tpexdaznsriii 480 B 890.0 B

I[pumeyanue: 3HaueHUE IO YMOIYAHUIO TAKXKE SIBIISCTCS BEPXHUM MPECIOM BHYTPEHHETO
HaIpPsDKEHUS 3aIIUTHI OT MepeHarpsbkeHus. J[aHHbIN mapamMeTp BCTyIaeT B CHITY, KOT/1a 3HadeHne bb-
28 HUKE 3HaYCHUS, 33JJaHHOTO 10 YMOJT4aHuio. Ecnu 3HaueHue BhIlle 3aJaHHOTO 110 YMOJTYAHHUIO,
WCIIONB3YITE 3HAUCHHE 110 YMOIYAHUIO.

Kon HasBanue napamerpa Jnamna3oH HaCTPOUKHU ITo
YMOITYaHHIO
ITopor noHMXEHHOT O 3aBUCHT OT
bb-29 P 200...2000B
HaIIpsAXXCHUA MOACIIN

HCHOJ’IBByeTCH AJI1 YCTAaHOBKH ITOPOTa MOHWKCHHOT'O HAIIPSAKCHU A Err09. HOpOF IOHMXKCHHOTI'O
HaIpsOKCHUA I pa3HbIX KJIACCOB HAIIPSAXKCHUA, COOTBCTCTBYIOH_II/Iﬁ Ppa3IMYHbBIM HOMUHAJIbHBIM
3HAYCHUAM, YKA3aH HUXKC.

HomuHanbHoe 3HaYeHHe MOPOra
Kuaacc nanpsxenust
NOHUKEHHOI' 0 HANIPSIKEHUSI
Opnnodasnerii 220 B 200 B
Opnnodaznerii 220>380 B 350 B
Tpexdazusnrii 380 B 350B
Tpexdazunriii 480 B 450 B
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Kog Hazpanue Jwnana3zoH HaCTpOMKHU ITo
napamerpa YMOJTYAHUIO
Koadpdumment
bb-30 WCIIOJIb30BaHUS 0%...100% 100%
TOPMO3HOT0 OJIOKa

[MapameTp NeWCTBUTENCH TOIBKO IS YACTOTHBIX MPEOOpa30BaTeNicii ¢ BHYyTPEHHHM TOPMO3HBIM OJIOKOM U
ucnoip3yercs i peryiaupoBku KI1J] Topmo3Horo 61oka. Uem Godbilie 3HaAUSHHE JAHHOTO TIapamMeTpa, TeM
Iydiie OyAeT pe3ysbTaT TopMoKeHust. OJTHAKO CITHIIKOM OOJBIIOE 3HAYCHHUE BRI30BET OONBIINE KOICOAHUS
LIMHBI IOCTOSIHHOTO TOKA IIPU TOPMOKEHHH.

Kog Hazpanue Jwnana3zoH HaCTpOMKHU ITo
napameTpa YMOJTYaHHIO

but egunan: [eperpyska neurarens, Errll1.

0: CBoboaHass ocTaHOBKA

1: OcTtaHoBKa B COOTBETCTBHH C PEKUMOM OCTAaHOBA
2: [Iponomxenne paboThl

burt necsatkos: [Toteps da3pl mutanust, Errl?2.

Br16op nericTBus To e, 4TO ¥ i1 OWUTA €IMHUII

bb-32 00000

3anmTel oT c6oes 1 | bur coten: [oTteps da3wl BbIxoHOM MotHOCTH, Errl3.
To ke, 4TO M 111 OUTa EAUHUIL

Bur Thicsia: CO0it BHeNIHETO 000pyaoBaHus, ErrlS.

To ke, 9yTO M ISt OUTA SAMHUIL

bur necarkos teicau: COoii cBsi3u, Errl6.

To ke, 9yTO M 11t OUTA SAMHHIL

bur equani: Ommobka kaptel Encoder/PG, Err20.

0: CBoOomHast oCTaHOBKa

bur pecarkoB: OmmbOka urenus-zanmucu EEPROM,
Err21.

0: CroOomHast oCTaHOBKa

Br16op nericTBus

bb-33 1: OcTtaHoBKa B COOTBETCTBHUH C PEKUMOM OCTaHOBA 00000

3aIUTEI OT cOOEB 2 .
bur coren : 3anacHoii

Bur toicsu: [leperpes apurarens, Err25.

To e, 4To ¥ i1 OuTa enuHUIL B bb-32

but necarkoB teicsa: JlocturayTo Bpemst pabotsl, Err26.

To e, 4To ¥ i1 Outa equHuIl B bb-32

Bur equanit: [Tons3oBarensckas omuoka 1, Err27.

To e, 4To ¥ i1 OuTa enuHuIl B bb-32

bur necarkos: ITonp3oBarensckas ommoka 2, Err28.

To e, yTo ¥ i1 OuTa enuHUIL B bb-32

bur coren: CymmapHoe Bpems MHUTaHHS JOCTUTHYTO,
Err29.

To e, 4To ¥ i1 OuTa enuHUIL B bb-32

Bur TeIicsu: be3 Harpysku, Err30.

Br16op nericTBus

bb-34 0: CBoOOgHAs OCTAaHOBKA 00000

3aIUTEI OT cO0EB 3
1: OcTaHoBKa B COOTBETCTBUH C PEXKMMOM OCTaHOBA

2: YMEHBUIHTH 10 7% OT HOMUHAJIBHOW 4aCTOTHI
JBUTaTeNs U MPOJOIDKUTE paboTy. Ecnu Harpy3ka
BOCCTAHOBUTCS U aBTOMAaTU4YECKU BEPHETCA K 3aaHHON
4acTore.

bur necarkoB Thicsu: [lotepst o6paTHOit cBsizu ot [T /]
BO Bpems pabothl, Err31.

To e, 4To ¥ i1 OuTa enuHuIl B bb-32

but eqununi: OTKIIOHEHNE CKOPOCTH CIIMIITKOM BEIHKO,
Bri6op netictBus Errd2

bb-35
3ammThl OT c0oeB 4 | To e, 4To ¥ 151 OuTa equHunIl B bb-32

00000

bur necstkoB: IlpeBbilieHre CKOPOCTH JIBUTATEJIEM,
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Kon

HasBanue
napamerpa

Jwnana3oH HacTpOMKHU ITo
YMOJTYaHUIO

Errd3.

To e, 4To ¥ i1 OuTa enuHuIl B bb-32

Bbur coren: OmmbKka HaganpHOTO mmonoxenus, ErrS1.
To e, yTo ¥ i1 OuTa enuHuUIL B bb-32

® Eciu BriOpana «CoGoaHas

OCTaHaBJIMBACTCA.

OCTaHOBKa», 4aCTOTHBIA mpeoOpa3oBarenb ortoOpaxaer Err** u cpasy

® FEciu BeiOpana «OCTaHOBKA B COOTBETCTBHH C PEKHMOM OCTaHOBA», YACTOTHBIM IpeoOpa3oBaTelb

0T06pa>1<aeT A** ¥ 0CTaHABIIMBACTCS B COOTBETCTBHH C PEXKUMOM OCTAaHOBA. ITocTe ocTaHOBKH

npeobdpasoBatesib 0ToOpaxaet Err*,
® Eciu BeiOpano «[Ipomomkenune paboThl», YaCTOTHBIA NpeoOpa3oBaTeNlb MPOJOIDKAET padoTy
oToOpakaeT A**. Pabouas yactoTta ycraHaBimBaeTcs B bb-36.

Kog Hazpanue Junana3oH HaCTpOUKH ITo
nmapaMmeTpa YMOJTYAHUIO
0: Texymiast paboTtas yacToTa
Bri6op wactotel anst | 1: 3amaHHas yacToTa
bb-37 MIPOIOJKCHUS 2: BepxHuil mpenen 4acToTsl 0
pabotel mocie c6os | 3: HrokHuit npenen 4acToTs
4: PezepBHast yactora st cooeB (bb-37)
bb-38 Pesepsraz wactora 0.0%...100.0% (MakcuManbHast 4aCTOTA) 100.0%
JUIsi COOEB
bb-3g | ¥ CICHUC SAMUITEL | gs 4 ysq 100%
OT TIEPETPY3KH

Eciu Bo Bpemst paGoThl 4aCcTOTHOTO TIpeoOpa3oBaTelisi BOZHUKACT OMMOKa, a 171t paboThI ¢ OIIMOKOM 3a7aHO
«[Ipomomxenue pabOTHI», », YACTOTHEIH MPeOOpa30BaTEIb MPOAOIDKAST PadOTy HA YacTOTE, 33IaHHOM B bb-
37 u oroOpaxaer A**,
[Mapametp bb-37 npencTaisieT coO0# MPOLIEHTHOE OTHOMICHNE K MAKCUMAJIbHOM YacToTe.

ynma bC: [1lapameTpsl 00HapyKEHHUSI HEUCTIPABHOCTEH

5.12T

Kon

Ha3zanne
mapamMerpa

Jwnana3oH HaCTpOUKH

bC-00

1-¥ v
HEHUCIIPABHOCTH

0...99

bC-01

2-1 THI
HEHUCIIPABHOCTH

0...99

bC-02

3-# THI
HEUCTIPABHOCTH
(mocnegHuin)

0...99

JlaHHEBIA TTapaMeTp UCTONB3YEeTCs JUIS 3allUCH THUIIOB MOCIEAHUX cOOEB YacTOTHOTrO ImpeoOpasoBaTeis. 0
YKa3bIBaCT Ha OTCYTCTBHE COOCB. BO3MOXKHBIEC IPHYHMHBI M PEIICHHS TS KAXKIOH HEUCTIPABHOCTH YKa3aHEI B

rinagse 8.
Kon Haszpanue Junana3oH HaCTPOUKH
rnapamerpa
bC-03 HacTota nocneHeit OT06pa>KaeT 4acTOTYy BO BpEeMs IIOCJICAHETO c0os1.
HEHCIPABHOCTH
bC-04 Tox nocnenmeit OTtobpaxaeT TOK BO BpeMsI TIOCIIETHETO COOSI.
HEHCIPABHOCTH
Hamnpspxkenne mmabt
HnocrosiHaOro Toka | OTOOpaXkaeT HaIpshKEHUE IIMHBI TOCTOSITHHOTO TOKA BO BPEeMS
bC-05 IpU HOCTIEqHEN ITOCJIeTHETO cOOsl.
HEHCIPABHOCTH
Cocrosaue Bxogupx | OTOOpakaer cocrosnue Beex DI kiemMM BO BpeMst OCIIEHET0
bC-06 KJIEMM TIpH c00s1 B CIICAYIOIICH MMOCIEAOBATEIIEHOCTH:
nocienaeit BIT9 BIT8 BIT7 BIT6 BITS5 BIT4 BIT3 BIT2 BIT1 BITO
HEHCIPABHOCTH DI0O DI9 DI8 DI7 HDI DI5S DI4 DI3 DI2 DIl
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Kon

Ha3sBanue
rapamerpa

Junana3oH HaCTpOUKH

Ecmu nudpooit Bxoz BKItoueH, 3HadeHue paBHO 1. Eciu nudposoit
BXO/I BBIKITIOUCH, 3HaYeHHe paBHO (. 3HaYCHHE NIPEICTaBIsAET COOOM
JIECATUYHOE YHCIIO, SKBUBAJIEHTHOE CTATyCy HU(POBOTO BXOAA.

bC-07

CocrositHue
BBIXOJHBIX KJIEMM
TIPH TTOCTIEHEH
HEUCIIPABHOCTH

OTo0paxkaeT COCTOSTHUE BCEX BBIXOIHBIX KIIEMM BO BpeMs
MOCIIEAHETO CO0S B CIICAYIOIICH IMOCIIE0BATEIBHOCTH:

BIT4 BIT3 BIT2 BIT1 BITO

DO2 DO1 REL2 REL1 FMP
Ecnu BeixoaHas KjieMMa BKIIIOYEHA, 3HaUYeHue paBHO 1. Eciu

KJIEMMa OTKJIIOUeHa, 3HaueHue paBHO 0. 3HaueHUE NpeACTaBIIsET
co00H IECITUYHOE YHCII0, SKBUBAIEHTHOE CTaTyCy LHU(PPOBOTO
BXOJa.

bC-08

CocrositHue
YaCTOTHOT'O
npeobpaszoBateis
MIPU TIOCTIETHEN
HEUCIIPABHOCTH

3amnacHoi

bC-09

Bpewms BritoueHust
TIPH TTOCIIEHEH
HEUCTIPABHOCTHU

OtobpaskaeT TeKyIee BpeMs BKIIIOUEHHS BO BPEMS TIOCIIEIHETO
cOos.

bC-10

Bpewms paboTs ipu
nocieqHen
HEUCTIPABHOCTH

OTtoOpakaeT TeKyiiee BpeMs paboThl BO BPeMsI MOCIICAHETO COOI.

bC-11

Yacrora 2-i
HEHUCIIPABHOCTH

bC-12

Tok 2-it

HEUCIIPAaBHOCTU

bC-13

Hanpsoxenue muHb
MOCTOSTHHOTO TOKa
pH 2-#
HEHCIIPABHOCTH

bC-14

CocTosiHrEe BXOTHBIX
KJIEMM TIpu 2-U
HEUCTIPABHOCTH

bC-15

CocrosiHHE
BBIXOJHBIX KIEMM
pH 2-#
HEUCIIPABHOCTH

bC-16

Cocrosiaue
YaCTOTHOTO
npeodpasoBaTeis
pu 2-i
HEHCIPABHOCTH

bC-17

Bpewms Brimtouenust
pu 2-i
HEHCIPABHOCTH

bC-18

Bpewms paboTsl nipu
2-11 HEHCIPABHOCTU

To xe, uro u gt bC-03...bC-10.

bC-19

Yacrora 1-i
HEHCIIPABHOCTH

bC-20

Toxk 1-it
HEHUCIIPABHOCTH

To xe, uro u gt bC-03...bC-10.
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Kog Haspanue Junana3oH HaCTpOUKH
mapamerpa

Hamnpspkenne mmabt
MOCTOSIHHOTO TOKa
bC-21 .
mpu 1-i

HCHCIIPABHOCTHU

CocTosiHrEe BXOTHBIX
bC-22 KJIeMM npu 1-i
HEUCIIPABHOCTH

CocrositHne
BBIXOJHBIX KJIEMM
bC-23 nipu 1-i
HEUCIIPABHOCTH

CocrosiHuE
YaCTOTHOTO
bC-24 peoOpa3oBaTes
mipu 1-i
HEUCIIPAaBHOCTH

Bpewms Bkimtouenust
bC-25 nipu 1-i
HEHUCIIPABHOCTU

bC26 Bpewms pabotsl nipu

1-1f HemcpaBHOCTH

5.13 I'pynima bd 3amura gBurarens

bd-00 YpoBeHb NMPEBBIIICHUS] TOKA | ITo ymoJu. | 0.00
JAuana3on | 0.0-600A

bd-01 3anep)kka cpabaTbIBaHUS 3aITUTHI | ITo ymoJu. | 0.00
Juanason | 0.0-600c

Hampumep, ecimu MOIITHOCTE ABUTATENS paBHA 4 KBT, a OJIh30BATEIBIO HYXKHO 3allIUTUTh MOTOP OT
MIPEBHIMICHNS] TOKa 6 A B TedeHne 0ojiee, 9eM 5 CeKyH/I, yeTaHaBIuBaroTCs napamerpsl: bd-00=6.00A
1 bd-01=5.0c. [Ipu npeBbIIIeHNN TOKA BhiBeneTCs ommOka Err24 u MHBEpTOp OCTAHOBUT MOTOP.

5.14 T'pyna CO: ®@ynkuusa [TU][-perynupoBanus nporecca

[N /I-perynupoBanue — 370 00MIMH METO] YIPaBJICHHUs MIPOLecCOM. BBIMOMHSSA MpONOpIOHaATBHEIE,
UHTErpalibHbie U nuddepeHranbHbIe ONEPaUy C Pa3HUIICH MEXIy CUTHAIIOM O0paTHOM CBS3U U
HCJICBBIM CUTHAJIOM, OH PEryJIUPYCT BBIXOJAHYIO YaCTOTY U MMPECACTABIACT coboit CUCTECMY 06paTHOﬁ
CBA3HU AJIA CTa6I/IJ'II/I3aLII/II/I KOHTPOJIMPYCMOI'O CUCTYMKA BOKPYT ICJICBOI'O 3HAYCHUS.

On MIPUMCHACTCA IJId YIIPaBJICHUA TEXHOJIOT'MYCCKUMHU IIPOUECCaMH, TAKMMHU KaK: YIIPaBJICHUEC
MMOTOKOM, KOHTPOJIb JaBJICHUA U KOHTPOJIb TCMIICPATYPHI. Ha CJICOYIOIICM PUCYHKC IMOKa3aHa 0JI0K-
cxema [T /I-perynupoBaHusi.

1 1
L |
Ti s
Ueneaoe 3HayeHune +

+ Bobixoa MUA
Tdes (> P >

- +

O6patHan cBA3b

Puc. 5-25 bnok-cxema 11 ]]-perymupoBanus.

Kon HasBanue Jnamna3oH HaCTPOUKH ITo
napamerpa YMOJIYaHHUIO
0: C0-01
C0-00 Ucrounnk N 0
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Kog Hazpanue Jwnana3zoH HaCTpOMKHU ITo
napaMmeTpa YMOJYaHHIO

ycranoBku [T1]]- 2: AI2
peryupoBaHus 3: AI3
4: Hactpoiika nmiryscoB (HDI)
5: Hudporoii natepdetic
6: MHOro(yHKIIOHAIbHASI

7: YrpaBneHue JaBICHUEM

Hudposas
C0-01 Hactpoiika [TNJ]- | 0.0%...100.0% 50.0%

PeryJIMpoBaHus
C0-00 ucnone3yercst 1 BEIOOpa KaHasla HacTpoiiku 1eneBoro npouecca PID. 3nauenune PID

SIBJSICTCSI OTHOCHTENIBHBIM 3HadeHHeM U cocTaBisieT oT 0,0% no 100,0%. O6paTtHas cBsa3p [11]]-
pEryJsaTopa TakKe SIBISETCS OTHOCUTENbHOM BennunHou. Haznauenue [TUI-perynupoBanust
3aKJTI0YaeTCs B TOM, 9TOOBI Tpon3BoanuTh 1M /] HacTpoiiky u oOpatHyto cBsa3b [IN/][-perynaropa.

Kon HasBanue Jnamna3oH HaCTPOUKHU ITo
napaMmerpa YMOIYaHUIO
BpeMS[ HN3MCHCHUA
C0-02 uactpoiiku [TU/I- | 0.00c...650.00c 0.00c
peryaupoBaHus

Bpewms nzmenenus nactpoiiku [11/I-perynupoBanus yka3siBaeT Ha BpeMsl, HEOOXOIMMOE ISt
n3menenus 11 /I-perymuposanns ¢ 0,0% no 100,0%. Hactpoiika [IN/I-perynaropa npou3BoIUTCs
JIMHENHHO B COOTBETCTBUH C BPEMEHEM U3MEHEHUs, yMEHbIIasi BO3EHCTBIE, BBI3BAHHOE BHE3AIIHBIMU
M3MEHEHUSIMU HaCTPOEK B CUCTEME.

Kog Hazpanue Jwnana3zoH HaCTpOMKHU ITo

napaMmerpa YMOJYaHHUIO
0: All
1: AI2
2: AI3

Hcrounnk 3: All - AI2

C0-03 00paTHOIi CBSA3M 4: Hactpoiika ummynsca (HDI) 0
nma 5: LHudposoit naTepdeiic

6: All + A2
7: MAX (IAI1l, IAI2I)
8: MIN (IAIll, IAI2l)

OTOT mapaMeTp UCTIOJB3yeTcs U BRIOOpa KaHalla cCUrHaina o0paTHO# cBs3u npouecca [TH/].
O6patnas cBsa3b [1N]] sBasieTcss oTHOCHTENbHOU BemuurHON U coctaBisieT oT 0,0% mo 100,0%.
Oo6patHas cBsi3b [11]] Taxoke sBnseTcst OTHOCUTENbHBIM 3HaueHHeM. DyHkius [T /] coctout B TOM,
4TOOBI C/IeTaTh JBa 3HAYCHUS PABHBIMHU.

Kon HasBanue Jwnana3oH HaCTpOUKH ITo
rnapamerpa YMOJIYAHUIO
Hanpasnenue 0: [Ipsimoe neiicTBUE
C0-04 aup P . 0
nevicteus [TN]] 1: ObpatHoe nelicTBue

0: Ipsimoe neiicTBHE

Korma 3naueHume oOpaTHOW CBsi3M MeHbIne, 4yeMm 3HaveHue [IWJ[-perymsropa, BBIXOJHAs 4YacTOTa
npeoOpa3oBaTessi YaCTOTHI yBeuuuBaeTcs. Hamprumep, 11 peryimpoBaHus HATSDKCHHAST HAMOTKH TpeOyeTcs
npsimoe aevicteue [T,

1: O6paTHoOe aeiicTBUe

Korna 3Hauenne oOpaTHO CBs3M MeHbIIIe, 4eM 3HaueHue PID, uacToTa BEIXOJJHOTO CUTHAIA
npeoOpa3oBaTelis 4YacTOThl yMeHbIaeTcsi. Hanpumep, uist peryiupoBaHus HATSOKEHHS Pa3MOTKH TpeOyeTcs
obpatHoe aeiictue [TN]].

OOparute BHHUMaHHE, 4TO Ha 3Ty QyHKImIO BiamseT ¢pyHkimsa DI 35 «OOpatHoe HampaBiieHHE IEHCTBUS
TTA]T».

Kog Hazpanue Jwnana3zoH HaCTpOMKHU ITo
napameTpa YMOJTYaHHIO
C0-05 Jnanason 0...65535 1000
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Kog Hazpanue Jwnana3zoH HaCTpOMKHU ITo
napaMmeTpa YMOJYaHHUIO
HaCTPOWKH

00paTHOM CBSI3U

TTA]],
JroT napametp sBiseTcs Oe3pazmMepHoit equHuield. OH UCTIONB3YeTCs I 0TOOPaKEHUS HACTPOCK
I[TN/] (UO-15) u otobpaxenus oopatHoi cBs3u [T (UO-16).

OtHocutenbHoe 3HaueHue 100% oOpaTHo cBsi3u 1o HacTpoiike [T /]-perynsTopa COOTBETCTBYET

3HaueHuro CO-05. Ecau 3nauenue CO-05 3anano kak 2000, a 3nauenue [11/]-perynupoBanus -
100,0%, To mucmuteit Hactporiku [T/ (UO-15) pasen 2000.

Kon  |Ha3Banme mapamerpa Jramna3oH HaCTPOUKHU ITo
YMOJTYaHHIO
C0-06 | IPOMOPIHOHATLHOS |\ 1 () 20.0
ycunenune KP1
Coo7 |VHTCrpAIBHOC BpEMs |y o 4 e 0.80c
I
co-0g | AMbdepentmabioe |, o0 0 000c 0.000c
Bpems TD1

e (C0-06 (IlponopunonansHoe ycunerne Kpl)
OTOT mapaMeTp ompeessieT UHTEeHCUBHOCTH perynupoBku [1IN]] - perynsaropa. Uem Boime Kpl, Tem
OonblIe perynupoBOYHAas WHTEHCUBHOCTH. 3HadeHue 10.00 mokaspiBaeT, KOT/a OTKJIIOHEHHE MEXIY
obpatHoii cBsa3bi0 PID - perynsropa u yctanoskoit PID - perymsropa cocrasisier 100,0%,
ypoBeHb perymupoBanus [11]] - perynstopa B OTHOIIEHWH YacTOTHI BBIXOJHOTO CHTHAJ[a MMEET
MaKCHMaJbHOE 3HAUYCHHE.

e (C0-07 (maTerpanbHOE Bpems Til)
OTOT mapaMeTp OmpefenseT HWHTErpajbHYl0 WHTEHCHUBHOCTH peryiupoBaHusi. Yem Kopoue
HWHTETpaJIbHOE BPEMs, TeM OO0JIbIIIe HHTCHCUBHOCTE peryiaupoBanus. Korma otkinonenne mexmy [TN]]
- 0OpatHoii cBs3bto U yctaHoBKo# [Nl -perymsaropa coctasmusier 100,0%, nHTErpanbHBIN PEryyisTop
BEITIOJTHSICT
HEMpPEPBIBHYI0 KOPPEKTUPOBKY BO 3arewm,
MaKCHUMaJIbHON 9aCTOTHI.

e (C0-08 (mudpdepenunanpaoe Bpems Tdl)
JlaHHBIN mapaMeTp onpeenseT MHTEHCUBHOCTh perynupoBanus [11]] - perynsTopa npu u3MeHEHUU

BpPEMEHH. aMIUTATYJla PETYJIUPOBKH JOCTHTAET

otkioHeHus. Yem monbiie auddepeHnmanbHoe BpeMs, TeM OOJbIIE WHTCHCHUBHOCTH PETYJIMPOBKH.
JuddepeHinaibHoe BpeMs - 3T0 BpeMsl, B TCUCHHE KOTOPOro M3MEHEHHE YPOBHS OOpaTHOW CBSI3U
nocturaet 100,0%, a 3aTeM aMIUIUTY1a PETYIUPOBKU JOCTUTACT MAaKCUMAaIbHOU YaCTOTHI.

Kon Haspanue napamerpa | Jlnanma3zoH HACTPOUKHU ITo ymon4anuro |
C0-09 IIponopuuonansusit | 0.00-10.00 20.0
koadpurment KP2
CO0-10 Hurerpambroe Bpemst | 0.01¢-10.00¢ 2.00c
TI2
COo-11 MuddepennuanbHoe 0.01¢-10.00c 0.000c
Bpems TD2
C0-12 [Tapamerp PID (IT1J]) | O: Her nepexmouenns | O
pexxum nepexintoueHus | 1: [epexnmoyenue
yepes DI
2: ABTOMaTHYECKOE
MEPEKITIOUCHUE Ha
OCHOBE OTKJIOHEHUS
CO0-13 ITapametp PID (ITUJ) | 0.0% - CO-14 20.0%
OTKJIOHEHHE
MIEPEKITIOYEHUS
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Kog Hazpanue napamerpa | Jlmanma3oH HaCTPOMKH [To ymomyanuio
1
C0-14 ITapametp PID (ITNJ) | CO-13 - 100.0% 80.0%
OTKJIOHEHHE
NEePEKITIOUCHHS
2

B HekoTOpBIX ycIoBUAX MpUMEHEHUs TpeOyeTcs nepexitoyenre napamerpos 11/, korna onHa rpynmna
napametrpoB I1M/] - perymupoBaHuss He MOXKET YIOBJIETBOPUTH TpeOOBaHHE BCETO 3aIyIIEHHOTO
mporecca. JTH NapaMeTpbl MCIHOJIb3YIOTCS Ul HEPeKIIOUeHHs Mexay IByMms rpynmamu [IWJL -
napametpos. [lapameTpsl perynaropa C0-09 - CO-11 ycranaBnuBarorcs Tak xe, kak C0-06 - C0-08.
[Tepexmouenne MoOXeT OBITH peanu3oBaHo b0 dYepe3 DI-tepmuHan, MO0 OCYIIECTBISETCS
aBTOMATUYECKH HA OCHOBaHUH OTKJIOHEHMS.

Ecnu BB BRIOMpaete nepekmtouenue uepe3 DI-repmunan, DI nomkeH ObITh ycTaHOBIIEH ¢ QyHKIMEH
43 «IlepexmroueHue mapametpon [T []».

Ecnu DI otkmouen, Beioupaercs rpymmna 1 (C0-06 - C0-08). Ecnu DI Brmoyen, BeiOupaetcs rpymmna 2
(C0-09-CO-11).

Ecnu Bbl BBIOMpacTe aBTOMAaTHUECKOE MEPEKIIOYCHHE, KOraa aOCONIOTHOE 3HAYCHHE OTKIOHEHUS
Mex Iy oopatHoi cBszbio [IN]] - perynsitopa u ycranoBko#t [TU/] - perymnsitopa MeHble, 4eM 3HaYCHUE
C0-13, Beibupaercs rpynmna 1. Korma abcomoTHoe 3HaueHne oTkioHeHUS Mexay [11]] - ooparHoit
cBs3b10 U ycranoBkoi [INM]] - perynsaropa Beiiue, uem 3HaueHue CO-14, BeiOupaercs rpynna 2. Korna
ects otkimoHeHne Mexay CO0-13 u CO-14, IIMJI - mapameTpbl NPEACTABISIIOT COOOW JIMHEHHOE
UHTEPIIOJINPOBAaHHOE 3HAYEHUM ABYX BEIMYMH IIapaMeTpa.

A
Napametpsl MUA 1
Napametpbl MU 2 ... S SR
»
OtknoHenune NN
C0-13 C0-14
Huarpamma 5-26 Ilepexmrodenne mapameTpos [TN]]
Kon HasBanue napamerpa Jwnana3oH HaCTPOUKH ITo
YMOJIYaHUIO
CO0-15 Wurerpansnoe coiictBo ITU]] | Pa3psan enunun: MuTerpan otaenes. 00

0: HeneiicTButenpHbBIH

1: eiicTBUTEICH

Pazpsin necsATKOB: peKkpaTUTh
MHTETPAIbHYI0 paboTy, KOTAa BBIXO
JIOCTUTHET Tpeziena.

0: MPOAOIKUTE PEKUM PabOTHI
WHTeTpaa

1: IlpekpaTuTh HHTETPATLHYIO PabOTy

e lHurerpanbHOE pa3neneHue
Ecnu unTerpansHOe pa3ieneHue yCTaHOBIEHO Kak JielicTBuTenbHOE, a DI onpenensercs kak GyHKIUS
22 «IIN]] - uHTerpanbHas mnay3a»,TO B 3TOM ClIy4ae AEHCTBYIOT TOJBKO MPONOPLUUOHAIBHBIE
nmudGepeHIInaIbHbBIC OTIEPAITHH.
Ecau unTerpansHoOe pa3ieneHue yCTaHOBICHO HA HEJEHCTBUTEIBHOE, HE3aBUCUMO OT TOTO, BKIIOUEH
au DI ¢ dynkiueit 22 «[IU]J] - uuTerpaibHas may3a» HIA HET, LEJIOCTHOE pa3ieicHHE OCTaeTCs
HEJICHCTBUTEIBHBIM.

e (OcraHOBKa MHTErpaa
[Tocne Toro, kKaKk BBIXOJ TOCTUT MaKCHUMAaJLHOTO WJIH MHHHMAJILHOTO mpenena mpu padote TN/, Mbr
MOXXE€M BBIOpaTh, OCTAHOBUTH WHTETPAIBHYIO oOlepanuio win HeT. [Ipu BBEIOOpPE OCTaHOBKH

cokparaercs Beropoc 111 - perynsitopa.
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Kog Ha3Banue napamerpa Jlnana3oH HaCTPOMKHU [To ymomyanuio
CO0-16 HauaneHoe 3nauenwne [T/ - 0.0%-100.0% 0.0%
perynsTopa
CO0-17 Bpewms Beimepkku HagansHOTO | 0.00¢-650.00¢ 0.00c
3”auenus [IN]] - peryastopa

Korna npeoGpa3oBarenb 4acTOTHI 3allyCKaeTCsl, yCTAHABIMBAETCSI HayaJlbHOE 3HAYEHUE BBIXOJHOI'O
curHana [IN]] - perymsatopa (CO-16) u BeiaepxuBaercsa Bpems (C0-17), mocne xoroporo ITN/I —
peryasaTop padoTaeT B peKUME 3aMKHYTOTO KOHTYpa ¢ 00paTHOM CBS3bIO0.

BbixoaHas YacToTa A

HavanbHoe 3HaueHue
nna co-16

»
Bpema T
< >
Bpema nogaepxaHua
HayanbHoro 3Hayenue NN CO-17
Huarpamma 5-27 @yHkuus HavanbHOro 3HadeHus 114]]
Kon HaszBanue napamerpa Jlnana3oH HacTpONKHU ITo yMon4anuto
CO0-18 Bepxuuit npenen 4acToTs 0.00 - makcumansHast | 0,00 I'u
obparnoro Bpamienus [TU]] - 4acToTa
peryJsropa

B HEKOTOpBIX cHTyanmsx, TOJIBKO KOTJa BbixonHas yactota [IM]] mmeer oTpuiaTensHOE 3HAYCHUE
(peoOpazoBaTellb 9acTOTHl OOpaTHOTO BpamieHus), Hactpovika IIMJl m oOparnas cms3p [IN]] -
peryisiTopa MOTyT OBITh paBHBI. OTHAKO B HEKOTOPHIX BHJIAX TIPUMEHECHHSI, CITUIIIKOM BBICOKAs YaCTOTa
obpatHoro BpameHus 3amperieHa, a C0-18 wmcmoms3yercs mJis OINpeAeNieHUs BEpXHEro Ipesena
4acTOTHI OOPATHOTO BpAIIICHUS.

Kon Ha3Banue napamerpa | Jlmama3zoH HACTPOUKHU [To ymon4anuio |

CO0-19 IIpenen oTKIOHEHUS 0.0%-100.0% 0.0%
[N - perynstopa

Ecmm otkimonenne mexay [TN] - oOpaTHO# cBs3bio U yctaHoBKoU [1W]] - perynsaropa MEHBIIE, YeM
3Hauenue CO-19, [IN]] - peryarpoBaHue mpekpariaercs.

HebGonpmoe otkmonenme mexnay I[N - oOpaTtHoli cBs3pio M Hactpoiikoit ITM]J] - perymsaropa
CTaOMIU3UPYET BBHIXOJHYIO YacTOTY, YTO 3((PEKTHBHO CKA3bIBACTCS IJIsl IPUMEHEHHH C 3aMKHYTOM
CHUCTEMOH yIpaBIEeHHUS.

Kon Haszpanue napamerpa | /Inama3zoH HaCTpOWKHU ITo ymMon4anuzo |
C0-20 Ipenen TN/ - 0.00%-100.00% 0.10%
pETyIUpOBaHUS

OH ucnonp3yercs Asl yCTaHOBKU auanazona nuddepenunansHoro Beixona [MTU/] - perymaropa. [pu
MU - perynupoBanuu auddepeHnnanbHas onepans MOXKET NMPUBECTH K KOJICOAHHSM CHCTEMBI.
Taxum o0Opazom, auddepenumnansuoe perynuposanue [IN]] orpaHinueHO HEOONBIIMM AUATIA30HOM.

Kon Ha3Banue napamerpa | Jlmama3zoH HACTPOUKHU [To ymonuanuio |
C0-21 MakcumanbpHOe 0.00%-100.00% 1.00%
MIOJIOKUTEIEHOES

OTKJIOHCHUEC MECXKIY

JIBYMSI BEIXOJIaMHU
J8140i

C0-22 MakcuMansHOe 0.00%-100.00% 1.00%
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Kog HazBanue napamerpa | Jlmanma3oH HaCTPOMKHU [To ymomyanuio

OTpHUIIATETHLHOE
OTKJIOHCHHE MEXKTY
JIBYMSI BEIXOJIaMHU
T

OTa (QYHKIMA HCHONB3yeTCs IS OTpAaHWYEHHS OTKIOHEHHS MexXay aByMms Beixomamu [IM]] -
perynsitopa (2 mc Ha Beixox [TW]] - perymnsitopa) ans nmonasieHus ObICTporo u3MeneHus Boixona [1MJ]

- peryyiaTopa M cTa0MIn3aiui padoThl YaCTOTHOTO MPEOOpa30BaTes.
C0-21 u CO-22 COOTBETCTBEHHO COOTBETCTBYIOT MAaKCHMAJILHON aOCOIIOTHON BEIMYWHE OTKIOHCHHS
BBIX0J1a B TIPSIMOM HAIpaBJICHUU ¥ B 00paTHOM HAIpPaBIICHUU.

Kon Haszpanue napamerpa | /Inama3zoH HaCTpOMKH

0.00c-60.00c 0.00c

ITo yMon4anuto

C0-23 Bpewmst punprpanun
oOpatHoii cBsi3u [TN]]

- perynsitopa

C0-24 Bpewms BeixoaHoro 0.00c-60.00c 0.00c
tunprpa [TA]] -

perynstopa

C0-23 ucnonesyercst A GunbTpannu odpaTHoit cBszu [11/] - perynsropa, 4To OMOraeT CHU3HTh
IIOMEXH 00paTHOI! CBSA3U, HO 3aMEUISET PEAaKLIUI0 CUCTEMbI 3aMKHYTOI'0 KOHTYpa.

C0-24 ucnionb3yercs st GuIbTpaun BeixogHoi yactoTsl [T/ - perynsaTopa, 4To momMoraeT ociabuTh
BHE3aIIHOE M3MEHEHME BBIXOJHOM YacTOThl YaCTOTHOIO NpeoOpa3oBaTelsi, HO 3aMEAJISIET PEaKLUIo
CHUCTEMBI 3aMKHYTOT'0 KOHTYpa.

NoTepu 00paTHOM
cBszu ITA]T -
perynsaTopa.

Kon Ha3Banue napamerpa | Jlmama3zoH HACTPOUKHU [To ymon4anuio |
C0-25 Wnentuduxarop 0,0%: orcyTcTBHE 0.0%
noTepu 0OpaTHON OIICHKH MTOTEePH
cesizu [N - obpatHoii cBsizu 0,1%
perymsaropa. - 100,0%
C0-26 Bpewms obnapyxenus | 0.0c - 20,0 0.0c

OTH mMapaMeTphl UCTIONMB3YIOTCS VIS OIIEHKH TIOTepH 00paTHOH cBs3u [1M1]] - perymsaropa.
Ecnu obpatnas cBssp I1M]] - perymsatopa menblie, yeMm 3HadeHue CO0-25, a anmutenbHOE BpeMms

npeseimaet 3HaueHne CO-26, mpeodpazoBaresb 4acTOTH coodmaeT 00 ommobke Err 31 u aeiicTByer B
COOTBETCTBHH C BRIOPAHHBIM JICHCTBHEM 3alIUTHI OT MOBPEIKICHHIA.

Kon |Ha3eaume mapamerpa)

Jlnana3oH HacTpOMKH

o ymomuanuio |

C0-27

TIA/I - onepanust npu
OCTaHOBKE

0: et omepartiu [1M]]
- peryJIMpOBaHUS TIPH
OCTaHOBKE

1: [T —o neparus
MIPH OCTAaHOBKE

OH nucnosip3yeTcs B LEIX BBIOOpA, cleayeT i npoaoikate onepanuo [T/ nin vet. Kak npaswuio,

ycranoBka [TM1]] mpekpammaercs, Kora mpeodpa3oBaTellb 4aCTOTH OCTaHABINUBACT PaboTYy.

5.15 I'pynma C1: MHOTOQYHKIIMOHATBHBINA PEKUM

MuorodpynkunonansHocts  SL9

XapaKkTepu3yercs

MHOXCCTBOM

(hyHKITHIA.

TTomumo

MHOTOCKOPOCTHOTO CBOWMCTBAa, OH MOXET HCIIOJIB30BaThCSl KaK T'eHepaTop HACTPOeK HCTOYHHKA
HanpsokeHust V / F u ucrounnka curnana nponecca [1TUJ]. Kpome Toro, MynbTu(yHKIUS SBISETCS
OTHOCHUTEJIbHBIM 3HAUEHUEM.

IIpocrass ¢yukums IIJIK oTiaudyaeTcss OT IOJIB30BATEILCKOM mporpamMMmupyemon (yHkiumu SL9.
Ipocroii I[TJIK MokKeT BHIMOTHSITH TOIHKO KOMOMHAIIMIO MHOTO(YHKIIMOHANBHBIX (DYHKIIHH.
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Kon Hazeanue napamerpa Juanason HacTpoiiku | Ilo ymonuaHuIO
C1-00 MHorodyHKIHOHaIbHBIH -100.0%-100.0% 0.0%
C1-01 MHoro¢pyHKINOHANBHBIN | -100.0%-100.0% 0.0%
C1-02 MHOrodyHKIHOHAIbHBIN 2 -100.0%-100.0% 0.0%
C1-03 MHoropyHKINOHAIBEHBIN 3 -100.0%-100.0% 0.0%
C1-04 MHorodyHKIHOHAIbHBIN 4 -100.0%-100.0% 0.0%
C1-05 MHoropyHKINOHAIBEHBIN 5 -100.0%-100.0% 0.0%
C1-06 MHOrodyHKIHOHAILHBINH 6 -100.0%-100.0% 0.0%
C1-07 MHoropyHKINOHAIBHBIN 7 -100.0%-100.0% 0.0%
C1-08 MHoOroyHKIHOHAIBHBIN 8 -100.0%-100.0% 0.0%
C1-09 MHoro¢pyHKINOHAIBHBIN 9 -100.0%-100.0% 0.0%
C1-10 MuorodyukunoHansHbid 10 | -100.0%-100.0% 0.0%
Cl-11 Muoro¢pysakunonansueiid 11 | -100.0%-100.0% 0.0%
Cl1-12 MuorodyukuroHansHbii 12 | -100.0%-100.0% 0.0%
C1-13 MuorodyukuroHansHbii 13 | -100.0%-100.0% 0.0%
Cl-14 MHuoro¢ysakunonansueiid 14 | -100.0%-100.0% 0.0%
Cl1-15 MuorodyukuroHansHbid 15 | -100.0%-100.0% 0.0%

MHoro¢pyHKIHOHAJIBHBIM MOKET ObITh UCTOYHHUK HACTPOMKM YacTOTHI, pa3JeICHHOE HAIPSDKECHUE Ha
cuny V / F u [IN]] nponiecca. MynbTu(yHKIUS SABISETCS OTHOCUTENILHON BETHUYMHON U KOJIEONeTCs OT

-100,0% mo 100,0%.

B kadecTBe HCTOYHHMKA YacTOTBI 3TOT IIPOUCHT ABJIACTCA OTHOCHUTCIIBHBIM II0 OTHOHICHHUIO K
MaKCUMaJIbHOM 4YacToTe. B KauecTBe HMCTOYHHMKA HAIIpsKCHUA, PA3ACIICHHOTO Ha CUITY v/ F, 9TO

IIPOLICHTHOE OTHOLICHUE OTHOCUTEJIBHO HOMHUHAJIBHOIO HalpsDKEHHMsl ABurarens. B kauecTBe
uctounuka Hactpoiiku [11/] mpouecca on He TpebyeT npeoOpazoBaHusl.
MHOropyHKIMOHAIEHOCTh MOXET OBITh MEPEKIIIOYCHA Ha OCHOBE Pa3IMYHBIX COCTOSHUH kiemM DI.

[Toapo6uee cm. Onmcanus rpymsl b3.
Kon HasBanue napamerpa

Jlramna3oH HaCTPOUKHU o YMOTYaHHIO |

: Yceranosaeno C1-00 0
: All

A2

: AI3

: Hactpoiika umnynscos (HDI)

: PID

: YcTaHOBIIEHO 3aJaHHOM YaCTOTOH
(b0-12), N3MEHEHHOM C TOMOIIBIO
tepmuHaiga UP / DOWN

Cl-16 MHoOrodyHKIHOHAIBHBIH
ucTouHuK 0

NN W= O

OH ompexaenseT KaHal HACTPOWKH MHOTO(YHKIIMOHANBHOTO 3HaucHusi (0. Bl MOkeTe BBITIONHSTH
yA00HOE TIePEKITIOYCHUE MEXKy YCTAHOBOYHBIMU KaHanmaMmu. Korja B Ka4ecTBE MCTOYHUKA YaCTOTHI
HCITONB3yeTCs] MHOTO(YHKIMOHAMRHEIN wiu mpoctoi [UJIK, mepexon Mexmy IBYMs Y9acTOTHBIMH
HMCTOYHUKAMHU MOXKET OBITh JIETKO OCYIIIECTBIICH.
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5.16 I'pynima C2: mpoctoui [TJIK

Kon Ha3zBanue napamerpa Jlnamna3zoH HacTpONKH ITo ymMon4anuto
C2-00 [Ipocroit pexxum 0: OcTaHoBUTH MOCTE TOTO, KaK 0
pabotsr I1IJIK peoOpa3oBaTellb YaCTOTHI

mpopadoTaeT OUH LUK

1: CoxpaHATb KOHEUHBIEC 3HAUCHUS
MocJie TOro, Kak mpeodpa3oBareib
4acTOTHI IPOPa0OTACT OAMH UK
2: IToBTOpUTH IIOCIIE TOTO, KaK
peoOpa3oBaTelb YaCTOTHI
mpopadoTaeT OUH LUK

0: OcraHoBHMTH MOCJIE TOr0, KaK NMpeodpa3oBaTesb YaCTOTHI MPOPadOTaAET OUH LUK
[IpeoOpa3oBaTens 4acTOTHl OCTaHABIMBAETCS IOCTE 3alycka OJHOTO LWKJIAa W HE 3amycKaeTcs O0
MOJTyYEHUS IPYTOd KOMaHIBI.

1: CoxpaHaATh KOHeYHbIe 3HAYEHHUsI MOcJe TOro, Kak npeodpa3oBareb YacTOThbl mMpopadoTaer
OJTUH UK

YacTtoTHbIH IpeoOpa3oBaTeh COXpaHsIeT KOHEUHYIO pabouylo 4acTOTy U HANpaBJICHHUE MOCTE 3aMycKa
OJTHOTO IHKJIA.

2: [ToBTOpPUTH MOCJIE TOT0, KAK NPe0dpa3oBaTe/ib YACTOTHI NPOPAGOTaET OAUH UK

YacToTHBIN npeoOpa3oBaTelb aBTOMATUYECKH 3allyCKaeT CIEAYIOMINN LUK MOcie 3almycka OJHOTO
[MKJIA ¥ HE OCTAaHABJIMBAETCS 10 TMOYICHUS KOMAH/IBI CTOIL.

[Ipocroii IIJIK MOXET CIyXUTh JIMOO HMCTOYHHMKOM 4YacTOTBI, JHUOO OTHEITHHBIM HCTOYHHUKOM
HanpspkeHus V / F.

B ciygae ucronp3oBanus mpocroro I1JIK B kagecTBe HCTOYHHUKA YaCTOTHI, 3HaUEHUS mapameTpoB Cl-
00 - C1-15, xotopsle MOTYT OBITH KakK IOJIOKHTEIHHBIMH, TaK M OTPHUIIATCIHLHBIMHE, OMPEICISIFOT
HampaBlieHHe paboThl TpeoOpa3oBaTeis 4acTOThl. ECiM 3HaueHus mapameTpa OTPUIIATENBHBIC, 3TO
03HaYaeT, YTO Mpeodpa3zoBaTellb YaCTOTH paboTaeT B 00paTHOM HaIlpaBICHUH.

BbixoaHana yacroTa ‘k

Cl-14
()

C1-02

Cl-15
(X X

>
Bpema T
C2-02 C2-04 C2-07
[UCKpeTHbIV BbIXOA
Umnynbcebl 250 mc
narpamma 5-28 McnonszoBanue [1JIK B kKadecTBe HCTOYHHKA YaCTOTHI
Kon | HasBaHnue nmapamerpa Jlnana3oH HacTpONKHU ITo ymMon4anuzo

C2-01 | Beibop npocroit Paspsin enunuL: 3anmuchk 00 HCYE3HOBEHUN 00

3amucu I1JIK MMUTaHUS.

0: HeT 3amucH MOoCJe BBIKIIOUEHHUS TUTAHMS
1: 3amKCh MOCIIe BLIKJIFOYEHHS TUTAHUS
Pazpsin necsaTkoB: 3amuCh OCTAHOBKH.

0: HEeT 3amucH MOCJe OCTAHOBKH

1: 3ammch Mocne 0CTaHOBKH

3anuck [JIK 06 oTKiII0OUeHHH TUTaHUS YKa3bIBaeT Ha TO, YTO MPeoOpa3oBaTellb YaCTOTHI 3alIOMUHAET
stan [1JIK u dacToTy pabothl nepea cOoeM MHUTaHHS, TPeoOpa3oBaTellb YaCTOTHI OY/IET MPOJI0JIKAThH
paboTaTh ¢ 3aITOMHEHHBIM ATAIOM IIOCJIe BKIIOUeHH MuTanusa. Ecimu mudpa ycTpoiicTBa ycTaHOBIEHA
Ha 0, mpeoOpa3oBaTelb YacToThl Nepesanyckaet npouecc [1JIK mocne ero moBTOpHOTO BKITFOUEHHUS.
3amuce [1JIK 00 ocTaHOBKE yKasbIBaeT Ha TO, YTO MPeoOpa3oBaTeslb YaCTOTHI 3aMHCHIBACT paboumit
kit [IJIK 1 pabouyro 4acToTy OCTaHOBKH, a MpeoOpa3oBaTellb YacTOThI OYAET MPOA0IKATh paboTaTh
C 3aIMCAHHOI0 OTpe3Ka MOCIe TOBTOPHOTO BKJIFOUEHUS MUTAHUS.
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Ecmm uu(i)pa paspsaaa ACCATKOB YCTAHOBJICHA Ha 0, Hp€O6pa3OBaT€J'IB YaCTOThI IEPC3alyCTUT MPOLCCC

[1JIK nocye moBTOPHOTO BKJIIQUCHHSI IUTAHMUSL.

Kon Haspanue napametpa Jlnana3oH HaCTPOUKH o yMoT4aHmio |
Kon Ha3zpanue napamertpa Jrama3oH ycTaHOBOK ITo ymonuanuto
C2-02 Bpemst paboTsr mpocToro 0.0- 6553.5 ¢ (u) 0.0c (u)
cermenta [1JIK O

C2-03 Bpewmst nepenaun / 3amennenus  (0-3 0
o0braHoro cermenta [1JIK O

C2-04 Bpewmst paboThI pocToro 0.0- 6553.5 ¢ (v) 0.0c (v)
cermenTa [JIK 1

C2-05 Bpewms nepenauu / 3amennenns  (0-3 0
o0pranoro cermenta I1JIK 1

C2-06 Bpems paboTsl mpocToro 0.0- 6553.5 ¢ (1) 0.0c (u)
cermenTa IJIK 2

C2-07 Bpewmst nepenaun / 3amennenus  0-3 0
o0pryHOrO cermenTa I1JIK 2

C2-08 Bpewmst paboThI pocToro 0.0- 6553.5 ¢ (v) 0.0c (v)
cermenTa [1IJIK 3

C2-09 Bpewms nepenauu / 3amennenns  (0-3 0
o0pranoro cermenta I1JIK 3

C2-10 Bpemst paboTsr mpocToro 0.0- 6553.5 ¢ (u) 0.0c (u)
cermenTa IJIK 4

C2-11 Bpewmst nepenaun / 3amennenus  (0-3 0
o0pryHOrO cermenTa I1JIK 4

C2-12 Bpewmst paboThI pocToro 0.0- 6553.5 ¢ (v) 0.0c (v)
cermenTa [JIK 5

C2-13 Bpewms nepenaun / 3amennenns  (0-3 0
o0pranoro cermenra I1JIK 5

C2-14 Bpemst paboTsr mpocToro 0.0- 6553.5 ¢ (u) 0.0c (u)
cermenta [1JIK 6

C2-15 Bpewmst nepenaun / 3amennenus  (0-3 0
o0braHoro cermenta [1JIK 6

C2-16 Bpewmst paboThI pocToro 0.0- 6553.5 ¢ (v) 0.0c (v)
cermenTa [IJIK 7

C2-17 Bpewms nepenaun / 3amennenns  (0-3 0
o0pranoro cermenta [1JIK 7

C2-18 Bpems paboTsl mpocToro 0.0- 6553.5 ¢ (u) 0.0c (u)
cermenTa [1JIK 8

C2-19 Bpewmst nepenaun / 3amennenus  (0-3 0
o0braHoro cermenra I1JIK 8

C2-20 Bpewmst paboThI pocToro 0.0- 6553.5 ¢ (v) 0.0c (u)
cermenta [JIK 9

C2-21 Bpewms nepenauu / 3amennenns  (0-3 0
o0pranoro cermenta I1JIK 9

C2-22 Bpems paboTsr mpocToro 0.0- 6553.5 ¢ (u) 0.0c (u)
cermenTa [IJIK 10

C2-23 Bpewmst nepenaun / 3amennenus  0-3 0
o0branoro cermenra I1JIK 10

C2-24 Bpewmst paboThI pocToro 0.0- 6553.5 ¢ (v) 0.0c (v)
cermenTa [IJIK 11

C2-25 Bpewms nepenauu / 3amennenns  (0-3 0
o0praHoro cermenta [1JIK 11

C2-26 Bpemst paboTsr mpocToro 0.0- 6553.5 ¢ (u) 0.0c (u)
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Kog Ha3Banue napamerpa Jlnana3oH HacTpOMKH ITo ymMomyanuio
cermenTa [IJIK 12
C2-27 Bpewms nepenauu / 3amennenns  (0-3 0
o0pranoro cermenra I1JIK 12
C2-28 Bpemst paboTsr mpocToro 0.0- 6553.5 ¢ (u) 0.0c (u)
cermenTa [IJIK 13
C2-29 Bpewms nepenaun / 3amennenus  (0-3 0
o0braHoro cermenta I1JIK 13
C2-30 Bpewmst paboThI pocToro 0.0- 6553.5 ¢ (v) 0.0c (v)
cermenTa [JIK 14
C2-31 Bpewms nepenaun / 3amennenns  (0-3 0
o0pranoro cermenra I1JIK 14
C2-32 Bpemst paboTsr mpocToro 0.0- 6553.5 ¢ (u) 0.0c (u)
cermenta [JIK 15
C2-33 Bpewmst nepenaun / 3amennenus  (0-3 0
o0braHOro cermenta I1JIK 15
C2-34 Enunuma BpeMeHu IpocToro 0: s (cexynma) 0
3amycka [1JIK 1: h (gac)
C2-35 Br16op dyukmum npoctoro ITJIK [0: nefictByror C2-02...C2-34
1: ne#ictByroT C2-35...C2-68
C2-36 Bpewms pasrona cermenTa 0 0...3000c 10c
C2-37 Bpewst 3amemienns cermenta 0 [0...3000c 10c
C2-38 Bpewms pasrona cermenTa 1 0...3000c 10c
C2-39 Bpewst 3amemiienns cermenta 1 [0...3000c 10c
C2-40 Bpewms pasrona cermenTa 2 0...3000c 10c
C2-41 Bpewst 3amemiienns cermenta 2 [0...3000c 10c
C2-42 Bpewms pasrona cermenTa 3 0...3000c 10c
C2-43 Bpewst 3amemienns cermenta 3 [0...3000c 10c
C2-44 Bpewst pasrona cermenra 4 0...3000c 10c
C2-45 Bpewms zamennenus cermenra 4 (0...3000c 10c
C2-46 Bpewmst pasrona cermenTa 5 0...3000c 10c
C2-47 Bpewms zamennenus cermenra S (0...3000c 10c
C2-48 Bpewst pasrona cermenra 6 0...3000c 10c
C2-49 Bpewms 3amennenus cermenra 6 (0...3000c 10c
C2-50 Bpewmst pasrona cermenTa 7 0...3000c 10c
C2-51 Bpewms 3amennenus cermenra 7 (0...3000c 10c
C2-52 Bpewmst pasrona cermenTa 8 0...3000c 10c
C2-53 Bpewms 3amennenus cermenra 8 (0...3000c 10c
C2-54 Bpewst pasrona cermenra 9 0...3000c 10c
C2-55 Bpewms 3amennenus cermenta 9 (0...3000c 10c
C2-56 Bpewst pasrona cermenra 10 0...3000c 10c
C2-57 Bpewst 3amemienns cermenTa 10 [0...3000c 10c
C2-58 Bpewms pasrona cermenTa 11 0...3000c 10c
C2-59 Bpewst 3amemienns cermenTa 11 {0...3000c 10c
C2-60 Bpewms pasrona cermenTa 12 0...3000c 10c
C2-61 Bpewst 3amemienns cermenTa 12 {0...3000c 10c
C2-62 Bpewms pasrona cermenta 13 0...3000c 10c
C2-63 Bpewst 3amemienns cermenTa 13 (0...3000c 10c
C2-64 Bpewms pasrona cermenTa 14 0...3000c 10c
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Kog Ha3Banue napamerpa Jlnana3oH HacTpOMKH ITo ymMomyanuio
C2-65 Bpewst 3amemiienns cermenTa 14 (0...3000c 10c
C2-66 Bpewms pasrona cermenta 15 0...3000c 10c
C2-67 Bpewst 3amemienns cermenTa 15 [0...3000c 10c

5.17 I'pyna C3: [TapameTpsl mogaepskaHus HOCTOSSHHOTO TaBJICHUS

B CUCTEME BOJIOCHAOKEHUS
I'pynna cranoButcs noctynHoi npu C0-00 = 7.

C3-00 YcraBka nasienusi(Mia) | ITo ymoJu. | 0.200Mra
Jlnanaszou | 0.000-60.000Mma
C3-01 Makc. naBjieHHe OJHOM mKais! (Mrma) | ITo ymoJu. | 1.000Mra
Jlnanaszou | 0.000-60.000Mma
C3-03 Bepxnwuii npenen gapnenus (Mma) | ITo ymoJu. | 1.500Mra
Jlnanaszou | 0.000-60.000Mma
C3-04 JaBnenne npockimanns (Mna) | ITo ymoJu. | 0.001Mra
Jlnanaszou | 0.000-60.000Mma
YacToTa 3achIlaHus | ITo ymoJu. | 80%
C3-07
JAuana3on | 0.00-maxc. yacToTa
C3-08 3amepkka 3achIaHus | ITo ymoJu. | 10c
JAuana3on | 0-250c¢
Br16op pexuma 3achlmanus | ITo ymoJu. | 1
C3-09 0 3achlllaHue 1Mo 9acToTe
Jlnanazon
1 3aceITalue Mo JaBJIEHHIO

5.18 I'pynima dO: ITapameTpsl gBUraTens

Kon HaszBanue napamerpa Jlnamna3zoH HacCTpONKH ITo yMon4aHuto
d0-00 Homunansaas momHocts | 0.1xB1-1000.0 kBT B 3aBucumoctu ot
JIIBATATEIIS MOJEINA
do-01 HomunannHoe 1B-2000 B B 3aBucumoctu ot
HaIPsHKCHUE TBUTATENS MOJEINA
do-02 HoMuHansHEBIN TOK 0,01A - 655,35 A (MOIIHOCTB B 3aBucumocTu ot
JBUTATEIS peo0pa3oBaTelis YaCTOTHI <55 MOJCITH
KBT)
0,1A -6553,5 A (MOIIHOCTB
peo0pa3oBaTelis YaCTOTHI >75
kBT)
d0-03 HomunannHas yactoTa 0.01 I'r - MmakcuManbHaAsS 50.00I'g
JIIBATATEIIS JacToTa
d0-04 HomunannHas yactoTa 1 00/ MuH - 65535 00 / Mun B 3aBucumoctu ot
BpalleHUs ABUTATEIS MOJEITH

3agaiiTe mapamMeTpbl B COOTBETCTBHHM C HOMHUHAJILHBIMH JAaHHBIMH IBUTATENS HE3aBUCHMO OT TOTO,
npuHUMaeTCs ynpasieHue V / F mim BekTopHOE yIIpaBICHHE.
Jis noctwkeHus nydimieil npow3BoguTenbHOCTH V / F WM BEKTOpPHOTO yIpaBiieHUs TpeOyeTcs
aBTOHACTpOIKa JaBUTatens. TOYHOCTh aBTOHACTPOWKH JIBUTATEIIS 3aBUCHUT OT NPaBUIBHON HACTPONKH
1apaMeTPOB 3aBOJCKON TaOJIMIIBI C MACHOPTHBHIMHU TaHHBIMHU.

(aCMHXPOHHBIN
JIBUTATEIh)

(MOIITHOCTH TIpeodpazoBaTes
4acTOThl MeHee 55 KBT)
0,0001 Om - 6,5535 Om
(MOIITHOCTH TIpeodpazoBaTes
9acTOTHI >75 KBT)

Kon HasBanue napamerpa Jlramna3oH HaCTPOUKHU [To ymonuanuio |
Kon Haszpanue napamerpa Pexxum HacTpoitku ITo ymonuanuto
d0-05 Comnpotusnenue ctatopa | 0,001 Om - 65,535 Om B 3aBucumocTu ot

MOJEINA
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Kon Ha3Banue napamerpa Jlramna3oH HaCTPOUKHU [To ymon4anuio
d0-06 CormpoTuBIIeHHE POTOPA 0,001 Owm - 65,535 Om B 3aBucumMocTu ot
(acCHHXpPOHHBII (MOUTHOCTH MpeodpazoBaTels MOJIeTN
JIBUTATEJIb) yacToThl MeHee 55 kBT)
0,0001 Om - 6,5535 Om
(MOITHOCTH MpeodpazoBaTels
4acToThI >75 KBT)
do-07 HNunykTruBHOE 0,1 mI'm - 6553,5 MI'H B 3aBucumocTu ot
CONPOTUBJICHUE (MOUTHOCTH MpeobpazoBaTels MOJCIIH
paccesHus JaCTOTHI COCTaBiIseT 55 KBT)
(acCMHXpOHHBIN 0.01MmI'n - 655.35 MI'H
JIBUTATEIh) (MOUTHOCTH MpeobpazoBaTels
4acTOThI >75
KBT)
d0-08 B3anMHOE HHAYKTHBHOE 0,1 mI'm - 6553,5 M['H B 3aBucumocTtu ot
COTNPOTUBJICHUE (MOUTHOCTH MpeodpazoBaTels MOJCIIH
(acCUHXpOHHBIN 4acTOTHI cocTapiseT 55 kBT)
JIBUTATEJIb) 0.01mIH - 655.35 M['H
(MOIITHOCTH IpeodpazoBaTes
4acTOThI >75
KBT)
d0-09 Tok xoJocToro xoaa 0,01A - d0-02 (MomHOCTh B 3aBucumoctu ot
(acMHXpOHHBIN npeoOpaszoBaTesst 4acToTel <55 | Moaenn
JIBUTATEIIb) KBT)
Ot 0.1A no d0-02 (Mo1IHOCTb
peo0pa3oBaTelis YaCTOTH >75
kBT)

[Tapamerpst B d0-05 - dO-09 sBnstOTCS aCHHXPOHHBIMM NapaMeTpaMH ABHUraTens. DTH HapaMeTpbl
HEIOCTYNHBI B 3aBOJICKOM TaOJHIle ABUTATEINS U MOMYYEHbI ¢ IOMOILILI0 aBTOHACTPOUKU JABHIATEIA.
Tonbko d0-05 - d0-07 MOXHO TTONYYIUTH ¢ TIOMOIIBIO ABTOHACTPONKH CTAaTHIECKOTO ABUTaTeNs. Uepes
MOJIHYIO aBTOHACTPOMKY IBUraTelsl MOXHO IOJIyYUTh IIOCIEIOBATENBHOCTL (a3 3HKOAEpa U METIII0
toka PI momumo napametpos B d0-05 - d0-09.

Korna m3mensiercss «HomunansHas MomHOCTE apurateis » (d0-00) wmn «HoMuHaTRHOE HANPSHKEHUE
neuratess» (d0-01); mpeobpazoBarens 4acTOTHI aBTOMAaTHIECKU BoccTaHaBiuBaeT 3HadeHus d0-05 -
d0-09, uTOOBI BOCCTAaHOBUTH HACTPOHKY 3TUX S5 MapaMeTpOB B COOTBETCTBUU C OOBIYHBIM
ACHHXPOHHBIM JIBUTATENEM cepuu Y.

Ecnu HeBO3MOXKHO BBIIIOJHUTH aBTOHACTPOMKY JBUraTeslsl HA MECTE, BPYUHYIO 3aJaiiTe 3HaUeHUS 3THUX
apaMeTPOB B COOTBETCTBUH C IaHHBIMH, IPEAOCTABICHHBIMHI TPOU3BOIUTEIICM.

Kon HaszBanue napamerpa Jlnana3oH HacCTpONKHU

d0-21 1-32767

ITo ymMon4anuzo |
1024

OTOT mapaMeTp HMCIOIB3YETCs IS YCTAHOBKH UMITYJIbCOB Ha 000poT (PPR) mMmynncHOTO SHKOMEpA
ABZ wm UVW. B pexume VC asurartens MOXeET paboTaTh HEKOPPEKTHO, €CITH JTOT TapaMmeTp
YCTaHOBJICH HEMPABUIHHO.

Nmnynscet sHKOIEPA 32 000pOT

Kon HaszBanue napamerpa Jlnana3oH HacTpONKHU ITo ymMon4aHuto |
d0-22 Tun sHKOAEpa 0: UMITyJIbCHBIN 0
sHkoaep ABZ
d0-23 Tun curnana sHKozAepa 0: IIpsmoii 0
1: O6paTHbIit

[Tapamerp d0-23 npumensieTcst UIsi WHKPEMEHTAJIbHBIX JHKONEpoB ABZ u wmcmonm3yercs mis
YCTaHOBKH IOCNeI0BaTeNbHOCTU A/B.

[TocnmegoBaTenbHOCTH (ha3 MOXKET OBITH MOTydeHa ITyTEM ITOJTHOI aBTOHACTPOHKH ITapaMeTpOB MOTOPA.
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Kog HazBanue napametpa Jlnana3oH HaCTPOMKHU [To ymomyanuio
d0-28 Bpewmst o0HapyxeHUS 0.0 c: aukakux nevicteuir | 0.0c
MOBPEKICHUS SHKOEpa 0.1c - 10.0c

3TOT mapaMeTp UCTIONB3YETCs U yCTAHOBKH BPEMEHU O0HAPYKEHUS, BEI3BAHHOTO MOTEPEl CUTHAIA.
Ecim on ycranosien Ha 0.0 ¢, mpeoOpa3oBaTellb 4acTOTH He 0OHApYKHUBAaeT OMUOKY dHKomepa. Ecou
BpeMs TPOJODKUTEIBHOCTH OOpPBIBA CBS3M NPEBBICUT BPEMs, YCTAaHOBJICHHOE B 3TOM NapaMmeTpe,
peo0pa3oBaTellb YacTOTH cooldraer o6 ommbke Err20.

Kon Haspanue napametpa Jlnana3oH HaCTPOUKH [To ymon4anuio |
d0-30 Bri6op aBronacTpoiiku | 0: HeT aBTOMaTH4YecKoit HacTpoiku | O
jnBurarens 1 1: cratnueckasa aBToHacTponka

ACUHXPOHHOTO JIBUTATEIS
2: ToJTHAs aBTOHACTPOIKa
ACHHXPOHHOTO JIBUTATEIIS

3: moyiHas cTaTudecKas
ABTOHACTPOIKA CHHXPOHHOTO
JIBUTATEIIS

0: HeT aBTOMATHYeCKOIl HACTPOHKH

ABTOHacTpo¥iKa 3arnpelieHa.

1: craTHyeckas aBTOHACTPOHKA AaCHHXPOHHOTO ABUIaTeJIsl

Ona mpuMeHMMa K CIydYasiM, TJle TIOJHas aBTOHACTPOHKa HE MOXKET OBITh BBIIIOJHEHA, IMOCKOJBKY
ACHHXPOHHBIN IBUTATENb HENb3s OTKIIIOYUTE OT HATPY3KH.

[Ipexae 4em BBITTONHATH CTATHYECKYI0 aBTOHACTPOWKY, CHadajga HACTPOWTE MapaMeTpsl IBUTATENS U
rapameTpsl 3aBoackoi Tabmuirel auraress d0-00 - dO-04. [TpeobpazoBarens 4aCTOTHI OyIET MOTyYaTh
napametpsl d0-05 - d0-07 myTem cTaTH4ecKoi aBTOHACTPOUKH.

PykoBOJICTBO K EHCTBUIO: YCTAaHOBUTE ATOT MapaMmeTp paBHbIM 1 1 Haxkmute knaBumry RUN. 3atem
MpeoOpazoBaTellb YaCTOTHI 3aMyCTUT CTATHYECKYIO aBTOHACTPOUKY.

2: moJiHAaA aBTOHACTPOKA AaCHHXPOHHOT0 ABUTaTes s

UtoOBI BEITOTHUTE 3TOT THUI ABTOHACTPONKH, yOEAUTECH, YTO IBUTATENh OTCOCAUHEH OT Harpy3ku. Bo
BpeMsl TIOJHOW aBTOMATHUYECKOW HACTPOWKH YaCTOTHBIM IIpeoOpa3oBaTellb BBIMOJIHUT CHadvaja
CTaTHYECKYI0 aBTOHACTPOMKY, a 3aTeM yckoputcs 10 80% OT HOMHHAJIHHOW YacCTOTHI JBHUTATENs B
TEUCHHE BPEMCHHM pasroHa, ycraHoBiIeHHOro B b0-21. YacToTHBINM mMpeoOpa3oBaTeslb MPOIOKUT
paboTaTh B TeUCHHE OINPEICICHHOTO MEPHOIa BPEMEHH, a 3aTeM 3aMEeIJIUTCS, YTOOBl OCTAaHOBUTHCS
BMECTE CO BpEMEHEM 3aMe ICHHSI, YCTAaHOBIICHHBIM B b0-22.

[epen BeIOTHEHNEM MTOJTHOM aBTOHACTPOMKH, IEPBHIM JIEJIOM, IPAaBUIILHO yCTAHOBUTE TUII AIBUTATES,
napameTpsl 3aBojckoi Tabmmuel asuratenas b0-00 u d0-00 - d0-04, «Tunm parumka» (d0-20) u
«Mmmynschl 3HKOIEpa 32 060poT» (d0-19).

[IpeobpazoBateib 4acTOThI OJay4duT napamerpsl asurareis d0-05 - d0-09, «[TocnenoBaTenbHOCTD (a3
A / B nns uakpementHoro sHKoaepa ABZ» (d0-21) u nmapametpsl 11U perynsitopa Toka BEKTOPHOTO
ympasieaus d1-10 - d1-13 myTeMm moIHOTO aBTOMAaTHYIECKOM TIEpEeCTPOUKH.

PykoBOACTBO K JAEHCTBHIO: YCTAHOBHUTE ITOT MapaMeTp paBHEIM 2 u HakmuTe kiaBumry RUN. 3atem
npeoOpa3oBaTeb YaCTOTH HAYHET MOJIHYIO aBTOHACTPOUKY.

IIpumeyanune: ABTOHAaCTpOIKa ABUTATENS MOXKET OBITH BBITIONHEHA TOJNBKO B PEKUME YIIPABICHUS C
TaHEeIH.

5.19 I'pynna d1: mapameTpbl BEKTOPHOTO YIIPABIICHUS JBUTATEIIS
OyHKIHOHATBHBIE KOJBI TPpyNibl d1 AeHCTBUTENbHBI TOJIBKO AJISl BEKTOPHOTO YIIPABICHHUS IBUTATENIEM
1. DTo HemOMYCTUMO JIJIs MApaMETPOB ABUTATENS 2 WM yipaBieHus apurareiaem 1 B/ F.

Kog Haspanue napamerpa | JlMama3oH HaCTPOMKHU [To ymomyanuio

d1-00 Bri6op ckopoctu/  |0: Yrpasnenue 0
KPYTSIIEro MOMEHTa |CKOPOCTBIO
1: Ynpasnenue
KPYTSIIUM MOMEHTOM
OH ucnonp3yeTcs s BEIOOpa peskuMa yIpaBlIeHHs Mpeo0pa3oBaTesieM 9acTOThI: KOHTPOJISI CKOPOCTH
WJIH KOHTPOJIS KPYTALIETO MOMEHTA.
SL9 oGecrieunBaeT ABe PYHKKLIUH, ONPEIEIISIONINE PEXKUM PaOOTHI, 331aBacMble ¢ KieMM: (hyHKIuei
21 (ynpaBieHue KPYyTSAIIUM MOMEHTOM 3ampelieHo) u ¢yHkiuer 20 (peryiupoBaHue CKOPOCTH /
yIpaBieHHE KPYTSIIAM MOMEHTOM).
Ecmu knmemme HasHauena Qynkuus 20 (ympaBlieHHE CKOPOCTBIO / TEPEKIIOYCHHUEM KPYTSIIEro
MOMEHTA), PEeKUM yrpaBieHus omnpenensercs nmapamerpom d1-00. Ecnu mopaercst curnanm Ha 3Ty
KJIEMMY, PEKHUM yIPABIICHUS MEHAETCS CO 3HAYeHU, 3aganHoro mapamerpom d1-00.
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SL9-[1 UncTpykuus

5. OyHKIMOHAJIbHBIE KOAbI

OnHnako, ecnu kiaemMMe 3aaaHa GyHkous 21 (ymnpaBieHue KpYTALIMM MOMEHTOM 3allpelleH0) M Ha
KJIEMMY MPUXOIMUT CUTHAJ, MpeoOpa3oBaTeb YaCTOTH PadOTAET B PEKUME YIIPaBICHHUS CKOPOCTBIO.

Kog Haspanue napamerpa | JlMama3oH HaCTPOMKHU [To ymomyanuio
d1-01 IIponoprimonanbHOE 0.01-10.00 0.30
YCHIICHUE TIeTIIN
CKOPOCTH
1 (Kpl)
d1-02 HHTerpasibHOE BpeMs 0.01c-10.00c 0.50c
nukia kourypa 1 (Til)
d1-03 YacToTa MmepeKIroueHus 0.00 - d1-06 5.00 I'm
d1-04 IIponoprimonanbHOE 0.01-10.00 0.20
YCHIICHUE TIeTIIN
CKOPOCTH
2 (Kp2)
d1-05 HHTerpanbHOE BpeMs 0.01c-10.00c 1.00c
nukia koutypa 2 (Ti2)
d1-06 Yacrora mepexmoueHust | d1-03 - MakcumanbHas 10.00 I'rg
2 BBIXOJ/IHAsI 4aCTOTa

[TapameTps! PI koHTypa CKOpOCTH U3MEHSIOTCS B 3aBUCUMOCTH OT YacTOThI Pa0OThl YACTOTHOTO
npeoOpas3oBaTers.
e Ecim pabodas gactoTa MeHbIE WK paBHa «Yactore mepekmouenus 1» (d1-03), mapameTpbr
PI xonTypa ckopoctr pasusl d1-01 u d1-02.
e FEciu pabouas yactoTa Oosbine mwiu paBHa «Hactore nepexmodyenus 2» (d1 06), mapameTpsl
PI xontypa ckopoctu passl d1-04 n d1-05.
e Eciu pabouas yacrora Haxoautcs mMexay d1-03 u d1-06, mapamerpsl PI koHTypa ckopocTh
JOCTHUTAIOTCA OJlaronaps JMHEHHOMY MEPEKITI0UEHHIIO MEX Ty IBYMs rpynnamu napameTpos Pl,
Kak TMOKa3aHo Ha quarpamme 5-29.

Pl napametpsb!

D1-01
D1-02

D1-04 |
DI-05 [

o

Pabouue 4acToTbl

D1-03 DI1-06
Huarpamma 5-29. CBsi3b MeX 1y paOOYMMK YacTOTaMM U mapameTpamu Pl
YacToTHBIE XapaKTEePUCTHKH CKOPOCTH B BEKTOPHOM YIIPaBIEHUH MOXHO OTPETryJIHpPOBaTh, HACTPOUB
MPOTIOPITUOHATBHBIN KOA(D(MUIIUEHT YCUIIEHUS U HHTETPAIbHOE BPeMsI YaCTOTHOTO PETyJsATOpa.
Uro0bl 100UTHCs OoJiee OBICTPOro pearnpoBaHUsl CUCTEMBI, CIEAYET YBEIHYUTh MPONOPIIMOHATBHBIN
KO3 (UITUEHT YCUIICHUA ¥ YMEHBIIUTh HHTErpalibHOe BpeMs. HyHO MMeTb B BHIy, YTO 3TO MOXET
MPUBECTH K OCUMWUISLINY CUCTEMBI. PeKOMEHTyeMBbIii c110cO00 KOPPEKTUPOBKH CIIE Ty FOLITHIA:
Ecnu 3aBopckas HacTpoilka He COOTBETCTBYET TpeOOBaHUSM, CIEAYeT BHECTH IPaBHIBHYIO
KOppeKTHpoBKy. CHauana, clielyeT YBeIMYUTh POTOPIIMOHATBLHBIN KOI(DGUIIMEHT YCHUIICHUS, YTOOBI
yOenuThCs B TOM, YTO CHCTEMa He KoyieOJeTcs, a 3aTeM YMEHBIINTh WHTETPAIbHOE BpEMsl, YTOOBI
o0ecTeYnTh OBICTPBIN OTBET CUCTEMBI M HE3HAUUTEIBHYIO IIEPETPY3KY.
[Ipumeuanue. HenpaBuibHas ycTaHOBKa mapamMeTpoB Pl MoKeT HPUBECTH K CIHIIKOM OOJBIIOMY
MepPepEryIUPOBAHUIO TI0O CKOPOCTH, a B CIy4ae, KOTJa Mmeperpy3ka yMEHBIIAeTCs, MOKET MPOU30UTH
c0oii BeiencTBre n30BITOYHOTO HANIPSHKCHUSI.
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Kon HasBanue napametpa Junana3oH HaCTpOUKH ITo ymonuanuio
d1-07 VcuneHne CKoJbKEHNs 50%...200% 100%
d1-09 YcuneHue npeBsIIICHUS B 0-200 64

pEeXHME YTIPABICHUS MOMEHTOM
d1-10 Hcrounnk BepxHero npeaena |0: d1-16
MOMEHTa B PEXKHUME YIIPABICHUA ({1 A]]
CKOPOCTBIO 2 AR .
3: A3
4: Umnynscel (HDI)
5: Kom-nopt
dl-11 [Ipenen 3:1. MOMEHTa 0.0%-200.0% 150

B pexxnme yripaBieHUS CKOPOCTHI0 MAaKCUMATBHBIN KPYTAIIANA MOMEHT OTPaHUIHBACTCS MTapaMeTpOM
d1-10. Ecnu UCTOYHMKOM OTpaHUYCHHUS SBISIECTCA aHAIOTOBBIN, UMITYJIbCHBIA CUTHAN, UJIM CUTHAJ I10
nugpoBomy untepdeticy, 100% 3navenus onpenensrorcs mapamerpom d1-11, u 100% cootHOCHUTCS C
HOMHUHAJIHFHBIM MOMEHTOM MPE0Opa30BaTes YaCTOTHI.

Heramu ycranoBku All, AI2 m AI3 cMmoTpuTe B ONHMCAHHSIX HACTPOWKH KPHUBBIX 3aBUCHMOCTEH
aHAJIOrOBBIX BXOAOB. ONucaHue HACTPOMKK UMITYJILCHOTO CUTHAJa MPUBEACHOB napameTrpax b5-00 ...
b5-04.

Kon HasBanue napametpa Jramna3oH HaCTPOUKH ITo ymonuanuio
d1-14 [IponopumonansHOE ycusaeHne 0-30000 2000
NETIIN TOKa BO30YKICHHUS
d1-15 WnTerpansHoe ycuneHue 0-30000 1300
TOKOBOH METIN BO30YKICHUS
dil-16 [IponopumonansHOE ycuIeHne 0-30000 2000
TOKOBOM IETNIN
d1-17 HHTerpansHoOe yeuaeHne 0-30000 1300
TOKOBOM IETIIH
d1-18 WnTerpaneHoe cBokcTBO NeTH |0: MHTErpanbsHoe pasaeiicHue
KOHTPOJI CKOPOCTH He JeiicTByeT 5
1: NnrerpanpHOE pa3nieneHue
JICUCTBYET

Oto mapametrpsl Pl nnm BexTopHOro ympasneHus. OHU ONpEAENSIOTCS B PEKUME aBTOHACTPOUKH
MoTOpa. Pa3MepHOCTh MHTETPaIbHOTO PEryisiTOpa KOHTYypa TOKa-3TO MHTErpalibHBIN Ko3dduiuent
YCUJICHHsI, @ He WHTerpasibHoe BpeMs. OOpaTuTe BHUMAHHUE, YTO CIUIIKOM OOJNBINONW Ko3(dHIIueHT
ycunenusi Pl koHTypa Toka MOXET MPUBECTH K KOJIEOaHHSM BCEro KOHTypa ympasieHus. [loatomy,
KOorga KojieOaHusi TOKa WM KoJeOaHWS KPYTSIIEro MOMEHTa BEIUKH, BPYYHYIO YMEHBLINTE
MIPOTMOPITMOHATHHOE YCHUIICHUE WITH HHTETPAbHOE YCUIICHUE

Kon HasBanue napametpa Jramna3oH HaCTPOUKH ITo ymonuanuio
d1-21 Koad. makc. BbIX. HANpsKEHHS 100%-110% 105%
OTOT mapaMeTrp ONpeAeNseT YCHIMBAIONIYI0 CIIOCOOHOCTh MaKCHMAaJbHOTO HANpsDKEHHUS MPHUBOAA
MIepEeMEHHOTO TOKa. YBenudeHne d1-21 ymydmmmT Makc. yCHiIue B 30HE ocliabiieHus mois. Mimelite B
BUAY, YTO 3TO MOXET IMPUBECTH K YBEJIWYCHHUIO MyJIbCAIMK TOKA IBUTATENS U YBEIMUYCHHUIO HAarpeBa
JIBUTATEIISL.

YMeHbIIIeHne er0 YMEHBIINT MyJIbCAIMI0 TOKa JBUTATENs U HarpeB ABurartens. Mmeiite B BuIy, 9TO
9TO CHHU3UT MakC. TPy30MOABEMHOCTh B 30HE OciabieHuss MoTopHoro mouss. Hactpoilika storo
napamerpa oObIYHO He TpeOyeTcsl.

Kon HasBanue napametpa Jramna3oH HaCTPOUKH ITo ymonuanuio
d1-22 MakcuMaibHbIH K03 OHUIIUEHT 50%-200% 100%
MOMEHTA B 30HE OCIIa0JICHUs
OJIsI

OTOT mapameTp BCTyMaeT B CHJIY TOJIbKO TOT/A, KOTJa JIBUTATENh pa0OTaeT BBIINIEC HOMUHAIBHOMN
yacTtoTel. Koryja IBUTATENO HY)XXHO OBICTPO pa3orHAaThCs B JBa pa3a OT HOMHHAIBHOW YacTOTHI
JIBUTATENS, HO (DAKTUYECKOE BPEeMsl pa3roHa OYCHb BEIMKO, yMEHbINTE 3HaueHue d1-22.

Korna neurarens paboTaeT BBIIIE ABYX HOMUHAIBHBIX YaCTOT ABUTATEIISA U MaJCHHE CKOPOCTH OYCHb
BEIIMKO TIOCiIe NOOaBICHHMS HArpy3kH, yBeiauwdbTe 3HaueHme d1-22. Hactpoiika sToro mapamerpa
00BIYHO HE TpeOyeTcs.
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Kon HasBanue napametpa Jramna3oH HaCTPOUKH ITo ymonuanuio
d1-24 Uctounuk ycranoBku momenta |0: Lludposas yctHoBka d1-26 0
B PEXXUME YIIPaBICHUS 1: All
MOMEHTOM 2: AI2
3: A3

4: Umnynbscel (HDI)
5: Kom-niopt

6: MIN (All, AI2)
7: MAX (All, AI2)
d1-26 Y cTaHOBEHHBIH MOMEHT 0.0%-200.0% 150
d1-24 ucnonp3yeTcs A1 YCTAaHOBKHM NCTOYHHMKA HAaCTPOMKHU KPYTsAIIero MomeHra. CyIiecTByeT B

00II1e# CI0KHOCTH CEMb MCTOYHUKOB HACTPOUKH KPYTAIIETO MOMEHTA. Y CTAHOBKA KPYTSAIIETO
MOMEHTA SBJISIETCS OTHOCUTENbHOU BemmauHOU. 100,0% cOOTBETCTBYEeT HOMUHAIBHOMY KPYTSIIEMY
MOMEHTY YaCTOTHOTO IpeodpasoBatens. J(nana3zon nactpoiiku coctasisier -200,0% ~ 200,0%, uto
YKa3bIBaeT Ha TO, YTO MAKCHUMaJIbHBIN KPYTAIMINA MOMEHT MpeoOpa3oBaTeIei YacTOTH B IBa pas3a
MPEBBINIACT HOMUHATBHEIN KPYTSIIUHA MOMEHT MpeoOpa3oBaTelis 4acToThl. Ecnu ycraHoBka
KPYTSIIEro MOMEHTA MOJIOKUTENbHA, PEe00Pa30BaTelb YaCTOTH BPalIaeTcsa B MPIMOM HAIIPaBICHUH.
Ecnu ycranoBka KpyTSIIero MOMEHTa OTPHIIATENIbHA, TPe00pa30BaTeNb YaCTOTHI BpaIlaeTcs B
00paTHOM HaITPaBIICHUH.

0: lu¢posas ycrHoBka (d1-26)

[Ipsmas ycranoBku napamerpom d1-26.

1:AIl

2:AI2

3:AI3

LeneBoit KpyTAMINT MOMEHT OIIPEACTIAETCS aHAIOTOBBIM BxooM. I imara ynpasnenus SL9 comepxut
Tpu Tepmunana Al (All, AI2,AI3). All u Al2-3to Bxon Hanpsikenus 0 B~10 B unu Bxon Toka 0
MA~20 MA, onpeiensieMblil IEPEMBIUKOI Ha IIate ynpasieHus, a AI3-sxox Hanpsbkenus -10 B ~
+10 B.

st monrydeHus noapoOHOH nHpOopManry 0 HacTpoiike KpuBoil Al, moxanyiicTa, oOpaTuTech K
OTIHCAaHUIO TTApaMETPOB aHATOTOBOTO BXO/IA.

[Ipu ucnons3oBanuu Al B kauecTBe HCTOYHHMKA HACTPOMKKM MOMEHTa COOTBETCTBYIOIICE 3HAUCHHE
100% BXxOmHOTO HaNpsKEHUsA/ TOKa COOTBETCTBYET 3HaUeHuto d1-26.

4: Umnyabcublii curnana (HDI)

Henesoit kpyTsammii MoMeHT 3aaaercsa HDI (BeIcOKOCKOpOCTHBIM UMIyJIbcOM). [lapameTpsl curnana
coctaBisiioT 9 B~30 B (mmamazon Hanpstoxenuit) u 0 kI'm~100 k' (amama3on gactor). Ummynbe
MOXeET OBITh BBeZIeH TOIbKO yepe3 HDI. CooTHommeHue (MpeacTapisroniee coooi JIMHAIO TI0 IBYM
TOYKaM) MEXIY 4acTOToM BxoaHoro uMiynbca HDI u cooTBeTCTBYIOIINM 3HAUECHUEM 3aJ1a€TCs B b5-
00 ... b5-03. CootserctBytomiee 3HadeHue 100,0% UMITyIbCHOTO BX0/1a COOTBETCTBYET IpoIieHTy d1-
26.

5: YcraHnoBKka yepe3 unrepdeiic

YcTaBHOKA 3HaYCHHSI TOCPEACTBOM HHTEpdeiica RS485.

Kon HasBanue napametpa Jramna3oH HaCTPOUKH ITo ymonuanuio
d1-28 IIpssimMas MakcuManbHasi 4acToTa 0,00 I'r - MakcuManbHas 50.00 T'y
B YIIPABJICHUH KPYTALIUM yactoTa (b0-13)
MOMEHTOM
d1-29 PeBepcuBHas makcuManbHas 0,00 I' - MakcuManbLHas 50.00 T'y
4acTOTA B YIIPABJICHUU yactoTa (b0-13)
KPYTSIUM MOMEHTOM

OTu 1Ba mapaMeTpa UCTIOIB3YIOTCS IS YCTAHOBKH MaKCUMAIIbHOW YaCTOTHI MPSIMOTO MU OOPAaTHOTO
BpAallleHUsI B PEKUME YIPABICHHUSA KPYTAIIMM MOMEHTOM. [Ipu perynmnpoBaHUM KPYyTALIETO MOMEHTA,
€CJIM KPYTAIINA MOMEHT Harpy3KHd MEHBIIE BBIXOJHOTO KPYTSAILIETO MOMEHTa ABUTATENsl, CKOPOCTh
BpallleHUs BUTATENS OYJeT HeMpephIBHO pacTH. YTOOBI M30€kKaTh pa3roHa MEXaHUYEeCKOH CHUCTEMBI,
MaKCHMaJbHass CKOPOCTh BpAIllEHUS [BUTATENs MOJDKHA OBITh OrpaHMYEHA TMPH PETYIHPOBAHUU
KpYTSIIEro MOMeHTa. Bel MOXKeTe pearn30oBaTh HEMPEPHIBHOE M3MEHEHHE MaKCHMAaIbHON YacTOTHI B
JUHAMHYECKOM YIPABICHUU KPYTAITUM MOMEHTOM, YIPABIISAS BEPXHUM ITPEICIIOM YaCTOTHL.
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Kog HasBanue napamerpa Jnana3oH HacTpOMKHU [To ymMomyanmio
d1-30 Bpewms pasrona B ynpaBieHun 0.00¢-650.00c 0.00c
KPYTSILIUM MOMEHTOM

[lpu ynpaBieHMH KpPyTSAIIUM MOMEHTOM pasHUIlA MEXKIY KPYTAIIUM MOMEHTOM JBHUTaTeNss M
KPYTSIUM MOMEHTOM Harpy3KH OIPENCIsIeT CKOPOCTh U3MEHEHUSI CKOPOCTH JBUTATENS U HArPY3KY.
YactoTa BpalllCHHUs IBUTaTENII MOXKET OBICTPO H3MEHATHCS, YTO MOXKET NPUBECTH K IIYMY WJIH
CJIMIIIKOM OOJIBIIIOMY MEXaHHMYCCKOMY HampsbkeHHro. Hactpoiika BpeMeHH pa3roHa / TOPMOKCHHS B
YIpaBICHUM KPYTAIIMM MOMEHTOM IUIABHO HM3MEHSET CKOPOCTh BpalieHus nsurarens. OgHako B
CHUCTEMax, TPEOYIOIIMX OBICTPOIO OTBETA KPYTAIIETO MOMEHTA, CJICAYET YCTAHOBUTh BPEMs pa3roHa /
TOPMOXKEHHUSI MPH PEryJupoBaHUM KpyTsiiero momenta no 0,00 ¢. Hampumep, aBa 4acTOTHBIX
MpeoOpa3oBaTeNiss TOIKIIOYCHBI JUIsi O0SCIeUeHUs] OJMHAKOBOW Harpy3kw. J[ias Toro, dYToOBI
cOamaHCHPOBATh PacIpeieliCHUe Harpy3KH, CIeyeT YCTAHOBUTh OJIMH YaCTOTHBIA MpeoOpa3oBarteib
KaK BEIYyLIWH B YIPaBJICHUH CKOPOCThIO, a IPYrod - Kak MOAYMHCHHBIA B YNPAaBICHUU KPYTSIIAM
MOMEHTOM. BemoMbIil MmosTydaeT BBIXOJHOW KPYTSIIUA MOMEHT BEAYIIETO YCTPOWCTBAa B KadeCTBE
KOMaH/Ibl KPYTAIIET0 MOMEHTAa U JIOJDKEH OBICTPO CIENOBaTh 3a BEAYIIUM YCTPOHCTBOM. B 3TOM
cilydae, BpeMs pa3roHa / TOPMOXKEHHS BEIOMOIO B YIIPABJICHHWH KPYTSIIUM MOMEHTOM YCTPOHCTBA
ycranaBnuBaercs kak 0,0 c.

5.20 I'pynima d2: ITapametps! ynpasienus asurareiem V /F

I'pymma d2 peiicTBuTeNbHA TONBKO 1 yiipaBieHus V / F.

Pexxum ynipaBnenus V / F nmpuMeHnM K cHCTeMaM C HU3KOW Harpy3Kod (BEHTHJIATOP WIIM HACOC) WU
CUCTEMaM, B KOTOPBIX OJIMH YaCTOTHBIN NMPeoOpa3oBaTellb padOTaeT C HECKOJIBKUMU JIBUTATEIISIMHU WU
CylLIlecTBYeT OoJiblllas pa3HULA MEXAY MOIIHOCTBIO MpeoO0pazoBaTeisi 4acTOThl M MOIIHOCTBIO
JIBUTATEIS.

Kon HaszBanue napamerpa Jnamna3zoH HacTpOMKH ITo yMon4aHuto
d2-00 Hactpoiika xpuBoit : JIuneitnsrit V/ F 0

V/F : MuoronyHnkroBsiil V / F

: Kamparasiit V / F

: V/F ¢ momnocteio 1,2

: V/F ¢ momnocteio 1,4

: V/F ¢ momnocteio 1,6

: V/F ¢ momnocteio 1,8

10: ITonnoe pa3nenenue V / F
11: Pazgenenue V / F

0N W~ O

0: JInneiinwiii V/ F

OH nmpuMeHNM K CTaHAapTHOMN HAarpy3Ke MPH MOCTOSHHOM KPYTAIIEM MOMEHTE.

1: MuoronyukroBblii V/F

OH NMPUMEHHM K CIICIUANILHON HATPy3Ke, TAKOH Kak JAeTUApaTop u eHTpudyra. Jirooyro
3aBUCUMOCTH KpuBO# V / F M0OkHO moTy4nTh, ycTaHOBHUB HapameTpsl d2-03 - d2-08.

2: Kaagpatuplii V/F

OH NMpUMEHNM K IIEHTPOOSKHBIM Harpy3kam, TaKUM KaK BEHTHIIATOP M HACOC.

3 - 8: Kpusmas V / F mexny auneiitnsiMV / F u kBaapataeiMm V / F

10: IToanoe pa3neinenue V/ F

B »TOM pekrmMe BhIXOIHAS YaCTOTA U BHIXOAHOE HAIIPSDKEHUE YaCTOTHOTO MPE00Pa30BaTEIIS SBISIFOTCS
HE3aBHCUMBIMH. BBIXO/IHAsS 9acTOTa OMpEeIseTCs] ICTOYHUKOM YaCTOTHI, 2 BRIXOJHOC HAIPSHKCHUE
ompenensiercs «Vcrounnkom HanpspkeHus A pasnenenus V / F» (d2-12).

OH mpuMeHUM JUIsi WHAYKIIMOHHOTO HAarpeBa, OOpaTHOTO TMHUTAHUS W YIIPABIICHUS JBHUTATEIEM C
KPYTSIIIIAM MOMEHTOM.

11: Paznenenune V/F

B stoM pexume V m F- mpomnopiimoHaJIBHBI, a MPOIOPIHOHATLHOE COOTHOIIEHHE MOXKET OBITh
ycTanoBieHo B d2-12. Cesi3b Mexxny V u F Takke cBsizaHa ¢ <HOMUHATBHBIM HANPSYKEHUEM JIBUTATEIISI»
U «<HOMHHJIBHOM 4aCTOTOM ABUTATEIS».

[Ipeanomoxxum, 9To BXoa nctounnka HanpsokeHus X (0% - 100%), cootHomenune mexay V u F:

V /F =2 x X X (HOMHHaIbHOE HANPSHKCHUE ABUTATENs) / (HOMUHAIBHAS YaCTOTA JBUTATEISI)
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Kog Ha3Banue napamerpa Jwnana3oH HacTpOMKH [To ymMomyanmio
d2-01 Iobimenue kpyTsmero |0,0% (aBToMaTHYECKOE YBEIHIEHUE 3aBUCHUT OT
MOMEHTa KPYTSILEro MOMEHTA) Mojenu
0,1% - 30,0%
d2-02 I'pannunag yvacrora |0,0% - 80,0% 30.0%

KPYTSILEro MOMEHTa dakTHyecKas TpaHUYHAS YACTOTa =
HomunanvsHast wactora guratens *
d2-02
Jis  Toro, 4roObl KOMIICHCHPOBaTb HM3KOYACTOTHBIE XAPAKTEPUCTUKU KPYTSLIETO MOMEHTA
ynpasinenuss V / F, MOXHO yBEIMUYUTH BBIXOJHOE HANPSIKEHUE YAaCTOTHOro IMpeoOpas3oBaTeis NpH

HU3KOHU yacToTe u3MeHus d2-01.

Ecnmu ycuieHnme KpyTSIIEro MOMEHTa YCTAHOBICHO CJIHMIIKOM OOJNBIINAM, JBHUTATENb JIETKO
HeperpeBaeTcs, a YaCTOTHBIN MTPeoOpa30BaTeNb JIETKO EPEHOCUT TOK.

Ecnn Harpy3ka Benumka M IYCKOBOTO KPYTALIETO MOMEHTa JBMraTenss HEAOCTaTOYHO, CIEAyeT
yBennuuTh 3HaueHue d2-01. Ecnm Harpyska Mmana, ciepyeT yMeHbIIUTh 3HaueHue d2-01. Ecnu on
ycraHosieH Ha 0.0, 4YacTOTHbIM mpeoOpa3oBaTeslb BBINOJHSIET aBTOMATHUECKOE IOBBIIIEHHE
KPYTSILEro MOMEHTA.

B ostom cimywae mnpeoOpa3oBaTesib 4YacTOTHI aBTOMATHYECKH BBIYMCISET 3HAUYEHHE IOBBILICHUS
KPYTSILEro MOMEHTa Ha OCHOBE I1apaMeTPOB JBUraTes s, BKIOUask CONPOTUBIIEHUE CTATOpA.

D2-02 ompenmenseT 4acToTy, IPH KOTOPOH IEHCTBYET MOBBINIEHWE KpPYTAIMIero MoMeHTa. [lpm
MPEBBIIIEHUH ATOM YacTOTHI MOBBIIEHUE KPYTSIIEr0 MOMEHTa CTAHOBUTCS HEAEHCTBUTENBHBIM, KaK
MTOKAa3aHO Ha CIECAYIOLIEM PUCYHKE.

BbixogHoe HanpAaxeHne

Vb

~

~
~
Vi \\\
~
=

t — , >
fl fb
V1 - HanpAaeHue py4yHOro noBblleHNA MOMEHTa
Vb - MakcumanbHoe BbIXOAHOE HanpAXeHue
YacToTta oTceyku PYYHOro NOBbIWEHUA MOMEHTa
fb - HoOMUHanbHan paboyas YacToTa
JImarpamma 5-30 Py4yroe moBBIIIIEHHE KPYTSIIETO MOMEHTA
Kog Ha3Banue napamerpa Jnana3oH HacTpOMKH [To ymMomyanmio
d2-03 MHoroTo4euHas 4acToTa 0.00 I'rg - d2-05 0.00 IT'xg
V/F1(F1)
d2-04 MHoroTo4ue4yHoe 0.0%-100.0% 0.0%
Hanpsbkenue V/F 1 (V1)
d2-05 MHuororode4Has 4acToTa d2-03 x d2-07 0.00 I'g
V/F2(F2)
d2-06 MHoroToue4yHoe 0.0%-100.0% 0.0%
Hanpsbxeraue V/ F 2 (V2)
d2-07 MHuoroTode4Has 4acToTa d2-05 - makcuMaJibHas 4acToTa 0.00 I'g
V/F3(F3)
d2-08 MHoroToue4yHoe 0.0%-100.0% 0.0%
Hamnpsbxeraue V / F 3 (V3)

Korga d2-00 ycranoBieHo Ha 1, 3TH ImIeCTb NapaMETPOB WCIIONB3YIOTCS JUISL  OMPEICICHIUS

MHOroto4yeyHoi kpuBoi V / F.

MmuorotoueyHast kpuBasi V / F ycraHaBnuBaeTcsi Ha OCHOBE XapaKTEPHUCTHUKU HArPy3KH JBHUTATENS.

CooTHoIeHNe MEXIy HanpspKeHUsIMHA B qactotaMu: V1 <V2 <V3, F1 <F2 <F3. Ha auarpamme 5-31

[M0Ka3aHa HaCTpolKa MHOroTo4e4Hoi kpuBoi V / F.

[Tpu HU3KOH yacToTe OoJiee BEICOKOE HAMIPSKEHNE MOKET MIPUBECTH K MIEPETPEBY ABUTATENSI WU JTaKe
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K BBIT'OPAHUIO, a4 TAKXKC BbI3BATH IMOTCPIO CKOPOCTU CBCPXTOKA HYACTOTHOTO npeo6pa3OBaTeJ1;1 N

3alIUTy OT CBCPXTOKOB.
Hanpsxenue (%) A

Vb |

V3|

Vi1

-
fl 2 f3 fb Yacrora (%)

V1..V3 - 1-8, 2-A 1 3-A TOYKa B MHOroTtoyeyHow F/V Kpueoit -

Vb - HomuHanbHOe HanpaXeHue moTopa

f1...f3 - 1-a, 2-Aa 1 3-a AoNA YacToThI

fb - HoMuHanbHas yacToTa MOTOpa

Juarpamma 5-31 Hactpoiika MHorotoueuHoi kpusoil V / F
Kon HaszBanue napamerpa Jnamna3zoH HacTpOMKH ITo yMon4aHuto
d2-09 Koadpurment 0.0%-200.0% 0.0%

KOMIIEHCAIUN
ckonbxeHusa V/ F
DTOT napaMeTp ASUCTBUTENEH TOJIBKO JJI ACHHXPOHHOTO JIBUTATENs.

OH MOXKeT KOMIIEHCUPOBAaTh CABUI CKOPOCTH BpAICHHS] ACHHXPOHHOI'O JBUTATENS MPH YBEIUYCHUU
Harpy3Kd ABUraTelis, CTAOMIN3UPYsI CKOPOCTh IBUTATENIS B CAydae M3MEHEHUS Harpy3KH.

Ecau stoT napametp ycranosied Ha 100%, 3To 03Ha4aeT, 4TO KOMIIEHCAIHS, IPU KOTOPOH ABUraTeilb
HECeT HOMHUHAJBHYIO HArpy3Ky, SBJSICTCS HOMHUHAIBHBIM CKOJIBXEHUEM poTopa. HomuuambHOE
CKOJIBKEHHE POTOpa aBTOMATHUYECKH IOCTHUraeTCs MpeoOpa3oBaTeieM 4YacTOThI IyTEM pacueTa Ha
OCHOBE HOMHHAJILHOW YacTOTHI JABUTATEIS M HOMUHAJIHLHOW YaCTOTHI BPAIICHUS IBUTATEINS B TPYIITIE
do.

Kax nipaBmito, eciim CKOpoCTh BpaIleHUs IBUTATENS OTIIMYACTCS OT YCTAaHOBJICHHON CKOPOCTH, CIEAYyET
CJIETKA OTPETYJIMPOBATH ITOT MapaMeTp.

Kon HaszBanue napamerpa Jnamna3zoH HacTpOMKH ITo yMon4aHuto
d2-11 Vcuiienne moaBiIeHus
kosnebanuii V/ F 0-100 40

MeTo/ HACTPONKH 3TOTO MapaMeTpa JOJDKEH ObITh yCTAaHOBJIEH KaK MUHUMAIIBHBIN U151 9 (EKTUBHOTO
noJaByieHusI KonebaHuii, 4ToObl n3bexaTh HeraTuBHOTO 3¢dekra nmpu padote V / F. B cnyuae, eciu
KoJIeOaHus IBUTATENS OTCYTCTBYIOT, CIIeyeT YCTaHOBUTh Koa(duuuent ycunenus Ha 0. Tonbko npu
HAJIMYHH SIBHOTO KOJIEOAHMs ABUTATEISI BBl MOJKETE YBEIHMUHUTh Kodddurment ycmienus. Yem Gospire
KO3 UITUCHT yCHIICHHSI, TeM oueBHIHEE (D (DEeKT momaBieHus KoneOaHMiA.

Korga ucnonssyercss ¢yHKUusi mojaBiieHHs] KojeOaHWH, HOMKHBI OBITH YCTaHOBIEHBI MapaMeTPh
HOMHHAQJIBHOTO TOKa JIBUTATEJIs U TOK XOJIOCTOTO X0/1a, B ”HOM citydae 3(h(GeKT noJaBIeHus KoaeOanui
HE yJacTCH.
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Kog Ha3Banue napamerpa Jnana3oH HaCTpOMKHU [To ymMomyanmio
d2-13 | Ucrounuk Hanpskenus A |0: [udposas nacrpoiika (d2-13) 0
paznenenus V / F :All
D A2
1 AI3
: Hacrpoiika ummnynscos (HDI)

: MHOTrOYHKINOHANBHBIN

: ITpocToit TIJIK

: I

: Hacrpoiika no unTepdeiicy
(ITpumeuanne: 100.0% cooTBETCTBYET
HOM. HaIIPSXKEHUIO IBUTraTelIs)

O INUN B W~

d2-14 udposas HacTpoiika 0 B - HOMHUHATBHOE HATIPSHKCHUE 0B
HATPSOKEHUS [T pa3/ielICHHs | IBUTATEIIs
V/F

Paznenenne V / F 00bIUHO TIpUMEHHMMO K MaHHBIM y3j7aM, TaKUM Kak WHIYKIIMOHHBIN Harpes,
VHBEPCHBII HCTOUYHUK MTUTAHUS U YIIPABICHUE KPYTSIIUM MOMEHTOM JIBUTATEIIS.

Ecnu BxiroueHo ympasienue V / F, BbIxoiHOE HANPsHKEHUE MOXKET OBITh yCTaHOBJIECHO B d2-13 nubo
AHAJIOTOBBIM HJIM MHOTO()YHKIMOHAIBHBIM, 100 npocThiM TIJIK, TTU/] miin ¢ mOMOIIBIO CBA3H.

Ecnu BBl ycTaHaBIMBaeTe BBIXOIHOE HANpsHKCHHE C TOMOINBI0 Hemmdposoit Hactpoiiku, 100%
HACTPOMKK OyIeT COOTBETCTBOBATh HOMWHAIBHOMY HANpsDKCHWIO JABUratesisa. Eciou  3amaH
OTPHUIATEIHHBIN MPOIEHT, ero abCOMOTHOE 3HAYCHHE HCIIONB3YETCS KakK JEWCTBYIOIIee 3HaueHHUE
BEITUYMHBI.

0: Hudporas nacrpoiika (d2-14)

BrixomHOE HanpsoKeHNE YCTaHABIMBACTCS HETIOCPEACTBEHHO B d2-14.

1: AlIl;

2: AI2;

3: AI3

BrixogHoe HanpspkeHre yCTaHABIMBAETCS aHAJIOTOBBIMH BXOIHBIMH KIIEMMaMH.

4: Hacrpoiika nmnyabscos (HDI)

BrrxogHoe HanpspkeHHE YCTaHABIIMBACTCS C MIOMOIIBIO HMITYJILCOB TepMuHana HDI.

Criertudukanys HaCTPORKH MMITYJIbca: Tuana3oH Hanpsbkerus 9 B - 30 B, nuanazon gacrot 0 xI'1 -
100 xI'nx

5: MHOro(pyHKInOHaIbHBIH

6: IIpocToii IIJIK

Ecnu uctouHukoM HampspkeHus sipnsgercs npoctodl pexkum IUJIK, nis onpeneneHuss BBIXOJIHOTO
HanpspKeHUs: HacTpoiku B Tpyrire FC 10mKHBI OBITh YCTaHOBICHBI TAPAMETPHI.

7: U]

BrixosHOE HalpsiKEHUE TeHEpUPYETCsl Ha OCHOBE 3aMKHYTOro koHTypa [T/,

[oapobuee cmotpute Onucanue [IN/] B rpynme CO.

8: Hacrpoiika no unrepdeiicy

BrixogHoe HanpspkeHHe YCTaHABIMBAETCS XOCT-KOMIIBIOTEPOM MTOCPEACTBOM CBSI3H.

UcTtounnk Hanpsoxerus i pasaeneHus V / F BeiOupaeTcst aHaIOrmgHO BEIOOPY HCTOYHHKA YaCTOTHI.
Hns Gonee moapoGHOM mHpopMmauuu cmorpute b0-03 (ocHOBHas cneuuduKanus HCTOYHHKA X).
100,0% oT HACTpOEK B KOXKIOM PEKHME COOTBETCTBYET HOMHHAILHOMY HAIIPsDKCHHIO ABUTaTENs. Ecim
COOTBETCTBYIOIIIEE 3HAYCHIE OTPUIATEIHFHOE, UCIIONB3YETCs €T0 a0COIIOTHOE 3HAUYCHHE.

Kon HaszBanue napamerpa Jlnana3oH HacTpONKHU ITo yMon4aHuto
d2-15 Bpewms mapactanus  |0.0c - 1000.0c 0.0c
Hanpsokenust V/ F-  |[Ipumeuanne: I10 yKas3sBaeT Ha BpeMms,
pa3aciiCHUA KorJa HampspkeHue Bo3pactaer oT 0 B -
HOMMHAJIBLHOT'O HAIPSKCHHS JIBUTATEIISL.

d2-15 yka3bIBaeT BpeMs, HCOOXOAUMOE JIJIsl TOTO, YTOOBI BRIXOHOE HAMNPsHKEHUE MOBBICHIOCH OT O B
110 HOMUHAJIBLHOTO HAMPSDKEHUS ABUTATEIS, H300paKEHHOTO Kak t1 Ha CIIeIyIoIeM pUCYHKE.
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BbixogHoe Hanpsenne A

HoMuHanbHoe Hanpa)eHue
moTopa

Lienesoe Hanp:

Bpems ysenuuexua no uenun Bpems cHUXeHA oT uenn
<—g <« Bpema T
tl i
> t2

Bpema ysenuueHus Bpems cHKeHuA

Huarpamma 5-32 Hanpsoxenue pasnenenus V / F
5.21 I'pynna d6: ITapameTpbl ONTUMHU3AIMHN YITPABICHHUS

Kon HasBanue napametpa Jramna3oH HaCTPOUKH ITo ymonuanuio
d6-00 Hecymas yacroTa 0,5kI1r-16,0 xI['x 3aBUCUT OT
MOJICTTH

OH ucnonb3yeTcs Ui HACTPOWKHM HECYIEH 4acTOThl YAaCTOTHOTO MpeoOpa3oBaTelisi, YTO MOMOTaeT
CHHU3UTH IIYM JBHraTells, n30exaTh pe30HaHCA MEXaHUYCCKOW CHCTEMbI, YMEHBIIIMTh TOK YTEUKH Ha
3€MJTIO U TIOMEXH, CO3/IaBAEMbIC YaCTOTHBIM ITPEOOpa3oBaTEIIEM.

Ecan Hecymas yactoTa maina, BRIXOAHOM TOK MMEET BBICOKYIO FAPMOHHUYECKYIO BOJIHY, JABUTATEIh
YBEITUYHT ITOTEPH MOITHOCTH U TIOBBICUT TEMIIEPATYPY.

Ecam Hecymiast 9acToTa BBIIIE, MOIITHOCT M TEMITepaTypa IBUTaTeNs Oy IyT CHIKAThCA. TeM He MeHee,
Mpeo0pa3oBaTellb 4acTOTHl OyNET YBEIMYMBATH 3aTPaThl MOIMHOCTH, TEMIIEPATypy U KOJIUYECTBO
IOMeEX.

PerynmupoBka Hecytiei 9acToThl OyAET BIUATH HA aCIIEKTHI, IIEPEUYHCIICHHBIC B CIICAYIOIICH Ta0HIIe.
Tabnuna 6-1. Bnusaue n3MeHeHHI HECYIIICH YaCTOTHI

Hecymias yactora Huszkas — | Belcokas
MoTopHBIil IyM Bbonbuiolh — |ManeHbkuit
Brixo1HOM TOK ITnoxoii— | Xopomwuii
TemnepaTypa nBurartesns Bricokag— Huskas
[TpeoOpaszoBaTesib YaCcTOTHI Huzkas— Bricokast
Tok yTeukn Manenpkuii—| boabiioi
Buemnsis paguanmonnas nomexa |Manenskag— | bonbmas

3aBojicKasi yCTAaHOBKA HECYIIIeH YaCTOTHI 3aBUCUT OT MOIIHOCTH Mpeodpa3oBaTelis 4acToThl. Eciu Bam
HE00X0IMMO M3MEHHUTH HECYIIYIO YacTOTy, 0OpaTHTEe BHUMAHKE HA TO, YTO CCJIH 3aJaHHasl HeCyIas
4acTOTa BBINIC 3aBOJCKON, 3TO MPHUBEAET K MOBHIINICHUIO TEMIIEPaTyphl paanaropa npeodpa3oBarems
4acToThl. B 3TOM cityyae BaM HE00X0IMMO CHH3HUTh YacTOTY Mpeodpa3oBaTels.

B npoTtuBHOM cityuae, mpeo0pa3oBaTelb YaCTOTHl MOXKET IEPETrPEThCsI U TMO/IaTh CUTHAJ TPEBOTH.

Kon HaszBanue napamerpa Jnamna3oH HacCTpOMKHU ITo yMon4aHuto
d6-01 Bepxuuii mpemen 4acToTh 5.00Im...15.00I'n 8.00I1t
nepexiouenuss DPWM
d6-02 Pexxum mogynsiuuu PWM 0: AcuHXpOHHAS MOTYJISITIVS 0
1: CuHXpOHHAs MOIYJISALUS

OTOT mapaMmeTp AEHCTBUTENEH TOIBKO U1 ynpasiuenus V / F.

CuHXpOHHAA MOIYJISAINS YKa3bIBaeT HA TO, YTO HECYINAs YACTOTa U3MEHSIETCS JINHEHHO C N3MEHEHHEM
BBIXO/IHOHM YaCTOTHI, TAPAHTUPYS, YTO OTHOIICHUE HECYIeH YacTOTHI K BRIXOJHOM YaCcTOTE OCTAHETCS
Hen3MeHHbIM. CHHXPOHHAS MOAYJISIIIAS OOBIYHO MCIIONIE3YETCS TPU BBICOKOH BBIXOJHOW 4acTOTE, YTO
MMOMOTAeT yIy4YIINTh Ka4eCTBO BHIXOJHOT'O HATIPSKCHHUS.

[Ipu mM3Koi BeIXOMHONW wacToTe (100 't MM HIDKE) CHHXpPOHHAS MOIYJISIIHS HE Tpedyercs. DTo
CBSA3aHO C TEM, YTO OTHOIICHHWE HECYyIIeHd YacTOThl K BBIXOJIHOW YacTOTE€ BCE €IIe BEIHKO, a
ACHHXPOHHAS MOIYJISIIHS SBJISETCS O00jIee BRICOKOH IIPpH TaKOW HU3KOW pabouei gacToTe.
CHUHXpOHHAS MOIYJISIUS BCTYIIAET B CHIIY TOJBKO TOTa, Koraa pabodas gacTora mpesbimaer 85 [
Ecan yacrota Hmke 85 ', AelCTBYEeT aCHHXPOHHAS MOAYJISIITUSL.

Kon HaszBanue napamerpa Jnamna3zoH HacCTpOMKH ITo yMon4aHuto
d6-03 | PerymupoBka Hecymiei gacToTsl ¢ |0: Her 1
TeMnepaTypou 1: a

OH HCIIOJB3YETCA IJId YCTAaHOBKHW TOI'O, HACTPOCHa JIM HECyIlasd 4YaCToTa M 3aBUCHUT JIM OHa OT
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Temneparypel. YacToTHBI mNpeoOpa3oBaTedb ABTOMATHYECKH CHIDKACT HECYIIYI0 YacToTy NpHU
0OHapyXEHUU BBICOKOH TeMIlepaTyphl paauaTopa. YacTOTHBIH mpeoOpa3oBaTeNlb BOCCTAHABIMBACT
HECYIyI0 YacTOTy JO YCTaHOBJICHHOTO 3HA4YEeHHdA, KOTJa TeMIlepaTypa paxuaTopa CTaHOBUTCS
HOpMaJIbHOM. JTa QYHKIHS UCTIONIB3YETCS C IeNIbI0 YMEHBIICHHUS aBAPHIHBIX CUTHAJIOB IEperpena.

Kon HaszBanue napamerpa Jnamna3zoH HacCTpOMKHU ITo yMon4aHuto
d6-04 | Bei6op pesxkxuma kommercammu |0: bes koMmeHcauu 1
MEPTBOM 30HBI 1: Pexxum xommnencanuu 1
2: PexxuM KoMIIeHcaIuu 2

Kak npaBuiio, BaM He HY>KHO U3MEHATh 3TOT napametp. [lonbiTaliTech UCHOMB30BaTh APYTrol peKuM
KOMIIEHCAIlUU, TOJIBKO IPU HAJIWYMU CIELUAIBHOIO TPeOOBaHMs K KAaueCTBY CUIHAJa BBIXOTHOI'O
HanpsDKEHUS WK KOJIeOaHUid B IBUTATEIE.

st BBICOKOYACTOTHOTO TpeoOpa3oBaTeNsi YacTOThl PEKOMEHAYETCS HCIONb30BaTh PEXKHUM
KOMIIEHcaluu 2.

Kog Ha3Banue napamerpa Jnana3oH HacTpOMKH [To ymMomyanmio
d6-05 0: Cnyqaiitnas PWM He neiicTByeT 0
Cryuqaitnast rmyouna PWM - |1-10: Cyvaitnast riry6una PWM
HecylIer YaCTOThI
Hacrtpoiika cnywaiinoii rmyouHsl PWM MOXET CMSTYMTh IIyM NPOBETPUBAHHS ABHTraTelsl W
YMEHBUINTH 3JEKTPOMAarHUTHBIE IOMEXH Ui Jpyroro oOopydoBaHus. Ecmm 3ToT mapamerp

cranoryieH Ha (0, ciydaiinas PWM HenelcTBUTEIbHA.

Kog Ha3Banue napamerpa Jnana3oH HacTpOMKH [To ymMomyanuio
d6-06 | Komnencamust oOHapy>KeHUs 0-100 0
TOKa
d6-07 BEIOOD pexkuma SVC 1: Pesxxum SVC 1 2
2: Pexum SVC 2

Pesxxum SVC 1: Ucnons3yercst B cucteMe, TpeOyromme BEICOKOH CKOPOCTH.
Pesxxum SVC 2: Ucnonb3yercs B cucteme, Uil KOTOPOH TpeOyeTcst TMHEHas peryTupoBKa KPYTALIEro
MOMEHTA.

5.22 I'pynnia UQ: mapaMeTpbl MOHUTOPUHTA

I'pynma UQ ucmionb3yeTcst A KOHTPOJIS COCTOSHUS pa0oThI IpeoOpa3oBarens 4acToThl. Bl MoxkeTe
MPOCMOTPETHh 3HAYEHHUS MapaMeTpOB, MCIOJB3Ys MaHENb yNpaBIeHUs, yNOOHYIO Kak /s BBOAA B
AKCIUTyaTaI|Io Ha MECTE, TaK ¥ C TJIABHOT'O KOMIIbIOTepa mocpeAcTBOM cBsi3u (ampec: 0x7000 - 0x7044).
UO0-00 - UO-31 - 3T0 mapamMeTpbl MOHUTOPUHTA B COCTOSTHUU 3aIlyCKa U OCTAHOBKU B COOTBETCTBHUH C
b9-02 u b9-03.

J1s oJTydeHusl JOMOIHUTEIbHOM nHdopMaliuu cM. Tabmiuiy 6-1.

Kon Ha3zBanue napamerpa JnanazoH
U0-00 Pabouas vacroTa 0.00-320.00 I'rr (bO-11 =2)
U0-01 YcTaHoBIEHHAs YacTOTa 0.00-3000.0 T'rr (bO-11 =1)

OTH 1Ba mapaMeTpa 0TOOpaKaroT aOCOTIOTHOE 3HAUCHHE TEOPETHUECKOM paboUeii 4acTOTHI M 3aTaHHOM
gacToThl. J1st hakTHUeCKOH BBIXOAHOM 4acTOTHI IpeodpazoBatesis yacToTsl cM. UO-19.

Kon HaszBanue napamerpa JnanazoH
U0-02 HamnpshkeHnne mHBI TOCTOSHHOTO TOKa 0.0-3000.0 B
OH oToOpaXkaeT HAIMPSDKEHUE MMUHBI TOCTOSIHHOTO TOKa Mpeo0pa3oBaTens YaCTOTHI.
Kon HaszBanue napamerpa JnamnazoH
U0-03 BrixomHOE HanpsoKeHHE 0V-1140B
OH oTOOpaXKaeT BRIXOAHOE HAIPsDKEHUE Peo0pa30BaTelisi 4aCTOTh B pad0OYeM COCTOSHUM.
Kon HaszBanue napamerpa JnanazoH
U0-04 BrIxonHOI TOK 0,00A - 655,35 A (MOIIHOCTH

mpeoOpasoBatelis 4acToThl < 55 kBT)
0,0A - 6553,5 A (MOIIHOCTH
peoOpasoBaTelis 4acToThr> 55 KBT)
OTto0parkaeT BBIXOJIHOM TOK Ipeo0pa3oBaTes 4aCTOThI B Pa00YEM COCTOSHUU.

Kon HaszBanue napamerpa Jnana3zoH
U0-05 BrixoaHas MOIITHOCTE 0-32767
OT0o0pakaeT BHIXOJHYIO MOIIIHOCTh MPEOOPa30BaTeIIs YaCTOTHl B pa00YEM COCTOSIHHH.
Kon HaszBanue napamerpa Jnana3zoH
U0-06 BrixoaHo# MOMEHT -200.0%-200.0%
OTo0pakaeT BBIXOAHOM KPYTSIIUHA MOMEHT MPEoOPa30BaTelis YaCTOThl B pa00YEM COCTOSTHHUH.
Kon HaszBanue napamerpa Jnana3zoH
U0-07 Coctosiaue DI -0-32767

99



SL9-M Unctpyxuus 5. OyHKIMOHATBHBIE KOIbI

OTtoOpaxkaeT TeKyllee COCTOSIHAE TepMUHANOB BBoAA. [lociie mpeoOpa3oBaHus 3HAUCHUS B IBOUYHOC
YHCII0 KaxIblii OuT cooTBeTCTBYET DI. «1%» 03HauaeT cUrHa BBICOKOTO YPOBHS, a «0» 03HA4aeT CHTHAJ
HU3KOro ypoBHsA. COOTBETCTBYIOIAs B3aMMOCBS3b Mekay Outamu u DIX omucana B cieayromieit
TabIuLe.

but 0 but 1 but 2 bur 3 but 4 but 5 but 6 but 7 bur 8 butr 9
DI1 DI2 DI3 D14 DI5 DI6 DI7 DIS DI9 DIO
bur 10 |bur 11 |[but 12 |bur 13 |butr 10 |butr 11 |bur12 |but 13 |butr 14 [bur 15
VDI1 VDI2 VDI3 VDI4 VDI1 VDI2 VDI3 VDI4 VDI5

Kon HaszBanue napamerpa JnanazoH
U0-08 DO cocrostane 0-1023
VYkazpiBaeT Tekymiee cocrosaue TepmuHaioB DO. Ilocie Toro, kak 3HadeHHE NpeodOpasyercs B
JIBOMYHOE YHCIIO, Kaxablii OUT cooTBercTByeT TepmuHay DO. «1» o3Ha4aeT CHTHaJN BBICOKOTO
ypoBHS, a «0» 03Ha"9aeT curHasg HU3KOTo ypoBHA. COOTBETCTBYIOIIAs B3aMMOCBSI3b MKy OUTaMH U
DOX ommcana B CIEAYyOIICH Ta0IHIIE.

Tabmura 6-15. CooTBETCTBYOINAs B3aUMOCBSI3b Mex 1y onuramu u DO

but 0 bur 1 but 2 bur 3 but 4 bur 5
DO3 Pene 1 Pene 2 DO1 DO2 VDOI1
but 6 but 7 but 8 bur 9 bur 10 bur 11
VDO2 VvVDO3 VDO4 VDO5
Kon Ha3zBanue napamerpa JnanazoH
U0-14 OTtobpaxkeHne CKOPOCTH Harpy3KH 0-65535
Jist mostydeHus JONOIHUTENbHON nHbopMannu cM. Onucanue b9-06.
Kon HaszBanue napamerpa Jnana3zoH
U0-15 Hacrpoiika [TMJI-perymnsTopa 0-65535
U0-16 O6parras cBs3b [TN]] 0-65535

Onu otobpaxarot 3HaueHue [11/] u 3HaueHue odpatHoit cesi3u [TU/].
e VYcranoska [IN]] = Ycranoska [T1]] (B mpouentax) x C0-05
e [IM]I-ob6patHas cBsa3b = oOpatHas cBsi3b ¢ I ]I-peryastopom (B mporeHTax) X C0-05

Kog HazBanue napametpa Hwnanazon
U0-18 YacToTa BXOJIHBIX UMITYJIHCOB 0,00 xI'1r - 100,00 xI'g
OtobpaxaeT 4acTOTy BEICOKOYACTOTHRIX MMITYIbcoB HDI B Muanmansroit enuanme 0,01 kI
Kog HazBanue napametpa Hwnanazon
U0-19 Ckopoctb 00patHoii cBsizu, eauauna  |-3000,0 I'n - 3000,0 T’y
m3mepenns: 0,01 T'iy -300,00I'1t - 300,00 I'g

OtobpakaeT (paKTHUECKYIO BBIXOAHYIO YaCTOTY MPeoOpa3oBaTesi 4aCTOTHI.

e Eciu b0-11 (pa3pemieHre KOMaHABI YIIPABIECHUS YaCTOTOW) YCTAHOBJIEHO Ha 1, Tnana3oH
otobpakenus coctarisaeT -3000.00 - 3000.00 I'1.

e Eciu b0-11 (pa3pemieHre KOMaHABI YIIPABIECHUS YaCTOTOW) YCTAHOBJIEHO Ha 2, TUaNa3oH
orobOpaxenus cocrasisieT -300.00 I'g - 300.00 I,

Kon Ha3Banue napamerpa Jwramna3on
U0-20 Ocragmieecst Bpemsi paboThI 0,0 muH - 6500,0 Mmua
On otobpaxaeT ocTaBiieecss BpeMsi paboThl, KOrJa BKIoueHa cuHxpoHu3auus. [loqpobuee o padote
¢ cuHXpoHm3anuen cM. b2-28 - b2-30.

Kog Hazpanue napametpa Hwnanazon
U0-21 Hampsoxenue All nepen koppekiuei 0,00 B-10,57B
U0-22 Hampsoxenue AlI2 nepen koppekiuei 0,00 B-10,57B
U0-23 Hampsoxenue Al3 nepen koppekiuei -10,57B-10,57B

Onu otobOpaxkaroT (hakTHUIeCKOe 3HAUCHHE HANpsDKeHHS BBIOOpPKH Al. DakTHUecKW HCHOIB3yeMOoe
HaINpspKEHUE TONyYaloT C MOMOIIBI0 JIMHEHHOTO KOPPEKTHPOBAaHHWSA, YTO YMEHBIIAeT OTKIOHEHHE
MEXIy AUCKPETU3UPOBAHHBIM HaNpsDKEHHEM M (PaKTUUECKUM BXOJHBIM HATPSHKEHHEM.
st hakTHaeckoro ckoppekrupoBaHHoro Hampspkerus cM. U0-09, UO-10 u UO-11. {1t o3HaKoMIIeHHS
C PEXKMMOM KOPPEKTHPOBAHUS IIEpeanTe K rpymnie bs .

Kog HazBanue napametpa Hwnanazon
U0-24 JIunelinas ckopocThb 0.0 MuH - 65535 M / MuH
OH oTpakaeT JIMHEHHYIO CKOPOCTh BBICOKOCKOPOCTHOW HMIyJbcHON BbIOOpkH HDI. Enmwmamia
WU3MEPEHMS - METP B MUHYTY (METp / MUH).
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JluHeliHast CKOPOCTh PACCUMTHIBAETCS B COOTBETCTBHM C (PAKTHMYECKHM KOJIMYECTBOM BBIOOPOK
UMIYJI6COB B MUHYTY B C3-07 (KOonMYecTBO MMITYJIbCOB HA METD).

Kog HazBanue napametpa Mwnanazon
U0-27 3HaveHIEC HACTPOWKHU CBS3H -100.00%-100.00%
OH oToOpaXkaeT JaHHbIE, 3aMUCaHHbIC ¢ MOMoIIbI0 aapeca ces3u 0x1000.
Kog HazBanue napametpa Mwnanazon
U0-28 JleiicTBuTenbHas oOpaTHAs CBA3b -3000,0 I'rx - 3000,0 I'x
-300,00 I'rg - 300,00 I'ny

On otobOpaxkaeT 4acTOTy BPAIICHHUS IBUTATENs], U3MEPEHHYIO TaTIMKOM.
e Ecmu b0-11 (pa3perienne koMaHbl YIPaBICHHUS YaCTOTOH) paBHO 1, IMama3oH 0ToOpakeHus
coctasiseT -3000,0 'y - 3000,0 I
e Ecmu b0-11 (pa3pemieHue KOMaHIbI YIIPaBICHUS YaCTOTOM) paBHO 2, THAIMa30H OTOOpaKEHUS
cocrasiseT -300,00 I'n - 300,00 I'n.
Kon Ha3zBanue napamerpa JnanazoH
U0-29 OO6patHas cBsI3b SHKOZCPA -3000,0 I'x - 3000,0 I'x
-300,00 I'rt - 300,00 I'g
OH oToOpaXkaeT YaCTOTy BpaIlleHHUs IBUTATENsl, H3MEPEHHYIO JaTIUKOM.
e Ecmu b0-11 (pa3perienne koMaHAbl YIpPaBICHHUs YaCTOTOH) paBHO 1, 1Mama3oH 0ToOpakeHus
cocrasiseT -3000,0 ' - 3000,0 I'n.
e Ecmu b0-11 (pa3pemieHue KOMaHIbI YIIPaBICHUS YaCTOTOM) paBHO 2, THAITa30H OTOOpaKEHUS
cocrasiseT -300,00 ' - 300,00 I'n.
Kon Ha3zBanue napamerpa JnanazoH
U0-30 OcnoBHas yactota X 0,00 I'ry - 300,00 I'g,
0,0 I'm - 3000,0 I'g

On otobOpaxkaeT HACTPOIKY BCIIOMOTaTeIbHON YacTOTHI X.
e Ecmu b0-11 (pa3pemieHue KOMaHIbI YIIPaBICHUS YaCTOTOM) paBHO 1, IMama3zoH 0TOOpaKeHUS
coctasiseT -3000,0 'y - 3000,0 I
e Ecmu b0-11 (pa3perienne KoMaHAbl YIPaBICHHUS YaCTOTOH) PaBHO 2, IMANa30H OTOOpaKeHUs
coctasiseT -300,00 I'r; - 300,00 I
Kog HazBanue napametpa Mwnanazon
U0-31 BcnomorarensHast yactora Y 0,00 I'r - 300,00 T'g
0,0 I'u - 3000,0 I'g

OH oToOpaXkaeT HACTPOHKY BCIIOMOTATEIHFHON YaCTOTHI Y.
e Ecmu b0-11 (pa3perenne KoMaHAbl YIPaBICHUs YaCTOTOH) paBHO 1, Inama3oH 0TOOpakeHus
cocrasiseT -3000,0 ' - 3000,0 I'n.
e Ecmu b0-11 (pa3pemieHue KOMaHIbI YIIPaBICHUS YaCTOTOM) paBHO 2, THAITa30H OTOOpaKEHUS
cocrasiseT -300,00 ' - 300,00 I'm.

Kog HazBanue napametpa Hwnanazon
U0-34 TemnepaTypa aBuraresis 0°C-200°C
OTtoOpaxkaeT TeMrnepaTypy JBUTATEINS, TOTYYSHHYIO ¢ moMoIikio Beibopku Al3. [logpoOHkie
CBEJICHHUS O TeMIIepaType ABUTaTels cM. bb-25.
Kog Hazpanue napametpa Hwnanazon
U0-35 IleneBoit MOMEHT -200.0%-200.0%
OTtoOpaxaeT 1eIeBoil MOMEHT.
Kog Hazpanue napametpa Mwnanazon
U0-37 Koadduument momuoctu -
OTtobOpaxkaeT KOA(hGHUIIMEHT MOLITHOCTH.
Kon HaszBanue napamerpa Jnana3zoH
U0-38 [Tozuims ABZ 0-65535

On oroOpaxkaeT cuet UMITyJIbcoB (a3el A u B ganHoro ABZ win UVW sHkomepa. OTo 3HaYeHUE B
4eThIpe pa3a OOJbINEe KOJMYECTBA HMMITYJIBCOB, KOTOpBIC 3amycKaeTcs 3HKozaep. Hampumep, ecimu
muctuieii- 4000, hakTrdecKkoe KOMHMYSCTBO UMITYJILCOB, KOTOPOE COBEpIaeT sHKoAep, paBHO 4000/4 =
1000.

3HaueHNe YBEITUYNBACTCS, KOTJa YHKOJIEp JBUTACTCS B MPSIMOM HAIPABICHUH M YMEHBIIIACTCS, KOTa
SHKOJEp JBUTaeTcs B oOpatHOoM HampasiieHud. JlocturayB 65535 orcuer 3Hauenus: HaunHaetcs ¢ 0.
[Tocne ymensmenus 3HaueHus 10 0, 0HO CHOBA HAUYMHAET CHIKATHCS ¢ 65535. BbI MOKETE TPOBEPHUTH,
MIPaBUJILHO JIX YCTAHOBJICH dHKOEP, mpocMmoTpeB UD-37.
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Kog Hazpanue napametpa Mwnanazon
U0-39 LeneBoe Hanpsbxenue pasnenenusd V / F 0 B - HOMUHaNBbHOE HAIPSKEHUE
JBUraTeIs!
U0-40 BrixogHoe Hanpsixenue paznenenus V / F 0 B - HOMUHaNBbHOE HaAIPsKEHUE
JBUraTeIs!

OHH OTOOpaXKalOT IEJIEBOE BBIXOJHOE HAIMPSHKEHWE W MPEJCTABISIIOT (PaKTUYECKOE BBIXOJHOE
HanpspbKkeHue B coctosHun pazaencHus V/F. bonee moapoOHyro nadopMmarmio o pasneneaun V/F cM. B
ONHCAaHUM rpynnsl d2.

Kog Hazpanue napametpa Hwnanazon
U0-41 Busyanpsblii guciel coctosiaus Bxoaa DI -

On BuzyansHO oToOpaxaeT cocrosiaue DI, hopmar oToOpaxkeHuns mokasaH Ha CIEIyIOMEM PHCYHKE.
AlI2 vDS5 vD3 vDl1 DI11 DI9 DI7 DI5 DI3 DIl

0 O I O T

ON - 3amKHyT

NENERERE

AI3 AlIl vD4 vD2 DII2 DI10 DI8 DI6 DI4 DI2
Huarpamma 5-34 @opmar otoOpakenust coctosguusi DI

Kog HazBanue napametpa Hwnanazon
U0-42 BusyanbHblii JUCIUIeH COCTOSHUSI BBIX01A -

On Bu3yanpHO oToOpaxaeT coctosaue DO, Gopmar oToOpaxkeHUs TIOKa3aH Ha CIEIYIOIEM PHCYHKE.
vO4 vO2 DO2 R2 DO3

I I I I | DO cratyc
ON - BKAOYEH
I | I I l OFF - BbikntoueH
vO5 vO3 vOl1 DO1 RI1
Huarpamma 5-35 ®@opmat otobpakeHus coctossaust DO

Kog HazBanue napametpa Hwnanazon
U0-43 BusyaneHblil nucmiei cocTosHus QyHKINN -
1

On moka3wiBaeT, aecTBUTEeNbHB U GyHKmuu DI 1-40. Ilanens ympaBieHHsS HMEET TATh /-
CETMEHTHBIX CBETOJHOJIOB, M KAXKIBIH 7-CETMEHTHBIN CBETOAHMOMA OTOOpa)kacT BHIOOp W3 BOCHMH
(yHKIUH. 7-CErMEHTHBIN CBETOUO]] OMPE/ICIICH Ha CICIYIOIIeM PUCYHKE.

1
s| . |
7 DI cratyc
— ON - geiicteyer
5 I I 3 OFF - He peiicteyer
e ¢ 8
4

Juarpamma 5-36 Onpenenenne 7-CEeTMEHTHOTO CBETOINOAA
7-CerMEHTHBIM CBETOMUOMHBIA nauciuied umeer ¢yHkuuu 1-8, 9-16, 17-24, 25-32 u 33-40
COOTBETCTBEHHO CIIpaBa HaJIEBO.

Kon HaszBanue napamerpa JnanazoH
U0-44 BusyasbpHbId AUCIUIEH COCTOSIHUS QYHKITUHU 2 -
Ou nokasbiBaeT, AeicTBUTeNbHBI M QpyHKIMH DI 41 - 59. ®opmat otobpaxenus moxox Ha U0-42.
7-CerMeHTHBIE CBETOMUOJBI OTOOpaxaroT QyHkuuu 41-48, 49-56 u 57-59 COOTBETCTBEHHO cIipaBa
HaJIeBO.

Kog Ha3Banue napamerpa Hwnanazon
U0-46 Cuerunk a3 Z -
On oroOpasaeT ¢a3y Z-cueryrka ganHoro ABZ winn UVW sHkomepa. 3HaUCHHE YBEINYUBACTCS HIIH
yMEHbIIaeTcs Ha 1 KaKpId pa3, KOTJa SHKOAEp NOBOpaYMBaeT KPYT BIEPE MU HA3a].

Kon HaszBanue napamerpa Jnana3zoH
uo0-47 Tekytas ycraHoBiaeHHas yactota (%) -100.00%-100.00%
U0-48 Tekymas padodas gactora (%) -100.00%-100.00%

OtoOpakaeT TEKYIIyI0 4YacTOTy HacTpoiiku u pabouyro yactory. 100.00% coOTBETCTBYET
MaKCHUMaJIbHOM yacToTte nmpeodpazoBatens 4acToTsl (b0-13).
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Kog HasBanue napamerpa Mwnanazon
U0-49 Pabouee cocTosiHME MpeoOpa3oBaTeisi 4aCTOThHI 0-65535
JlanHBIA mapaMeTp OTOOpa’kaeT TEKyIee COCTOSHHE MpeoOpazoBareliss 4acTOThl. DopMaTr JaHHBIX
NPUBEACH B cIenyonei Tadnuie:

but 0 0: ocranoBka
bur 1 1: 3anyck dopsapaepa
2: oOpaTHBIN X0
but 2 0: mocTosiHHAsA CKOPOCTH
bur 3 1: yckopenue
U0-49 2: 3aMeJIeHUE
0: HopMaNTbHOE HANIPSHKEHUE
bur 4 ITMHBI TIOCTOSTHHOTO TOKa
1: Huzkoe HampsixKeHUe IHHbL
MOCTOSIHHOT'O TOKa
Kog HasBanue napamerpa Mwnanazon
U0-50 OtnpasineHHOE 3HaUeHUE Yepe3 HHTepeiic -100.00%-100.00%
U0-51 [Tony4yeHHOe 3HaUEHHE Yepe3 HHTepdeiic -100.00%-100.00%

On otoOpakaeT gaHHBIC B peskuMe TodeuHol cBsi3n. UO-50 - 3To maHHbIC, OTIPABICHHEBIE BEAYIITUM, a
UO-51 - nanHBIC, MTOTYYCHHBIC BEIOMBIM.

5.23 I'pynna AQ: CucteMHble HapaMeTpbl

Kon Ha3zBanue napamerpa Jlnana3oH HacTpONKHU ITo yMon4aHuto

A0-0 ITonp30BaTENBCKUN TAPOITH 0-65535 -

Ecnu on ycranoBiieH Ha 11000€ HEHyJIEBOE YMCI0, QYHKIMS 3aIUThHI apojieM BKiIroueHa. [Tocne Toro,

KaK I1apoJib ObLI YCTaHOBJICH U BCTYIIWII B CUILY, BBl JJOJKHBI BBECTH IIPABUIIbHBIN 1apOJIb, YTOOBI BOMTH

B MeHI0. Eciiu BBEeJICHHBIH Taposib HEBEPEH, BbI HE MOYKETE IIPOCMATPUBATh UJIM U3MEHATH [1apaMETPHI.

Ecmn nns AO-00 ycranosneHo 3HadyeHne 00000, paHee yCTaHOBIEHHBIN Mapoib AJSA MOJNB30BATENS

ynansercs, a GyHKIHUS 3a[IUThI TApOJIeM OTKIIFOYAeTCS.

Hcnonp3yerca mist Toro, 4roObl OINpPENeNUTh, MOKHO JIM M3MEHSTh IlapaMeTpbl BO H30ekaHHE

HeKoppekTHOH paboThl. Ecnu oH HacTpoeH Ha 0, Bce mapaMeTpsl MOTYT OBITh M3MEHEHB. Ecnu oH
CTaHOBJICH Ha 1, Bce mapaMeTphl MOXKHO TOJIBKO MPOCMATPUBATD.

Kog Ha3Banue napamerpa Jnana3oH HacTpOMKHU [To ymMomyanmio
A0-01 Mopens Mogens npeodpa3oBaTens YaCTOTHI B 3aBucumoctn
OT MOJETH
A0-02 Bepcus 110 Bepcus nporpammuoro obecnedeHus miatel | B 3aBuCHMOCTH
yIpaBJICHUsI OT MOJEIH
A0-06 BrI6op craryca 0: He otoGpakaercs 01
I1apaMeTPOB 1: Orobpaxaercs
A0-07 | CsoiictBo u3MeHenus |0: M3mensercs 0
apaMeTpoB 1: He nu3mensercs

Hcnonp3yeTcs, 9T00BI yCTAHOBUTD, MOTYT JIH TTAPaMETPhI OBITh MOAU(PHUITIPYEMBIMHE, YTOOBI H30€KaTh
HenpaBwiIbHOU paboThl. Eciin o ycraHoBiieH B 0, Bce mapaMeTpsl MOTYT OBITh M3MEHEHBI. Ecnu oH
CTaHOBJICH B 1, Bce mapaMeTphl MOXKHO TOJIBKO TPOCMOTPETb.

Kog Ha3Banue napamerpa Jnana3oH HacTpOMKHU [To ymomyanmio
A0-09 BoccranoButs 0: OtcyTcTBHE KOMaHT 0
HaCTPOUKH TI0 1: BoccTaHOBUTH HACTPOUKH MO YMOJTYAHUIO,
YMOJIMaHHUIO KpoMe ImapaMeTpoB ABUTATEII U
HaKOMJICHHBIC TaHHBIE.
4: OuuCTUTD 3aUCH

0: ®yHKIMA OTCYTCTBYET

1: BoccTaHOBUTH HACTPOHKH MO YMOJTYAHHIO, KPOMe MapaMeTPoB JIBUTaTeIs

Ecmu  mns A0-09  ycranoBneHo 3HaueHwe 1, OOJNBIIMHCTBO  (YHKUMOHAIBHBIX  KOAOB
BOCCTAHABIIUBAIOTCS B KAuyeCTBE 3HAYCHUH MO0 YMOJYAaHHUIO, KPOME TapaMeTpOB JIBHTATEIls,
paspemenus gactoTsl (b0-11), 3ammcelt 0o HEMCIpPaBHOCTSX, BpeMeHH HapaboTku (b9-09), BpeMeHnu
BrutoueHus nutanus (b9 -08) u norpednennoit snepruu (b9-10).

4: O4HuCTUTH 3aNHCH

Ecmm ms mapamerpa A0-09 ycranosneno 3uadeHne 4, OyayT cOpOIISHBI 3aliCH O HEUCIIPABHOCTSIX,
BpeMeHHU BKirodeHus utanus (b9-08), Bpems mapadotku (b9-09) u morpediienne suepruu (b9-10).
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Onmwst:
Kon HaszBanue napamerpa Jlnana3oH HacTpONKHU ITo yMon4aHuto
AO0-11 Komnuposanue 1: 3arpy3ka napaMeTpoB yCTpoOicTBa Ha --

rnapamMeTpoB a”Helab

2: 3arpy3ka napaMeTpoB C TaHEIU
1: 3arpy3ka napaMeTpoB ycTpoiicTBa Ha NaHe/Ib

2: BeIrpy3ka napamMeTpoB ¢ IaHeIu

[Ipumeuanwue: nocne 3aBepuieHUs onepanuu 1 - 2 mapamMeTp aBTOMaTHYECKH BOCCTAHABJIMBAETCS B
HOJIb

5.24 I'pynna A2: [TapameTpbl ONTUMU3AIMA YIIPABICHUS 2

A2-00 IIpenen Toka | ITo ymoJ4. | 150%

JAuana3on | 50%-200%
Br16op orpannyeHmst | | 1

A2-01 JAuana3on | 0-1

A2-02 Ycunenne orpaHUYeHUs | ITo ymoJ4. | 20
JAuana3on | 0-100

A2-03 KoadhpunmeHnT komneHcanuu yMHOKEHHSI Ipeiesia TOKa | ITo ymoJ4. | 50%
JAuana3on | 50%-200%

Ha BBICOKHX 4acTOTaX TOK MMEET HU3KKE 3HAUCHUS. Y BEJTMUCHUE CKOPOCTH elie OOJIbINe CIIOCOOCTBYET
MaJICHUIO TOKA B CTABHEHUU CO 3HAYCHUSIMU, JEHCTBYIOUIUMU B MIpeiesiax HOMUHAIBHON 4acTOThI. J{7st
YIIyYIIEHUs] XapaKTepUCTHK MOTOopa Bbl MOXeTe CHU3WTh OTpaHWYCHHE TOKa [Tl YacTOT BBIIIE
HOMHHAJIbHBIX.

OyHKIMY OTPAaHUYCHUS TOKA Ha BHICOKUX YACTOTaX MO3BOJSET YIYUIIUTh XapaKTCPUCTUKH JUISI TAKUX
MPUMEHEHUH, Kak NeHTpU(YTH, TJIe T0JIe CYIIIECTBEHHO OCTAOISIETCS U €CTh OOIbINast HHEPIIUS.

[pesnen HanpsDKEHUS Mo 7608
A2-04 YMOJIY.
Jlmanazon | 200.0B-2000.0B
Bri6bop mpesena HampsKEHUS! Mo !
A2-05 YMOJIY.
Jnanason | 0-1
VYcuneHre 4acToThI IS TIpeieia HAPSHKCHUS Mo 30
A2-06 yMoJ14
JAuana3on | 0-100
VYcusieHue HapsHKSHUs! [T TIpejielia HapsDKeHUsT Mo 30
A2-07 YMOJIY.
JAuana3on | 0-100
[Mopor yBesn4eHHs YaCTOThI [JIsl OTPAHHUUYCHUST HANPSKECHHS Mo ST
A2-08 YMOJIY.
JAuana3on | OI'n-50I'n

Veenmuuenue A2-06 yiydmiaeT 3GpGeKT yrpaBlieHHs HAPsHKEHHUEM Ha IIMHE, HO BBIXOJIHAS 9acTOTa
MOXKeT Kosiebarbes. [lpu cyrecTBeHHBIX (uIyKTyanusx 4acToTel A2-06 cieyeT YMEHBIIHTb.
[Mpumeuanue:[Ipu UCONB30BaHUU TOPMO3HOTO PE3UUTOPA WIIH TOPMO3HOTO MOJTYJIsl, YCTAHOBUTE
A2-05 B 0, TOCKOJBKY eciti apaMeTp He paBeH "0", MOTYT BOBHHKHYTH IPOOJIEMBI ¢ BpEeMEHEM
TOPMOKCHUSI.

Mo 0.5¢
BpeMeHHasi KOHCTaHTa KOMIIEHCALUH CKOJIbKEHUS
A2-09 YMOJIY.

JAuana3on | 0.1¢-10.0¢c

Ecmu A2-09 nmeer Hu3KHe 3HaUCHHS, YMEHBIIAETCA BPeMsI OTKJIMKA, HO MOJKET BOSHUKHYTh
nepeHanpsbKeHne, 0COOCHHO TPU OOJIBIION HHEPITMH HATPY3KH.

A2-10 ABTOYCHJICHUE YaCTOThI | ITo ymo.u. |0
Jnanason |0-1
A2-11 Tox MUHMMAaJILHOTO MOMEHTA PUBOJAA | ITo ymo.u. |50%
Jlnanazon  |10%-100%
A2-12 Tox MakCUMaJIbHOTO MOMEHTA pPeKynepaiyu | Ilo ymou1u. |20%
Jnanazon  |10%-100%
Koappuunent KP aBTOyBeIMueHHs] 4aCTOTHI | Ilo ymou1u. |50
A2-13
JAuana3on |0-100
Koap¢puuuenr KI aBroyBennyeHuns 4acToTsl | Ilo ymou1u. |50
A2-14
JAuana3on |0-100
A2-15  |YcuieHue KOMICHCAIIMH MOMEHTA | ITo ymo.u. |100
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JAuana3on |80-150

KoathdunmentKP oTciexnBaHus CKOPOCTH B 3aKPBITOM KOHTYPE | ITo ymoJu. |500
A2-16
JAuana3on |O-1000
A2-17 KoadhdunmentKI oTcnexuBaHUs CKOPOCTH B 3aKPBITOM KOHTYpe | ITo ymoJu. |800

JAuana3on |O-1000

A2-18 Ipenen Toka npu padboTe B 3aKPHITOM KOHTYpE Mozen

ITo ymouru. [3aBHCHT OT

JAuana3on |30%-200%

MaxkcuMabHbIH TOK B pEXKMME OTCICKUBAHUS CKOPOCTHU 3af1aeTcs napamerpoM A2-18. Dddekt
OTCJIKUBAHHUS CKOPOCTH BpAIICHUS OyJeT yXYIAaThCsl, €CIIH 3HAYCHUE CIUIIKOM MAaJIo.

HwkHuit ipeaes Toka B pesKMME OTCIIEKHUBAHUS B 3aKPBITOM KOHTYPE Mo 30%
A2-19 el P P P YMOJIY.
Jlnanazon | 10%-100%
Ilo 1.1s
A2-20 BpeMst yBeTMUeHNsI HANPSKEHUS B PEKMUME OTCIIEKMBAHUSA CKOPOCTH yMoH.
Juanason | 0.5-3.0c
Bpems pasmMarHMunMBaHus Mo 1.0s
A2-21 P P YMOJIY.

JAuana3on | 0.00c-5.00c

Bpems pasmarHu4nBaHus — MUHUMABHBIN HHTEPBAI MEX/Ty OCTAHOBOM H 3aITyCKOM. DTOT IMapameTp
JNEHUCTBYET TOJBKO €CIU Pa3pelieHO OTCIEKUBAHUEM CKOPOCTH. IIpu CIHIIKOM HU3KOM 3HAYEHUU

BO3MOYHBI OIIMOKHY O TIEPEHATIPSIKEHHIO.

Hanpspkenne TopMoXxeHHs Mo 7608
A2-22 P p YMOJTY.

Jlnanazon | 650B-800B

Hanpspkenue, npu KOTOPOM aKTUBUPYETCS PYHKIHS MPUHYJUTEITHHOTO TOPMOKEHHS
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6. OMC (a5eKTpOMarHuTHasE COBMECTHUMOCTD )

6.1 Onpenenenne

ONEeKTPOMArHUTHAsE COBMECTUMOCTh - ATO CIIOCOOHOCTH JJIEKTPOOOOPYIOBaHUSA paboTaTh B Cpele
ANIEKTPOMATHUTHEIX TTIOMEX W CTAOUIHHO BBIIMTOJHATH CBOKO (PYHKIIHIO O€3 TTOMEX B AJIEKTPOMATrHUTHOM
cpene.

6.2 Onucanue crangapra IMC

B cootBercTBUEM ¢ TpeOoBaHMsMK HamuoHaibHOro crazapra GB / T12668.3 mpeobpasoBaTtens
JIOJDKEH COOTBETCTBOBAThH TPEOOBAHUAM 3JICKTPOMArHUTHBIX U @aHTH AJICKTPOMATHUTHBIX TTOMEX.
Cy1iecTByIOIIHE MTPOYKTHI HAIIEH KOMITAHUY TIPUMEHSIOT HOBEHIITHI MeXAyHapoaHbIi crannapt IEC
/ EN61800-3: 2004 (peryaupyeMble CUCTEMBI 3JICKTPOIPUBOA C PETYIUPYEMON CKOPOCTBIO, YacTh 3:
TpeOOBaHUSA K JJIEKTPOMATHUTHOW COBMECTUMOCTH W CIICIUAIBHBIE METOJbI WCIBITAHUN), YTO
SKBUBAJICHTHO HarpoHaasHOMY cTanmapTy GB / T12668.3. IEC / EN61800-3 orieHuBaeT HHBEPTOP C
TOYKH 3pPEHHS JJIEKTPOMAarHUTHBIX TIOMEX W aHTH DJJEKTPOHHBIX TOMEX. OJEKTPOMarHWTHOE
BO3CHCTBHE B OCHOBHOM TECTUPYIOT paJdallMOHHBIE IIOMEXH, MOMEXH Ha MPOBOJMUMOCTD U
uHTep(QEepPeHIIMA TapMOHMYECKMX KoJIeOaHWii Ha WHBEpTOpe (TpedyeTcs M KOPPEKTHOTO
WCTIONB30BaHMs). AHTUMAarHUTHBIE TIOMEXH B OCHOBHOM TMPOBEPAIOT OTTOPXKEHHE MPOBOIUMOCTH,
M3ITydeHUEe HMHTEP(PEPEHIIMOHHBIX TOMEX, IMOJABJICHUE IMOMEX OT MePCeHANpPsHKEHUH, OBICTpoe M
HU3MEHSIEMOE TOJABICHUE IIOMEX TMOCIEeI0BATEIbHOCTH MYJILCOB, MOAABICHHEM IIOMEX OT
ANEKTPOCTATHYECKOTO Pa3psia U IMOIaBICHUEM IIOMEX B HU3KOYACTOTHBIX KOHIIEBBIX HHTEP(EpeHITHIX
(KOHKpETHBIE TECTOBBIE 3JIEMEeHTH, B ToM uucie: 1. TecT Ha OTKIIOHEHHWE MOMEX OT BXOJHOTO
HamnpsDKEHUST TPOBHCACT, TMpephiBacTcs W wu3MeHsercs; 2. VcnblTaHMe Ha HWHTEPPEPESHITUIO
HHTEpPEPEHIIMOHHOTO Tpeodpa3oBanus (asbl; TecT U3MEHEHHsT YaCTOThl BXOJHOTO curHana 5. Tecr
Ha pa3bayaHc BXOJHOTO HampspkeHws, 6. TecT QmyKkTyamnuii BXOAHOTO HAMIPSKEHUS).

HcnpiTanust JOHKHBI POBOJAUTHCS CTPOTO B COOTBETCTBUU C BhINIeyKa3aHHBIMU TpeboBanusmu [EC /
EN61800-3, a mpoaykuusi Hamied KOMIIAHUU YCTAaHABIMBACTCS U UCIOJB3YETCS B COOTBETCTBUU C
pazzenom 7.3 U IMeeT XOPOIIyIO 3JIEKTPOMArHUTHYI0 COBMECTHMOCTD B OOIIETIPOMBIIIITICHHOH cpefie.
6.3 PykoBoactBo mo OMC

6.3.1 D¢ pexT rapMoHUKH

Bonee BpicOkme rapMOHHMKH NMUTaHHUS MOTYT HMOBpeInTh MHBEpTOp. TakmMm o0pa3oM, B HEKOTOPHIX
MeCTax, TJ€ KauecTBO CETH JOBOJILHO HEBEIUKO, PEKOMEHAYETCS YCTAaHOBHTH BXOJHOW PEaKTOp
MEPEMEHHOTO TOKA.

6.3.2 D1eKTpPOMArHUTHbIE IOMEXH M MepbI MPEeI0CTOPOKHOCTH NMPHU YCTAHOBKE

CymiecTByeT JaBa BHJA DJJICKTPOMATHUTHBIX TIIOMEX, OJWH W3 KOTOPBIX SIBIIACTCS IOMEXOM
3JIEKTPOMAarHUTHOTO IIyMa B OKpY’Karolled cpene Ha mpeoOpaszoBarene, a APYro - MOMEXOn
npeoOpasoBateis Ha OKPYKaroIIeM 000pyI0BaHHUH.

Mepsl IPeAOCTOPOKHOCTH MPH YCTAHOBKE:

1) IIpoBoaa 3a3emMiieHHs YaCTOTHOTO MpeoOpa3oBaTeNsl U APYTHX JEKTPUUECKUX YCTPOHCTB JOKHBI
OBITH XOPOIIIO 33a3¢MJICHEI;

2) Kabenu mmranws W BBIXOJHBIC CHJIOBBIC Kabenw mpeoOpaszoBareis W Kabemn ciaboro Toka
(Hampumep, TMHUU YIPABICHUSI) HE JIOJDKHBI PAcIoiaraThCs MapaieibHO, TPEAIOYTHTEIHHEE BCETO
BEPTHKAIBHOE PACTIONOKCHHUE.

3) PexomenmyeTcsi, 4TOOBI Ha BBIXOJHBIX CHJIOBBIX KaOesaXx MpeoOpa3oBaTeNsl HCIOIb30BaINCh
SKpaHHpYOIKe Kabelu WIN 3KpaHuPOBaHHBIE KaOelu U3 CTadl W YTOOBI 3aIIUTHBIA CION HaJIe)KHO
3a3eMIISIICSL.

[IpoBoxnbie kabenw 000pyHOBaHUS, WCIBITHIBAIOIIETO TIOMEXH, PEKOMEHAYETCS WCIOIb30BaTh C
SKPAaHUPOBAHHOM BUTOM Mapoil, a 3alllUTHBIN CJI0M HaAEKHO 3a3EMJICH.

4) Ecnu nymna kabenst apurarens npesbimaeT 100 MeTpoB, eMy HEOOXOAMMO YCTAHOBHUTDH BBIXOIHON
(UNBTP WK peaKTop.

6.3.3 Cioco0 o0palieHusi ¢ moMexaMH OKPY:Kaloliero 000py10oBaHus B mpeodpazoBaresie
DJeKTpOMarHuTHeIE TIOMEXM B IpeoOpa3oBaTelic BO3HUKAIOT H3-32 TOrO, 4YTO PSAAOM C HHUM
YCTaHOBJICHO MHOXKECTBO peJjie, KOHTAaKTOPOB U 3JIEKTPOMAarHUTHBIN TopMo3. Korna npeoOpazoBarens
MOJTy4aeT OMIMOKY, BRI3BAHHYIO IIOMEXaMHU, MOTYT ObITh MIPUHATHI CIEIYIOIINE MEPHI:

1) YcranoBuTte orpaHuYMTENb IEPEHATIPSKEHNS HA YCTPONCTBA, T€HEPUPYIOIIIUE TIOMEXU;

2) YcraHoBuTe (UIbTp HA BXOJHOM KOHIIE HHBepTOpa. OOpaTtutech K pazzaeny 7.3.6 32 KOHKpETHBIMU
OTIEPAIHSIMH.

3) IIpoBoaHBIC KabETH YIIPABISIONIET0 CUTHAIEHOTO Kabes mpeo0pa3oBaTelsl U JIMHIHN 00HAPY KCHIS
WCTIONB3YIOT 3KPAaHUPOBAHHBIN Ka0eIh, 3aIIUTHBIN CIION JOKEH OBITh HAJCKHO 3a3EMIICH.

6.3.4 MeTtoa 00padoTKu mMoMex Mpeodpa3oBaTeIsi YaCTOTHI HA OKPY:KAK0IEeM 000py10BaHUM

OTH TOMEXH BKIIFOYAIOT B Ce0s1 IBa THTIA: TIEPBBIN - 3TO HHTEPGEPESHITHS H3ITyUIeHHUS MpeodpazoBaTers,
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a BTOPOW - MOMEXH OT MPOBOJUMOCTH TpeoOpa3oBareis. DTH JBa TUIA TOMEX MPUBOASIT K TOMY, Y4TO
OKpYy’Karolee 3JEeKTPo00OpyIOBAaHUE MPETEPIICBACT JICKTPOMArHUTHYIO WU DJICKTPOCTATHYECKYIO
HHAYKIM0. TakuM o0pa3omM, OKpyKaroiee 000opyaoBaHHE CO3MaeT OomuOKy. s pa3HbIX TOMEX €Tro
MOXHO 00paboTaTh, 0OPATHUBIIUCH K CICAYIONAM METOIAM:

1) Jlns u3MepuTeIbHBIX CUCTINKOB, MPHUEMHUKOB U JTATYNKOB UX CUTHAIBI OOBIYHO ciia0bl. Eciin oHM
pasMeleHbl oM ¢ Ipeodpa3oBaTeeM WM BMECTE C HUM B OJTHOM HIKady yrnpaBIeHUs, OHU JIETKO
MpeTeprieBaloT MHTEpQEpeHII0 W, TakuM o0pa3oM, TEHEepUpYyIT ommOKu. Pexomenmyercs
CTPABJIATHCS C TIOMOIIBIO CIIEAYIOIINX CIIOCOOOB:

[TomecTuTe B MecTa, pacIoOKEHHBIC AJIEKO OT UCTOYHHMKA TIOMEX; HE pacIojiaraiiTe CUTHaIbHBIC
kabenmn u kabenw MHUTaHUS TMapayielbHO M HHUKOTAA HE CBA3BIBalTE MX BMecTe; 00a CHUTHaJIbHBIC
kabenu, Tak W CHIOBBIC KaOeTu HCIOJB3YIOT SKPaHHPOBAHHBIC KaOENH M XOPOIIO 3a3eMIISIOTCS;
YCTaHOBUTE (PEPPUTOBOEC MArHUTHOE KOJBIO (¢ momaBistomieit yactotor ot 30 mo 1000 MI'm) Ha
BBIXOJTHOHM CTOpPOHE Mpeobpa3zoBaTeis U MPOBEIUTE OT 2 A0 3 IUKJIOB; YCTAHOBUTE BEIXOTHOW (QMIIBTP
EMC B Goiee TsmKEIBIC YCIIOBHAL.

2) Korna o6opymoBaHue MMoTydaeT IIOMEXH, a MPEoOPa30BaTeNb UCIOIb3YET OJUH U TOT K€ UCTOYHHK
MUTAHMSI, 3TO MOXKET BBI3BATh MHTECPPEPCHIIUIO MMPOBOJAMMOCTH. ECiM BhIlIeyKa3aHHBIE METOIbBI HE
MOTYT YCTPAaHUTh NOMEXH, HYXHO yCTaHOBUTH (GuiabTp OMC MeXAy WHBEPTOPOM M HCTOYHHKOM
nuTaHus (cM. pasaen 7.3.6 171 onepanuy NpoTOTUIIHPOBAHNA);

3) Oxkpyxaroriee 000pyIOBaHHE 3a3EMIICHO OTIIEIBHO, YTO TIO3BOJISET NU30€kKaTh MOMEX, BRI3BAHHBIX
YTEUKOH TOKa MPOBOIHNKA MHBEPTOPA P MCIIOIB30BaHNH OOIIETO PeKUMa 3a3€MIICHUSI.

6.3.5 Tok yTeuku u oOpaiieHne ¢ HUM

[Ipu uconp30BaHUM MPEOOPA30BATEIIST BO3MOXKHEI JBE ()OPMBI TOKA yTeuku. OTHA U3 HUX - TOK YTECUYKH
Ha 3eMJTIO, a IPYyTas - TOK YTeUKH MEeXy KaOesiMu.

1) ®akTopsl, BIMSIONIME HA TOK YTEUKH HAa 3€MJIIO U PEIICHUS:

Mesx 1ty TpOBOTHUKAMU U 3eMIICH pacrpesiesicHa eMKOCTh. UeM OoJbIIe pacipeieieHHas eMKOCTh, TEM
OoJbine OyneT TOK yTeuku. PacripeiesieHHas eMKOCTh MOKET OBITh YMEHBIIICHA 32 cUeT A (EKTUBHOTO
YMEHBIIIEHHUS PACCTOSHUS MEXIy MTpeoOpazoBaTesieM U IBATaTeNieM. UeM BEIIIe HecyIias 9acToTa, TeEM
0oJbIe OyeT TOK yTeukd. TOK yTeUKH MOXKHO YMEHBIIUTD, YMEHBIIINB HECYITYIO YaCTOTY.

OpHako, YMECHBIIIEHUE HECYIICH YacTOTHI MOXKET MPHUBECTU K JIOTIOJIHUTEIBHOMY IIyMY JIBUTATEIS.
OO6parnuTe BHUMaHHE Ha TO, YTO JAOIIOJIHATEILHAS YCTAHOBKA PEakTopa TakxkKe sBisieTcs 3 PeKTHBHBIM
METOJIOM IS yIaJICHNS TOKA YTEUKH.

Tok yTeuKkr MOXKET YBEIUIUTHCS TOCHIE T00aBIeHYsI TOKA 1iend. [103ToMy, Kor/1a MOIITHOCTh JIBUTATES
BBICOKA, COOTBETCTBYIOIIMIA TOK YTEUKH TAKXKe OyIET BHICOKUM.

2) @axkTOpBI CO3IAHUSA TOKA YTEUKN MEXKIY KaOelssMU 1 pelieHune:

Mexny BBIXOIHBIMU KabemsiMu mpeoOpa3oBaTeNsi €CTh pachpesesieHHas eMKOCcThb. Ecim  Tok,
MPOXOJAIIUNA TIO JIMHUSAM, MMeeT OoJiee BBICOKYHO TapMOHHKY, 3TO MOXET BBI3BaTh PE30HAHC U,
CJIeIOBAaTEIHHO, IPUBECTH K yTeuke ToKa. ECiM HMCmomb3yeTcs TEIIoBOe peie, OHO MOYKET BBI3BATh
OIIIHOKY.

Pemenne cocTouT B TOM, 4TOOBI YMEHBIIIUTH HECYIYIO YACTOTY MM YCTAHOBUTH BBIXOIHOU peakTop.
PexomenmyeTcsi, 9TOOBI TEIIOBOE pelie He OBUIO YCTAHOBJICHO IEepel ABUraTeNIeM IPH UCIIOIb30BaHUHT
mpeoOpaszoBaTeNis ¥ BMECTO ATOTO HCIONB30Bajach (DYHKIUS 3aIIUTBl OT TEPETPY3KH IO TOKY
peoOpa3oBaTes.

6.3.6 Mepbl MperoCTOPOKHOCTH NMPH YCTAaHOBKE BXOAHOTo GpuiabTpa IMC Ha BXOTHOM KOHIlE
HCTOYHUKA MUTAHUSA

1) I1pu ucnons3oBaHUM TPeOOPA30BATENSI CTPOTO COOIIOANTe €r0 HOMUHAIBHBIC 3HaUeHUs. Tak Kak
(UIBTP OTHOCHTCSA K BJICKTPUYECKHM MpHOOpaM Kareropuu I, Merammuyeckuii KOpmyc (GUiIbTpa
JIOJDKEH OBITH OOJIBIIMM, & METAIUTHYECKOE OCHOBAHKE YCTAHOBOYHOTO MIKada JOIKHO OBITh XOPOIIO
3a3eMJIEHO M HMMETh XOPOIIYI0 HEMPEPBIBHOCTh MPOBOAUMOCTH. B TIpOTHBHOM ciy4ae, MOXET
BO3HUKHYTHh OMACHOCTh MOPAKCHUS JIEKTPHUSCKUM TOKOM, U BiusHHe DMC MO)eT OBITh BechMa
3HAYUTEIHHBIM.

2) ITocpenactrom Tecta DMC yCTaHOBIICHO, UTO 3eMIIs (PUITBTPA AOIDKHA OBITh coeauHeHa ¢ PE-koHIoM
WHBEPTOpPA Ha TOM XK€ OTKPHITOM 3a3eMjeHuH. B mporuBHOM ciydae, Biusarne IMC MOXKET CHIIBHO
MOCTPaaTh.

3) ®unbTp AOKEH OBITh YCTAaHOBJIEH B MecTe, OJU3KOM K BXOJHOMY KOHITY MCTOYHHKA MUTAHHS
HACKOJIEKO 3TO BO3MOXHO.
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7. lnarnoctrka HeucIpaBHOCTEH

7. JInarHoCcTyKa U YCTPAaHEHUE HEUCIIPABHOCTEMN

7.1 CurnaJj TpeBOoru 1 KOHTPMepbl
IIpeobpazosatens SLY umeer 35 THUHOB mpeaynpexaaronied uHpopMmanyu U QyHKIUN 3amuTel. B
cllydyae aHOMAJILHOW HEUCNPABHOCTH OyJeT aKkTUBHpoBaHa (YHKIMS 3aIlWTHI, Npeobpa3oBaTeib
MOJACT CHIHaJ OCTaHOBa, CpaboTaeT KOHTAaKT pelie W Ha MaHeNu IHucIules npeoOpa3oBaTens
otoOpa3utcs Ko HeucnpaBHOCTH. [Ipexkie yeM 0OpaTuThCs B CEpBUCHBIH OTAEM, MOIB30BATENb MOKET
BBITIOJTHUTH CAMOIIPOBEPKY B COOTBETCTBUH C YKa3aHHMSIMHU 3TOH TJIaBbl, TPOAHATN3NPOBATH MPUIUHY
HEHCIIPABHOCTH M HAaWTH pelieHue. Ecian HencnpaBHOCTh BhI3BaHA MPUYUHAMH, KOTOPBIE OMUCAHBI B
KOJIOHKE, 0003Ha4eHHOH MyHKTUPOM, 00paTUTECh K OQHUIMATBHOMY MPEICTABUTEIIO WIH CBSDKUTECH
HampsMyIo ¢ Hamieil komnanueid. Cpeau 35 TUIOB npeaynpexaaromei napopmaiyu Err22 spiasercs
anmapaTHBIM CHUTHAJIOM TEpeHANpPsHKEHUS WIH CBEPXTOKa. B OONBIIMHCTBE CiTy4aeB HEHCIIPABHOCTH
annapaTHOrO NepeHaNpsKEHNs BbI3bIBAECT aBapUHbIN curdan Err22.

Hazpanue BriBoax | Bo3aMokHbIE IPUYHHBI Pemenus
OINOKHU Ha
JKpaH
3ammura Err01 1: BerxogHas 1iens 3a3eMiieHa 1: YcTpaHuTh BHENTHHE
WHBEPTOPHOTO WJIM 3aKOpOYEHa. HEUCTIPAaBHOCTH.
Onoka 2: MotopHsblil kKabens nBuratens | 2: YCTaHOBHUTBH PEaKTOp WK
CJIMIITKOM JITHHHBIH. BBIXO/THOH (pHITBTD.
3: Ileperpes IGBT. 3: IIpoBepHUTH BO3TYIITHEII
4: BHyTpeHHHE COETUHEHUS (GUIBTp M OXJIaXKAAIOIINN
0CIIa0JICHBI. BEHTHJIATOP.
5: OcHoBHas nmaHenb ynpasineaus | 4: [IpaBriIbHO TIOIKITIOYNTE BCE
HEHCIIpaBHa. Kabemm.
6: HencnpaBHa 1utata npuBosa. 5: OOpaTuThCs 32 TEXHHUYECKOI
7: IGBT unBepTOpa HEUCIPABEH. | MOMIEPIKKOM
6: OOpaTUTHCS 32 TEXHUICCKOM
MOAJICPIKKOM
7:00paTUThHCS 32 TEXHUIECKON
MOJAEPIKKOM
IIpeBbiienune Err02 1: BeixomHas 1ienb 3a3eMJicHa 1: YcTpaHuTh BHEITHUE
TOKa BO BpeMs WJIU 32KOPOYCHA. HEHCIIPAaBHOCTH.
YCKOpPEHHUS 2: He BBITTOTHSIETCS 2: BEIIOTHUTE aBTOHACTPOHKY
ABTOHACTpPOIKA JIBUTATEIIS. JIBUTATEIISI.
3: Bpemsi yCKOpEHUS! CIUILKOM 3: YBenuuuTh BpeMsi pa3roHa.
KOPOTKOE. 4: OTperymmpoBaTh pyIHOE
4: PygHoe TIOBBIIIIEHNE YBEIMYEHHE KPYTAIIEr0O MOMEHTa
KpYyTALIEr0 MOMEHTA UJIU HE unu kpusyo V / F.
roaxoauT kpuBas V / F. 5: OTperymupoBaTh HaNpsHKEHNE
5: HampspkeHne CIUIIKOM JI0 HOPMaJBHOTO IHAINa30Ha.
HU3KOE. 6: BriOpaTs nepe3amnyck CKOpOCTH
6: Onepanus 3amycka BpaIllCHUS WK 3aITyCTUTh
BEITIONHSETCSA Ha BPAIAIOMIEMCs] | IBUTATEIhb TIOCIE €r0 OCTAaHOBKH.
JIBUTATEJIC. 7: Y nanuth 100aBIESHHYIO
7: Ilpu yckopeHuu 100aBiseTcsl | Harpy3Ky.
BHE3aITHas Harpys3Ka. 8: BeiOpaTh nmpeobpazoBarein
8: Mopenb 9acTOTHOTO 4acTOTHI ¢ 00Jiee BRICOKUM
Mpeo0pa3oBaTelisi UMEET KJIaCCOM MOIIHOCTH.
CJIMILIKOM MAJIbIM KJacc
MOIIIHOCTH.
IIpeBbienue Err03 1: BeixomHas 1ienb 3a3eMJicHa 1: YcTpaHuTh BHELTHUE
TOKa TpH WJIM 3aKOpOYEHa. HEUCTIPABHOCTH.
3aMeJIJIEHUN 2: He BBITTOTHSIETCS 2: BEIIOJTHUTE aBTOHACTPOHKY
ABTOHACTpPOIKA JIBUTATEIIS. JIBUTATEIISL.
3: Bpewms 3aMe/ieHus CIUIIKOM | 3: YBEIUYUTH BpeMst
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KOPOTKOE.

4: HanpskeHre CIUIIKOM
HU3KOE.

5: Ilpu 3amemyieHnn JO0OaBISAETCS
BHE3aIHasl Harpys3Ka.

6: Topmo3HOI 00K M TOPMO3HOH
PE3UCTOp HE YCTAaHOBJICHBI.

TOPMOXKEHUS.

4: OTperynupoBaTh HanpsKEHHUE
JI0 HOPMaJBbHOTO AWAana3oHa.

5: Y nanuth 100aBICHHYIO
HarpysKy.

6: YCcTaHOBUTH TOPMO3HOM OJIOK 1
TOPMO3HOM PE3UCTOP.

IIpeBbiienue Err04 1: BeixomHas 1ienb 3a3eMJicHa 1: YcTpaHuTh BHEITHUE
TOKa TpHU WJIH 3aKOpOYCHA. HEUCIIPAaBHOCTH.
MOCTOSIHHOM 2: He BBITTOTHSIETCS 2: BEIIOTHUTE aBTOHACTPOHKY
CKOpOCTH ABTOHACTPOMKA JIBUTATEIIS. JIBUTATEIIS.
3: HampsbxeHue CIuimkomM 3: OTperynupoBaTh HalpsHKEHUE
HHU3KOE. JI0 HOPMaJBHOTO AaNa3oHa.
4: Bo Bpems pabOTHI 4: Y nanute 100aBICHHYIO
no0aBisieTcs BHE3aITHAS HATPY3Ky.
Harpyska. 5: BriOpats npeoOpa3oBatenb
5: Mopens 4acTOTHOTO 4acTOTHI O0JIee BHICOKOTO KiTacca
MpeoOpa3oBaTelisi UMEET MOIIIHOCTH.
CJIMIITKOM MaJIbId Ki1acc
MOIIIHOCTH.
Ilepenanpsoken | Err05 1: BxonHoe HanpsbKeHue 1: OTperynupyiite HanpsHDKCHUE
ue BO BpeMs CJIMILIKOM BEJHKO. JI0 HOpMaJIbHOTO THAaIa3oHa.
YCKOPEHUS 2: BHEIIHSS CHJIA IPUBOJIUT B 2: OTMEHUTH BHEITHEE YCHITHE
JIBIOKCHUE JIBUTATEIh BO BPEMsI WIN YCTAaHOBUTH TOPMO3HOM
YCKOpEHHUS. pe3ucrop.
3: Bpemst yCKOpEHUs CITUIITKOM 3: VBenuubTe BpeMs pa3roHa.
KOPOTKOE. 4: YcTaHOBHUTE TOPMO3HOU OJIOK U
4: TopMO3HO¥ OJIOK U TOPMO3HOM | TOPMO3HO# pE3UCTOP.
PE3UCTOP HE YCTAaHOBIICHBI.
Ilepenamnpsoxen | Err06 1: BxomHOE HanpspKeHne 1: OTperymupoBaTh HaNpsDKEHNE
ue npu CJIUIITKOM BEITHKO. JI0 HOpMaJBHOTO THAaINa3oHa.
3aMeJICHAH 2: BHemHss cuita MPUBOINT B 2: OTMEHUTH BHEITHEE YCHITHE
JBIDKEHUE IBUTATENh BO BPeMst WM yCTaHOBUTH TOPMO3HOU
TOPMO>KCHHUS. pe3ucrop.
3: Bpewms 3aMeieHus CIUKOM | 3: YBEIUYUTH BpeMst
KOPOTKOE. TOPMOKEHHUSI.
4: TopMo3HOM 070K U TOPMO3HO# | 4: YCTaHOBUTH TOPMO3HOH OJIOK U
PE3UCTOpP HE YCTAHOBIICHHI. TOPMO3HOU PE3UCTOP.
Ilepenamnpsoken | ErrQ7 1: BxogHoe HampsixeHue 1: OTperymupoBaTh HaNpsDKEHHE
ue npu CJIUIITKOM BEITHKO. JI0 HOpMaJBHOTO THAaIa3oHa.
MOCTOSTHHOM 2: BHelHs4 cuja NpuBOJIUT B 2: OTMEHUTH BHEIITHEE YCUINE
CKOPOCTH JBIDKEHUE IBUTATENh BO BPeMst WM yCTaHOBUTH TOPMO3HOU
TOPMO>KEHUSI. pe3ucTop.
Ommbka Err08 BxoaHnoe HamnpsikeHue He OTtperynupoBaTh BXOJIHOE
nuTaHus 6JI0Ka HaXOIHUTCA B JOITyCTHUMOM HapsDKEHUE 10 IOy CTUMOTO
yIpaBICHUS JMarna3oHe JiarnasoHa.
Huskoe Err09 1: MraoBeHHBII cOOM TUTAHUS 1: COpocHuTh HEUCTIPABHOCTb.
HanpsOKEHUE MIPOUCXOANT OT BXOTHOTO 2: OTperynupoBaTh HaNpsHKEHNE

HCTOYHHUKA MMUTAHUS.
2: BxogHoe HamnpsiKeHue
peoOpa3oBaTess YaCTOThI HE
HaXOJIUTCS B AOILyCTHMOM
JUara3oHe.

JI0 HOPMaJBHOTO AMana3oHa.
3: 3anpoCcHUTh TEXHUYECKYIO
MOJIICPKKY

4: OOpaTUTHCA 32 TEXHUICCKOM
MOAJICPIKKOM
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3: HanpspxeHre TMHBI
MOCTOSTHHOT'O TOKA OTKJIOHSETCS
OT HOPMBL.

4: BBRIIpSIMUTENBHBIN MOCT U
OydepHBIi pe3ucTop
HEUCTIPABHEI.

5: HeucnpaBHa miata mpuBo/Ia.
6: HencnpaBHa OCHOBHAS TTaHETh
YIIpaBICHUSL.

5: OOpaTuTHCS 32 TEXHUICCKOM
MOJIEPAKKON
6: OOpaTUTKCS 3a TEXHUYCCKOM
MO AEPIKKOM

Ileperpy3ka Err10 1: Harpy3ka ciumikom Tskenas 1: YMeHbIIUTE HATPY3KY U
MHBEpPTOpPA WM 3a0JI0OKHpOBaHa - pOTOp NPOBEPUTH ABUTaTEb U
BO3HHKAET Ha JBHUTATEJIE. MEXaHHYECKOE COCTOSIHUE.
2: Monens mpeobpaszoBartens 2: BeibpaTs mpeoOpa3oBaTeib
YaCTOTHI UMEET CIIMIITKOM Majblii | 9acTOTHI ¢ 60JIee BEICOKUM
KJIacC MOIIHOCTH. KJIACCOM MOLIHOCTH.
ITeperpyska Errl1 1: bb-02 ycranoBneHo 1: YcranoBure bb-02 npaBuiIbHO.
JIBUTATENS HEMPaBHIBHO. 2: YMEHBIINTD HATPY3Ky U
2: Harpy3ska cIMIIKOM TshKemast NPOBEPUTH ABUTATEb U
WJIH POTOP 3aKIUHIIIO. MEXaHUYECKOE COCTOSTHHE.
3: Mopenb 9aCTOTHOTO 3: Be1OpaTh 9acTOTHBIH
npeoOpa3oBaTesst UMeeT npeoOpasoBareisb ¢ Oornee
CJIMIIKOM MaJIbIi Klacce BBICOKHM KJIACCOM MOIIHOCTH.
MOIIIHOCTH.
OO0pnIB dassl Errl12 1: Tpexdasnas BxoxHas 1: YerpaHuTh BHEIIHUE
MUTAHUS MOIITHOCTH OTKJIOHEHA OT HOPMBL. | HEUCIIPABHOCTH.
2: HemcnpaBHa 1miaTa IpuBo/IaA. 2: OOpaTUTHCS 32 TEXHUIECKOM
3: MonHue3auTHas TaHeb MOAIEPIKKOI.
HEUCIIPaBHA. 3: O6patuThes 3a TEXHHYECKOI
4: OcHOBHAs TIaHENTb YIIPABJICHHS | TIOIIESPIKKOM.
HEHCIIpaBHa. 4: OOpaTUTHCA 32 TEXHUICCKOM
MOAIEPIKKOI.
OO6psIB (ha3er Errl3 1: HeucmnipaBen xabenb, 1: YcTpaHuTh BHENTHHE
BBIXOJJHOM COEAMHSIOMINHI peodpa3oBaTeNb | HEHMCIPABHOCTH.
¢hazsr YacTOTHI U IBUTATEIIb. 2: [IpoBepuTh, HOPMAIBHO JIH
2: TpexdasHble BBIXOIBI paboTtaet TpexdazHas 0OMOTKa
peoOpazoBaTess YaCTOThI JIBUTATEIS.
HECHMMETPHUYHBI IpU pabote 3: ObpatuThes 3a TEXHHYECKOI
JIBUTATEIISL. MO ICPKKOM.
3: HeucnpapHa 1miaTa IpuBo/Ia. 4: OOpaTUTHCA 32 TEXHUICCKOM
4: IGBT-mMonynp HeWcIpaBeH. MOJIIEPAKKOM.
Ileperpes Err14 1: Temneparypa okpy>xaroiien 1: YMeHbIUTh TEMIIEPATYPY
monyna IGBT Cpenbl CIIUIIKOM BBICOKAsL. OKpY>KaroIleH cpeapl.
2: Bozoymneiid GpunsTp 2: O4HUCTUTDH BO3LYIIHBIN QUIBTP.
3a0JIOKMPOBaH. 3: 3aMECHHUTD MTOBPEIKICHHBII
3: BeHTHIATOP NOBPEKACH. BEHTHJISTOP.
4: TepMOYyBCTBUTENBHBIN 4: 3aMeHUTH OBPEXKACHHBIN
pesuctrop IGBT-mMomyms TEPMOYYBCTBUTEIBHBIN PE3UCTOP.
TTOBPEKICH. 5: 3aMEeHHUTHh MOAYJTL HHBEPTOpA.
5: IloBpexxnen moayns IGBT
WHBEPTOpA.
Hapymenne Errl5 1: Curnan BHeNIHEH 1: CopocuTh omepanuro.
BHEILIHETO HEHCIIPaBHOCTHU BBOAMTCS uepe3 | 2: COpocUTh oneparuio.
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00opymoBaHUs

DI.

2: CurHan BHENITHEH
HEUCIIPAaBHOCTHU BBOAUTCS Uepe3
BHUPTYaJIbHBIN BBOI-BBIBOJI.

Ommbka cBsizu | Errl6 1: Macrep HegOoCTyIIEH. 1: TIpoBepUThL XOCT-KOMIIBIOTED.
2: Kabenb cBsI31 HEUCITPABEH. 2: IIpoBepuTh KaOEIH CBSI3H.
3: KapTta pacmmpeHus CBsI3u 3: YCTaHOBHUTH KapTy
YCTaHOBJICHA HETIPABUIIBHO. paciupeHus CBSI3U MPaBUILHO.
4: TTapameTpsl CBA3M B IpyMIIe 4: IlpaBUIBHO HACTPOUTH
bA yCTaHOBIICHBI HETIPABWILHO. | TTapaMETpPHI CBS3H.
Omnbxka Errl7 1: Ilnata mpuBoaa u GJI0K 1: 3aMEeHUTH HEUCTIPABHYIO MJIATy
KOHTaKTOpa MUTaHUS] HEUCTIPABHBI. NPUBOJIA WJIH TUIATy THUTAHHA.
2: KoHTaKTOp HEUCIIPABEH. 2: 3aMEHHUTH HEUCIIPABHBII
KOHTaKTOp.
Ommbxka Errl8 1: Jlarunk Xo:a HeucIpaBeH. 1: 3aMeHHUTH HEHUCIIPaBHOE
00HApYKCHHS 2: HemcnpaBHa 1miaTa IpuBo/Ia. YCTPOUCTBO.
TOKa 2: 3aMEeHUTH HEHCIIPAaBHYIO TUIATY
NpUBOJA.
Ommbxka Err19 1: ITapameTpsl IBUTATENS HE 1: YcTaHOBHTH MapaMeTphl
aBTOHACTPOHKHU YCTaHOBJICHBI B COOTBETCTBHU C | ABUTATENS B COOTBETCTBUH C
JIBUTATENS MacTOPTHON TaOIUYKOA. NacTOPTHOHN TaOIMYKOM.
2: ABTOHACTpOMKa ABUTATEIS 2: IIpoBepuTh Kabeb,
OTKJIIOUEHA. COCIHMHSIONINN TIpeo0pa3zoBaTeb
YacTOTHI U IBUTATEIb.
Ommbxka Err20 1: HempaBubHBIH THT 2HKOAEpa. | 1: [IpaBMIIBHO yCTaHOBUTH THIT
3HKOZEpa 2: HenpaBwiIbHOE MOAKIIIOYEHHE | SHKOJEPA B 3aBUCUMOCTH OT
Kabernst. (haKkTHUECKOW CHTYyalUH.
3: DHKOJEp MTOBPEIKICH. 2: YCTpaHUTh BHEITHHE
4: PG-kapTa HencnpasHa. HEUCIIPaBHOCTH.
3: 3aMEHNUTh OBPEXKACHHBII
JATYHUK.
4: 3aMEHUTH HEUCTIPABHYIO KapTy
PG.
Ommbxka Err21 Mukpocxema EEPROM 3aMEHUTH OCHOBHYIO TIJIATy
YTEHHS-3aITNCH MTOBPEXKCHA. YIpaBICHHS.
EEPROM
Ommbxka Err22 1: CymectByer 1: OTperynmupoBaTh, OCHOBBIBASICH
anmapaTHOU MepeHarpspKeHue. Ha TIepeHanpsHKeHNN.
4acTH 2: CymiecTByeT U30BITOUYHBIN TOK. | 2: OTperyanpoBaTh, OCHOBBIBAsICh
npeobpazoBate Ha TPEBBIIIEHUH TOKA.
JIS1 9aCTOTHI
Kopotkoe Err23 JBuraTensb 3aMbIKaeTCs Ha 3ameHuTe Kabemb WU IBUTATEIIh.
3aMbIKaHUE Ha 3eMJTIO.
3eMJTIO
Hocturayro Err26 HaxonuTensHoe Bpemst pabOTHI O4HCTUTH 3aIUCh YEPE3 apaMeTp
CyMMapHOe JOCTHTAET 3HaueHus HacTpoiku. | A0-09
BpeMs pabOThI
ITons3oBatensc | Err27 1: Curnan nonap30BaTENbCKOM 1: Copocuts orepanuto.

Kast omnoOka 1

omumOku 1 BBoamTCs depe3 DI.
2: Cur”an moJjn30BaTenbCKON

2: COpocHUTh OTIepaInio.
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omuOKku 1 BBOAMTCS depe3
BUPTYaJIbHBIN BBOJI-BBIBOJ.

ITonw3oBatensc | Err28 1: Curnan monap30BaTEIbCKOM 1: CopocuTs omepanuro.
Kas ommoka 2 HEHCIIPAaBHOCTH 2 BBOIUTCS 2: CopocuTh omepaItnio
yepes DI
2: Cursain nojb30BaTeNIbCKON
OIUOKH 2 BBOAWTCS Uepe3
BUPTYaJIbHBII BBOA-BBIBOI.
Hocturayro Err29 HakonutensHoe Bpems O4HCTUTH 3aIUCh YEPE3 MTapaMeTp
CyMMapHoOe BKUTFOUCHMS nuTanus noctaraet | A0-09
BpeMsi 3HA4YEeHUS] HACTPOUKH.
BKITIOYEHUS
MUTaHUs
O6psIB Err30 Tok paboTsl peoOpazoBaTesis Ybenurecs, 4TO Harpy3Ka
Harpy3Kd 4acTOTHI HUKE 33/1aHHOTO MOJTKJIIOYCHA M HACTPOHKa
3Ha4YEHUS. apaMeTpoB BEpHa.
[oteps Err31 Obparnas cea3b [IN]] Huxe, yuem | [IpoBepuTh curnan oopaTHOM
o0OpaTHOH HacTpoiika C0-26. cs3u [IN]I-perynsaropa umu
ces3u [11]] BO yctaHoBUTH 3HadeHue CO-26 Ha
BpeMs padOTHI NpaBUIIbHOE 3HAYCHHE.
Texymuit Err40 1: Harpy3ska clnuIkom Tskenas 1: YMEHBIINTD Harpys3Ky,
OTKa3 w1 3a0JI0KUPOBaH POTOP. IPOBEPUTH JBUraTeIb U
OTpaHUYCHHS 2: Mogenb npeobpa3zoBaTens MEXaHUYECKOE COCTOSIHHE.
TOKa MOJ 4acTOTHI UMEET CIUIIKOM Mainbslid | 2: BeiOpats npeoOpazoBarenb
TelicTBUEM KJIacC MOIIHOCTH. 4acTOThI ¢ 00JIee BEICOKUM
0TIt KJIaCCOM MOIIHOCTH.
Omubka Err41 WzmenuTe BBIOOP ABUTATENS BrInonHUTE nepexittoueHne
HEePEeKII0UEHUS yepes3 KIeMMY BO BpeMs paOboThl | IBUTaTells IIOC/IE€ OCTAaHOBKH
JBUTATENS BO 4acTOTHOTO MpeoOpa3zoBaTes. npeoOpa3oBaTeist YaCTOTHI.
BpeMs padOTHI
Crurmkom Err42 1: ITapameTphl maTImKa 1: IIpaBMIIBHO yCTaHOBUTH
Oonbioe YCTaHOBJICHBI HEMPaBHIBHO. napamMeTpbl KOJUPOBIIHKA.
OTKJIOHEHHE 2: ABTOHacTpo¥Ka JBUTaTens He | 2: BBIMOIHUTE aBTOHACTPONKY
CKOPOCTH BBITIOJIHSIETCS. JBUTaTes.
3: [TapameTpsl OOHAPYKCHIS 3: IIpaBMIIBHO yCTAaHOBUTH
CJIMIIKOM OOJIBIIOTO OTKJIOHEHHUS | MapaMeTpbl OOHapY KEHUsI Ha
CKOpPOCTH yCTAHOBJICHBI HEBEPHO. | OCHOBE pealbHOM CUTyaluu.
CnuikoMm Err43 1: TTapameTpsl gaTumnka 1: IIpaBUIBHO YCTaHOBUTH
BBICOKAasI YCTaHOBJIEHbI HENPaBUJILHO. napaMeTpbl KOJUPOBIIHKA.
CKOPOCTH 2: ABTOHACTpoOiiKa aABUTaTENs HEe | 2: BBIMOTHUTH aBTOHACTPOUKY
JBUTATEIS BBITIOJTHSETCS. JBUTATEIS.
3: [TapameTpsl OOHAPYKEHHS 3: [IpaBUJIBHO YCTaHOBUTH
HPEBBIIEHUS] CKOPOCTH napamMeTpbl 0OHapyKeHUs
YCTaHOBJIEHBI HEBEPHO. MIPEBBIIIEHNS CKOPOCTH HA OCHOBE
peanpHON CUTYaLHH.
[Teperpen Errd5 1: KaGenp matumka temmneparypsl | 1: [IpoBeputs kabenu qaTanka
JBUTATEIIS HEHAJIeKHO 3aKpEeTUICH. TEeMIIepaTypsl U yCTPAHUTD

2: Temnepatypa IBUTATENSL
CJIMIIKOM BBICOKASI.

HEUCTIPABHOCTh KaOels.
2: IToHM3UTH HECYIITYIO YAaCTOTY
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WM TIPUHATH APYTHUE MEPHI TIO
OTPaHUYCHUIO TETUIOBBIICIICHUS.

Ommnoxka
Ha4aJIbHOI'O
[IOJIOKEHUS

Err51

1: [TapameTpbl ABUTATENS HE
KOPPEKTHBI, OTKIIOHEHUE
OCHOBBIBAETCSI Ha PeaIbHOMN
CUTYaIllH.

1: Y6emurecs, 9TO MapaMeTphI
JIBUTATEIIS] YCTAHOBIICHEI
MPABIJILHO U YCTaHOBKA
HOMHWHAIILHOTO TOKa HE CITUIITKOM
Mara.

7.2 O01mMe HeMCNPaBHOCTH U PeLIeHUs!
[Ipu wcTOMB30BaHUM YaCTOTHOTO MpeoOpa3oBaTess MOTYT BO3HHKATh CICAYIOIINE HEHUCIPABHOCTH.
[t TOoTO, 9TOOBI TPOAHATTU3UPOBATE HEKOTOPBIC HEUCITPABHOCTH O0OPATHTECH K CIEAYIONICH Ta0IHIIe.

Tabmwmia 8-2 YcTpaHeHne HeMmoixaIo0K ¢ OONTUMH HEMCIIPABHOCTSIMH MTPEo0pa30BaTENsl YaCTOTHI

n/m Omunbxka

Bo3MokHbIE TPUUHHBI

Bo3MoxHbIe perieHus

1 Het otobpaskenust npu
BKJTIOUCHUH TUTAHHUS.

1: OtcyTcTBYyeT mofavya
MMATaHUSA K MpeodpazoBaTesio
Y4acTOThI W TIOTpebIsieMast
MOIITHOCTh TIpeoOpa3oBaTes
YaCTOTHI CIIMITKOM HU3Kasl.
2: HeucnpaBeH HCTOYHUK
MUTAHAS TIEPEKITIoYaTeNs Ha
iate npeodpa3oBarens
YaCTOTHI.

3: JInOIHBIH MOCT
TTOBPEXKJICH.

4: Tlanens ynpaBieHUs WIH
paboumii MyJIbT HEUCIPABHBI.
5: Kabennb, coemuHSIONIMIA
MaHes b YIpaBICHUs, TUIATy
MIPUBOIA, U PAOOIHIA ITyIHT
OTCOC/IMHEH WU TIOBPEKICH.

1: IIpoBepUTh NUCTOUHUK
MTUTaHMS.

2: IIpoBepuTh
HaIpPsOKEHUE ITUHBI
MOCTOSIHHOT'O TOKA.

3: IIpoBepuTh
BHYTPEHHIOIO TIPOBOJIKY
4: CMEHUTH KJIaBHATYPY
5: O6partuThbes 3a
TEXHUYECKOMN
MOAACPKKOM.

2 [Ipu BKIIOYEHUH MUTAHUSL
otobpaxkaercs «-COC-».

1: Kabeinb, HaxOSAIIIAACS
MEX]y TJIaTOW NpUBOIA U
MAHEIBI0 YTIPABICHUS
IJIOXOIOIKITFOYEH.

2: CBs1i3aHHbBIE KOMIIOHEHTHI
Ha TUTaTe YIIPaBICHUS
TTOBPEXKICHBI.

3: JIsuraTens uiu kabelb
JIBUTATEIS 3aKOPOUYCHBI Ha
3EMIITIO.

4: Matuuk Xoia
HEHCITPaBEH.

5: TTogBoaumast MOIIHOCTH K
peoOpa3oBaTEI0 YaCTOTHI
CIIMIIIKOM HHU3Kasl.

1: IIpoBepuTh NPOBOAKY
2: ObpaTtuThCs 3a
TEXHUYECKON
MOAACPKKOM.

3 [Ipu BKIIIOUEHNM TUTAHUS

otoOpaxaercst «Err23».

1: JIBuraTenb WM BEIXOQHOMI
KaOeNnb IBUraTes
3aKOPOYCHBI Ha 3EMITIO.

2: IIpeoOpa3zoBaTeslb 4aCTOTHI
MOBPEXKICH.

1: 3mepuTh U30ISAUIO
JIBUTATEJIS U BEIXOLHOIO
Ka0eJIst ¢ TOMOIIBIO
Merarepria.

2: OOpartuthcs 3a
TEXHHUYCCKOMN
MOJJIEPIKKOH.

4 [Ipu BKIIOYEHUH MUTAHUSL

1: Oxnaxxgaronui

1: 3ameHUTH
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mpeoOpa3oBaTeIh YaCTOTHI

paboTaeT HOpMaIbHO, HO
MOCJIe 3aIyCKa U OCTAaHOBKH
cpasy ke oToOpakaeTcs
«-COC-».

BEHTHJISITOP TTOBPEKIICH HITH
3aKJIMHUIO POTOP.

2: Kabeip K1eMM BHEIIHETO
VIIPABJICHMSI 3aKOPOUCH.

TOBPEKICHHBIN
BEHTHJIATODP.

2: YCTpaHHUTh BHEIIHIONO
HEHCIIPABHOCTb.

YacTo moBTOpSIETCS OIMHMOKa
Errl4 (meperpyska IGBT-
MOJZYJIS).

1: YcraHoBka Hecylen
YaCTOTHI CIIUIITKOM BEJIHKA.
2: BeHTUISTOp OXJaXKICHUSA
TIOBPEXKJICH WX BO3YIITHBII
(UIbTp 3a0JIOKUPOBAH.

3: KoMIoHEHTHI BHYTpH
peoOpa3oBaTeNs YaCTOTHI
MOBPEXK/IEHHI (TepMomnapa
HITH IPyTHe).

1: YMeHbImuTh HECYITYIO
gactoty (d6-00).

2: 3aMEHUTh BEHTWIATOP
Y OYUCTHUTDH BO3AYLIHBIN
dbusTp.

3: OOparuThes 3a
TEXHUYECKON
MOJJEPIKKOH.

JlBurarenp He BpamaeTcs mpu
paboTe YaCTOTHOTO
nmpeoOpa3oBaTes.

1: [IpoBeprTe ABUTATEND U
Ka0enu ABUraTels.

2: ITapamMeTpsl 4aCTOTHOTO
npeoOpazoBaTens
YCTaHOBJICHBI HETIPABUIIBHO
(mapaMeTpsl IBUTATES).
3: Kabenb Mexay miaToi
NPUBOJIA U TAHETBIO
YIpaBIeHHS II0X0
COCIIMHEH.

4: HeucnpaBHa miara
MIPHUBOJA.

1: Yoenurecs, uto kabeab
MEXITy
npeoOpazoBaTeeM
YaCTOTEI U IBUTATEIEM
HOpMaJbHBIH.

2: 3aMeHHUTE JBHUTraTellb
WM YCTPAHUTE
MEXaHUYECKUE
HEHCIIPaBHOCTH.

3: IIpoBeprTe 1
MEePEeyCTAaHOBUTE
TapaMeTphl ABUTATEIIA.

TepMI/IHaJ'IBI BBOJa
OTKIIOYCHEI.

1: TTapameTpsl yCTaHOBIIEHBI
HEBEPHO.

2: BHenmHU# CUTHAT HEBEPEH.
3: Ilepembruka mexay OP u +
24 B He 3aTsHyTa.

4: [1anens yrpaBiIcHUSI
HEHCIIPABHA.

1: IIpoBepuTh 1 COPOCUTH
napaMmeTpsl B rpymie F4.
2: IToBTOpHO
HOJKJIIOUUTh BHEIIHUE
CUTHAJIbHBIE KaOelnu.

3: IIpoBeputh
repeMbruky Mexay OP u
+24 B.

4: OOpaTuThCs 3a
TEXHUYECKOU
MOAACPKKOM.

YacroTa BpaiiieHus IBUTATEIS
Bceraa Hu3ka B pexume VC.

1: DHKOZIEp HEUCTIPaBEH.
2: Kabens maTanka
MOJKITIOYEH HEMPaBHILHO
WIN TI0XO TIOAKITIOYEH.
3: PG-xapTa HeHcIpaBHa.
4: HeucmpaBHa 1urata
MPHUBOJIA.

1: 3amMeHnTe TATYUK U
ybenuTech, 4To Kabemu
YCTaHOBJICHBI MPaBUIIBHO.
2: 3amenure maty PG.

3: ObpartuTech 3a
TEXHHYICCKOM
MOAAECPKKOM.

YacToTHBIH TIpeoOpa3oBaTeis
Y4acTO PEerUCTPUPYET
MIPEBBIIIICHAE TOKA U
nepeHanpspKeHue.

1: [TapameTpbl ABUTATENS
YCTaHOBJICHBI HEMIPABUIIBHO.
2: Bpems pasrona /
TOPMOJKEHUS SIBISETCS
HETPaBUIHHBIM.

3: Harpyska kose0uercs.

1: IlepeycranoBute
MapaMeTpsl JIBUTATEIS
WJIU BBIMIOJTHUTE
MOBTOPHYIO HACTPOUKY
aBTOIOJICTPONKH
JIBUTATEIISL.

2: YcraHoBUTE
MPaBIIILHOE BPEMsI
pasroHa / TOpMOXKEHHUSL.
3: O6paruTech 3a
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7. lnarnoctrka HeucIpaBHOCTEH

TEXHHYICCKOM
MOAACPIKKOM

10

Errl7 nosiBnsiercs npu
BKIIFOUEHHH WJIH 3aITyCKE.

KOHTaKTOp HC BTATHUBACTCA.

1: IIpoBepbTe, HE
OTCOeIHEH JI Kabelb
KOHTaKTOpA.

2: IIpoBeprTe, HCTIPAaBEH
JI1 KOHTaKTOpP.

3: IIpoBeprTe, HE
MTOBPEKICH JIM UCTOYHUK
MIATaHUS KOHTaKTopa 24
B.

4: ObpaTurech 3a
TEXHUYECKOMN
MOJJEPIKKOH.

11

8.8.8.8.8 oTobpaxkaercs nmpu

BKJIFOUCHHUU ITUTAHU.

[anens ynpaBneHus
HOBPE’KICHA.

3aMeHUTE NaHelb
YIIpaBIEHHUS.
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[Tpunoxenue 1. [Ipotokon ooMena ganasiMu Modbus

IIpeoOpazoBatens cepun SLY obecneunBaer umHTepdeiic cuctembl cBsizu RS485 u yTBepkaaer
npotokoa odoMena manabiMa MODBUS. Ilomb30Barens MOXET OCYIIECTBIATH ICHTPATN30BaHHEIN
mouuTopuHTr uepe3 [IK / TUIK misa momydenus pabounx TpeboBanmid. Takke, MOIH30BATEIb MOXKET
YCTaHOBHUTH TEKYIIYI0 KOMaHIy, H3MEHUTb WM MPOYUTATH KOJbI QYHKIHUHA, pabouee cOCTOSHUE WIN
WHPOPMALIUIO 0 HEMCTIPABHOCTH MIpeoOpa3oBaTessl 4aCTOTHI 110 MPOTOKOITy oOMeHa naHHbIMA Modbus.
I. O IIporoko.ie

JlaHHBIH TIPOTOKON OOMEHa AaHHBIMH ONpelessieT mepedady HH(pOpManuu, HCHOIB3Yys (Gopmar
MOCJEeI0BaTeIbHOW CBSI3M M BKJIOYaeT B ce0s ¢opmar ymopsgodeHHOro ompoca (Win
LIMPOKOBEIATEIbHOT0) M METOJ, OCHOBHOI'O KOJUPOBaHMs, a KOHTEHT BKJIIOYaeT B ce0s
(YHKUMOHANBHBIA KOA NEHCTBUS, Nepenady AaHHBIX M TIPOBEPKY OMmHUOOK. OTBET MOTYMHEHHOTO
KOMIIOHEHTA SIBJISIETCS] OTHOW U TOH K€ CTPYKTYPOH, U OH BKJIIOUAET B ce0s TOATBEPKACHUE ICHCTBHS,
BO3BpAT JaHHBIX U NPOBEPKY OIIMOOK U T. A. EciM Mo{4MHEHHbIN KOMIIOHEHT BBIIOJIHSET OLIMOKY BO
BpeMs IipueMa HHGOpMaLUH WM He MOXKET 3aBEpIIUTh JICHCTBHE, TpeOyeMoe BEAyIHM YCTPOHCTBOM,
OH OTHPABUT OJIMH CUTHAII O HEMCIIPAaBHOCTH B KaYE€CTBE OTBETA BEIYLIEMY YCTPOHCTBY.

II. MeToabl npuMeHeHUs

[IpeoOpaszoBaTtens yactorel OyaeT moxkiroueH Kk cetu ympasnenus [IK / IIUIK «Pexum paboTs
"ompoc"» («Single-master Multi-slave») ¢ xananom RS485 B xauecTBe MOAYMHEHHOTO KOMITOHEHTA
CBSI3H.

III. CTpykTypa kanana

1) AnmapaTtHoe conpshKEeHHeE.

Tepmunanel «485+» u «485-» Ha 4acTOTHOM IpeoOpa3oBaTese MPEACTABISIOT cO00H MHTEP]EHCH
cBs3u Modbus

2) Tononornyeckuil pexxum

Jt10 cucrema «Pexkuma paboThl "ompoc'». B 3TOM ceTH Kaxaplii KOMMYHHKAITMOHHBIA KOMITBIOTED
MMeeT YHUKAIBHBIA TOMUYNHEHHBIN anapec. OauH U3 HUX - «Beaymuii» (00braro ITK-xoct, IIJIK 1 HMI
W T. JI.) aKTHBHO OTIIPABISIET COOOILNEHHE, CUYMTHIBACT WM 3alMCHIBACT MapaMeTphbl MOAYMHEHHOIO
KOMIIOHeHTa. J{pyrue ycrpoiicTBa OyIyT HCIOJIb30BaThCs KaK IOJYMHEHHbIE U OTBEYaTh Ha 3arpoc /
KOMaHJy OT Beayllero ycrpoiictBa. OJHOBPEMEHHO OAMH KOMIIBIOTEP MOXKET OTIPABUThH JaHHbIC, a
JpyTUe YCTPOUCTBA HAXOAATCS B CTaTyce nmpuema. [luana3oH HaCTPOHWKW MOAYMHEHHOTO aapeca oT 0
10 247. Hynb OTHOCHTCS K IIHPOKOBEIIATEIIFHOMY COOOILIEHMIO. AZlpec MOJYMHEHHOIO yCTpoiicTBa
JIOJKEH OBITh UCKIIFOUUTEIbHBIM B CETH.

3) Pexxum nepenaun

B nmaHHOM cilyyae mpenycMOTpPEH PEKUM aCHHXPOHHOH MOCIEAOBATEIBLHOCTH U MONMYIYIUIEKCHON
nepenaud. B mocnenoBaTesbHOW aCHHXPOHHOHM CBSA3U JlaHHbBIE OTIIPABIIOTCS IIOKaApPOBO B BHIE
coobmenus. CormacuHo nportokosry Modbus-RTU, korma cBoGomHOE BpeMs 0e3 mepenad B TUHUSIX

nepeaayu J1aHHbIX 6OJ'IBH.IC, YEM BpEMs IIE€PEIAYU B 3,5 6aﬁT, 9TO YKa3bIBa€T Ha HOBBIHA CTapT CBA3U.
Mepsas oTnpaska Meps.blii oTBET Bropas oTtnpaska Btopoii otBeT
Beayuiero BEAOMOro seayLiero BeOMOro

mm

<“ Pt PC P
> 3.56ant Kaap aaHHbIX  3.56ait Kagp AaHHbIX

Bpemsa nepepauu Bpemsa nepeaaun

[IpeobpazoBarens cepuu SL9 mMmeeT BCTpoeHHBIM MpoTOKod oOmeHa maHHBIMH Modbus-RTU u
MPUMEHUM JIJIsi OTBETa TMOMYMHCHHOMY KOMIIOHEHTY «3ampoc / KOMaHJa» WM JJIs BBITOJTHEHUS
NEeNCcTBHS B COOTBETCTBHH ¢ «3anpocoM/ KomaHoli» Beylero ycTpoicTBa 1 OTBETa Ha JaHHBIE.

B nanHoMm ciyuae, Benmyliee ycCTpoHMCTBO - mepcoHabHBIM kommbioTep (1K), mpousBojcTBeHHas
YCTaHOBKAa WJIM HOporpamMmupyembiii  sorudeckuit koHtposuiep (IIJIK), a mnomuuHeHHoe -
npeoOpaszoBaTenb. Bexymiee ycTpoHCTBO HE TONBKO MPOBEPSIET KAKOE-TO MOAYUHEHHOE YCTPOWCTBO,
HO TaKXe OTIpaBiisieT WH(POpMAIMIO BCEM MOJYMHEHHBIM KoMmoHeHTaM. Ha «3ampoc / Komanna»
OJTHOTO BEJYIIETO yCTPOUCTBA BCE IO JYMHEHHBIEC YCTPOICTBA BO3BPAIIAIOT CUTHAJ B KAUECTBE OTBETA;
Ha MIMPOKOBEIIATEIbHYIO HHPOPMAIHIO, IPEIOCTaBICHHYIO BEAYIIUM YCTPOHCTBOM, ITOTYHHEHHOMY
YCTPOUCTBY He TpeOyeTcss 00paTHasi CBSA3b C OTBETOM.

CrtpykTypa nepenaBaeMbiX JaHHBIX

dopmaT naHHBIX poTokona Modbus mpeobpaszoBaTens cepun SL9 nokazan mumxe. [IpeoOpazoBarenn
MONJEPKUBAET TOJNBKO UYTEHHWE W 3amich MapaMeTpoB Tuma Word, COOTBETCTBYIOMIAs KOMaHIa
omeparuu uyTeHns - «0x03», komanna oneparwu 3anucy - «0x06». Omeparus 3anucu 1 YTeHus OaiiTa
WK OUT HE TIOANIEPKUBACTCSL.
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BaWiT | >3.5bant 16anT 16ant 2Bait 2nbant 2bant
|
Homep
3anucb KomMaHabl  CB060AHO Anpec HreHue Aapec PyHKL, CRC
BeAyLLMM (HaHaanbIﬁ Ka,qp) u,ene?oro KOMaHAbl ¢VHKLI.. KOA4a koA (2n) Koppekuua CBOGO,D,eH
yctpovicreal (0x03) (H...... L) H...... L i
Pacyer
Koppekuun CRC™
| >3.5baiit 1BaiiT 16aiiT 2Baiit 1BaiiT 2Baiit
|
Anpec Homep
YreHue kagpa Cso6ogHo :ﬁ;:_o Hrenve $YHKL. KOAa bYHKL,. CRC i
BeAyLMM (HavanbHbIli Kagp) | Cores KomaHAe! kopa (2n) KOPPeKUuA | CsobodeH
ycTpoiicTea (0x06) (H...... L) H...... L
Pacuer
Koppekuum CRC

TeopeTruecky, TIIaBHBIN KOMIBIOTEP MOXET HENPEPHIBHO CYMTHIBATH HECKOJILKO KOJOB (PYyHKIWH 3a
OJIMH pa3 (TO €CTh MAaKCUMAaJIbHOE 3HAYCHHUE «N» PaBHO 12), HO 00paTUTE BHUMAaHHUE, YTO BO H30S)KaHUE
HEMPAaBUJILHOTO OTBETA HE HY)KHO TIEPENPHITUBATh Yepe3 MOCIeIHUN (PyHKIIMOHATBHBIN KO B JAHHOMN

(YHKIMOHAIBEHOU TpyIIIE.

| >3.5Baiit 16anTt 1BaiiT 2Bant 1Bant 2Bant
[
Home
3anucb Kagpa CsobogHo eA/ﬂeZeoio Hrenne Appec ¢yHKu,p CRC
BEAOMbIM (HauanbHbiii kagp) | “€/'€® KomaHap! | $YHKU. KOAa KOPPEKUMA | cgoboaeH
ycrpoiictea | (0x06) | (H.....L) |*oma(n) |y
Pacuer

N

Koppekunun CRC

Ecnu ommOounblid Kagp nepeaadn JaHHBIX OblT OOHapy)XeH MOAYMHEHHBIM YCTPOWCTBOM HWIIM TIO
JOpYTHM TPUYMHAM, BBI3BAaHHBIM OTKA30M YTCHHUS M 3aIMCH, OIINOOYHBIN Kaap OyIeT IOBTOPEH.

, >3.56ant 1BaiT 16aunT 1BawT 2Bant
I
Beaywuii uutaet CBo60aHO Aapec YreHue CRC
1 coobiaet 06 OWMBKe (yayanbhblii kagp) | E/1€BOMO KOMaHzbl Tun ownbKm KOoppekuusa CsoboaeH
ycTpoiictea (0x83) H...... L
\ Pacuer
Koppekuumn CRC s
| >3.5baut 16awvT 16ant 16ant 2baunt
Beaomblii nuwet Caoboto Aapec HreHne CRC i
1 coobuaet ( A ) HEeNesoro | KOMAHAP! | Tun owunbku | KOPPEKUWA | CgoBopeH |
06 owunbke HauanbHeIM KaAP] | yerpoiicraa (0x83) H...... L i
Pacuer

Tunbl OWKMBOK:

01 - OwmbKa Koga KomaHAab!

02 - OwunbKa agpeca

03 - OwnbKa faHHbIX
04 - KomaHaa He MOXKeT BbITb BbIMOAHEHA

®opwmar kagpa RTU

koppekuun CRC

Hauano kanpa (START)

OTpe30k BpeMeHU 0oJbIIe, 4eM 3,5

Anpec BEIOMOT0 yCTpoOiicTBa

(ADR)

Anpec nns cBszu: ot 1 o 247 (0:
HIMPOKOBEIATENbHBIN aJIpec)
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Komananeiit koa (CMD)

03: Cuntath napaMeTpbl IOAYNHEHHOTO
YCTpOKCTBA
06: 3amucaTh mapaMeTpsI MTOTINHEHHOTO
yCTpoiicTBa

Anpec xona ¢pynkunu (H)

Anpec xoga ¢pynakuuu (L)

OmnpefensieT BHEIHUHT aipec mpeodpazoBaTens
YacTOTHI B IIECTHAIIATEPUIHOM (opMare;
CyIecTByIOT TapaMeTphl (PYHKITMOHATEHOTO
KOJa WK He(hyHKITMOHAITBHOTO KoJia (TaKue Kak
rapaMeTp COCTOSHUS MPOToHa / TapaMeTp
BBITIOJTHIEMON KOMAaH/IBI), TIOJIPOOHOCTH CM.
Onpenenenue anpeca.

Bo Bpems nepenauu crapmmii OuT
YCTaHABIIMBACTCS CIIEPE/IH, a MIIA NI OUT -
c3au.

KommgectBo pyHKIIFIOHATBHBIX KoA0B (H)

KonnuectBo dpyHKIMOHANBHBIX KOmOB (L)

VYka3bIBaeT KOJUYECTBO Koja (PYHKIINH,
MOATOTOBIICHHOTO KajapoM. Eciu 310
COCTAaBIIAET YUCIO «1», 3TO 03HAYAET, YTO OH
CUMTHIBACT OAWH (PYHKITMOHATLHBIN KoJl. Bo
BpeMsI Mepeiauul CTapIINi OUT MOMeIaeTCst
Criepe/ i, a MITaJIIIUK OUT - C3a]Tu.

Tonbko oguH QYHKITMOHATHHBIA KO MOXKET
OBITH N3MEHEH OJJHOBPEMEHHO 0€3 TPYTIIIHI
pa3psIoB.

Hanusie (H) Ormpenernser OTBETHBIC TaHHBIC WU TaHHEIE,
oXparommye BBoaa. Bo Bpems nepenayun

Janmsre (L) naHHbIX (L) CTapH_II/I\f/:I ouT pazmeraercs
criepe/iv, a MIIIIIHIA OUT - C3a/IH.

KOHEI] 3,5-0Tpe30K BpeMEHH

Koabl koMana u JAaHHbIC

Kox 03H (0000 0011), urerne N cioB (1o 12 cioB).

Hampumep: nns uaseptopa ¢ anpecom 01H, craproBsrit aapec namsatu 1001H urenue 5

MOCJICAOBATCIIbHBIX aIpCCOB 3aIIpoOC 6YZ[6T CJICOYIOIINUM:

RTU pexum: Komanna Begymiero

Crapr T1-T2-T3-T4
Anpec 01H
Komanna 03H
Bepxuuii Out crapToBoro anpeca 00OH
HwxHuii Out craproBoro aapeca 04H
Bepxuuii OUT faHHBIX 00OH
Huxuuii OuT maHHbIX 02H
Hwxauit out CRC CHK 85H
Bepxunit 6ur CRC CHK CAH
Komnerng T1-T2-T3-T4
RTU pexum: OTBET BeOMOro
Crapt T1-T2-T3-T4
Anpec 01H
Komanna 03H
BepxHwuii OUT TaHHBIX 00H
Hioxauii OMT JaHHBIX 0AH
BepxHauii OUT TeKyIei 4acTOThI xxH
Hwxauit OUT TeKymen 9acToThl xxH
Bepxnwuii 6ut Hanpsixernst DC xxH
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Hwxuauit Out Hanpspxenus DC xxH
BepxHauii OUT BBIX. HAPSKCHUS xxH
HroxHuil OWT BBIX. HANPSKCHUS xxH

BepxHwuii OUT BBIX. TOKa xxH

HwxHuil OUT BBIX. TOKA xxH

BepxHwuii OUT BBIX. MOIITHOCTH xxH

Hwxanii OUT BBIX. MOIIHOCTHA xxH

Hwmxnanit 6ut CRC CHK xxH

Bepxnwmit 6ut CRC CHK xxH
Konen T1-T2-T3-T4

Kox 06H (0000 0110), 3ammcey 0JHOIO CIOBA.

Hanpuwmep, 3anmmcs 10000 (2710H) (ycranosnennas gyactora b0-12) B sueiixy 1000H unBepropa ¢
anpecoM O1H BEITIAIUT Tak:

RTU pexum: Komanna Begymiero

Crapt T1-T2-T3-T4
Anpec 01H
Komanna 06H
Bepxnwuii OuT ampeca qaHHBIX 10H
HwxHuil OUT agpeca NaHHBIX 01H
BepxHwuii OUT TaHHBIX 27H
Hioxauii OUT JaHHBIX 10H
Hwmxnanit 6ut CRC CHK 97H
Bepxnwmit 6ut CRC CHK 36H
Komnen T1-T2-T3-T4

RTU pexum: OTBET BeIOMOT0

Crapr T1-T2-T3-T4
Anpec 01H
Komanpga 06H
Bepxuuii Out anpeca qaHHbIX 10H
HwxHuil OuT ajpeca TaHHBIX 01H
BepxHuii OUT JaHHBIX 27H
Huxuuii OuT maHHbIX 10H
Hwxuwmit our CRC CHK 97H
Bepxunit 6ur CRC CHK 36H
Komnery T1-T2-T3-T4

IIposepka CRC

B pexxume RTU cooOriieHus comeprkar moje npoBepku omndok, ocHoBanHoe Ha Metoae CRC. ITose
CRC mnpogepsier coaepxumoe Bcero coodOmenus. ITome CRC mpencraBnser coboili nBa Oaiira,
comepxkammx 16-OutHoe nBomuyHOe 3HaueHWe. 3HadueHHe CRC BeMHCISICTCS —TEepenaronuM
ycTpoiictBoM, koTopoe moOaBmsier CRC B coobmenue. IlpuHuMaromiee yCTpOWCTBO IMOBTOPHO
Beruuciisier CRC Bo BpeMst mprieMa cooOIeH s M CPaBHUBAET BHIYHCIICHHOE 3HAYCHUE ¢ PAKTHICCKUM
3HaYeHHEM, KOTOpoe OHO npuHUMaio B noae CRC.

Ecnu nBa 3HaYeHUs HE paBHBI, 3TO 03HAYACT, YTO Mepesada SABISCTCS OMIUOKOM.

CRC 3amyckaetcs ¢ momornipio OXFFFF. 3aTem, HaumHaeTCs porece MPUMEHEHHS ITOCIIeI0BATEILHBIX
BOCBMHOUTOBBIX OalTOB COOOIICHHS K TEKylleMy coiepkumomy peructpa. s renepamun CRC
HCTIONIB3YIOTCS TOJBKO BOCEMb OUT JaHHBIX B KaXKJIOM CHMBOJIC. BUTHI Hadana W OKOHYAHUS U OUT
yetHocTH He npuMmeHsoTcs kK CRC. Bo Bpems renepannu CRC kaxapli BOCBMHOUTOBBIM CHMBOJI
sBrsseTcss uckimountenbHbiIM ORed ¢ comepkuMbiM peructpa. 3ateM, pe3yibTaT CIABUTAeTCS B
HaIpaBJeHUN HauMeHee 3HaunMoro outa (LSB), mpu 3TOM HyJIb 3alONHIETCS B MOJIOKCHHUE CAMOTO
3HauuMmoro outa (MSB).

LSB wm3Bnekaercs m m3ydaercsa. Ecmu LSB Owur 1, permctp smisercs uckimouaronuM ORed ¢
3aJlaHHbIM, (UKCUpoBaHHBIM 3HadeHHeM. Ecnu LSB 0bin 0, uckirouatromuii OR orcyterByer. DTOT
MPOIIECC MOBTOPSETCS IO TEX MOp, MOKa He OYyT BBIOJIHEHBI BOCEMb CABUTOB. [locie mocnemuero
(BOCBMOT0) CABHIa CISAYIOIIMA BOCBMHUOUTOBBIN OaiT npeacTapiseT codoit uckmodaromuii ORed ¢
TEKYIINM 3HAaY€HHUEM PETUCTPA, ¥ TIPOIIECC IIOBTOPSETCS TS €I11€ BOCBMH CABUTOB, KaK OMHMCAHO BHIIIIE.
KoneuHoe conep:kumMoe perucTpa, mocie Toro Kak Bce 0aiThl COOOIIEHUS ObLITH IPUMEHEHBI, SIBIISIETCS
3nauennem CRC.

Korma CRC nmo0aBisieTcst K COOOIIEHHUIO, CHaYana 100aByseTcss MIaAMIUi OalT, 32 KOTOPBIM CIEAYET
CTapIIvii OauT.
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*Koo

Omnpenesienne agpeca napamMeTpa CBsI3u

UreHrne u 3amuch mHapamMeTpoB (yHKIHMOHaIbHOro koma (HekoTopwlii (QyHKIHMOHAIBHBIA KO HE
M3MEHSETCS, TOJIBKO ISl MCTIOIh30BAHUS IPOU3BOIUTEIEM. )

Howmep rpymiiet 1 3HaK (hyHKITMOHAIBHOTO KOJIA - 3TO aJipec ImapaMeTpa it YKa3aHus MPaBUIL.

Baiiter Bepxuaero yposas: ['pynma AO - AF (Group A0-A2 / Group b0-bC), Group bO-bF (I'pymma CO
C6 / I'pymma d0-d6), 70-7F (I'pymma U)

Baiitel HmxHEro ypoBHs: oT 00 1o FF

Hanpumep: b0-03, anpec yxaspiBaet Ha 0xA303.

Ipumeuanue: ['pyrmma U: Tonpko mis mapamerpa 9TeHWsS HE MOTYT OBITh M3MEHEHBI MapaMeTphl,
HEKOTOpBIE TIapaMeTpbl HE MOTYT OBITh HW3MEHEHBI BO BpeMsl paldOThl, HEKOTOPHIE MapaMeTphl
HE3aBUCHMO OT TOTO, B KaKOM pEXHME BKIIOUEH IMpeoOpa3oBaTeNb, MapamMeTpbl HE MOTYT OBITh
n3MeHeHbI. V3MeHss mapaMeTphl Kojia GyHKIMH, 00paTUTe BHIMAaHNE Ha 00beM IapaMeTpOB, €IMHUI]
Y OTHOCHUTEJIHHBIX WHCTPYKITHI.

I'pynna ¢pyHKIMOHATBHBIX Anpec 114 cBA3M Anpec 3anpoca

KOJOB Kornga cBsa3b usmenser RAM
A0- A2 0xA000- OxA2FF 0x4000- 0x42FF

b0-bC 0xA300- OxAFFF 0x4300- Ox4FFF

C0-C6 0xb000- OxB7FF 0x5000- 0x57FF

d0-dé6 0xB800- OxBEFF 0x5800- Ox5EFF

uo 0x7000- 0x70FF

Kpowme Toro, u3-3a yacroro coxpanenus B EEPROM, cokpamaercs cpok ciy:x061 EEPROM. B pesxxume
CBSI3U HEKOTOpbIE ()YHKIIMOHAIBbHBIC KOJIbl HE HYXKHO COXPAaHSITh, TOKAa U3MEHSIOTCS 3HaYeHns: RAM.

Anpec mapamerpa Onncanue mapameTpa | Aapec mapamerpa Omucanue mapamerpa
1000 VYcraHoBneHHOE 1010 Hactpoiika IT1/I-
3HAaYCHUE CBA3H (- perymsropa
10000 - 10000)
(mecsaTuunoe)
1001 YacTtoTta paboThI 1011 O6patnas cBs3b [TN]]
1002 Hampspxenue mHb 1012 [pormecc TUIK
MOCTOSIHHOTO TOKa
1003 Brixomnoe 1013 NmriryscHast BXOTHAS
HanpsHKEHUE 4acToTa, SANHULA
mmepenust: 0,01 k'
1004 BrixomHo# TOK 1014 CkopocTh 0OpaTHOU
CBSI3H, CIMHUIIA
mmepenust: 0,1 T'n
1005 Brixomnas momtHocth | 1015 Ocragmieecst Bpemst
paboThI
1006 BrixomHO# MOMEHT 1016 Hamnpspxenne no
koppekiun All
1007 CkopocTb Oera 1017 Hanpspkenue o
Koppekiuu Al2
1008 Bxonnoii pazsem DI 1018 Hanpspkenue o
Koppekuun Al3
1009 Brixonnoit Tepmuaan | 1019 JInneiinass CKOpocTh
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DO

100A Hamnpspxenune All 101A Tekymee Bpemst
BKITIOUCHUS IUTAHUS

100B Hampsoxenne AI2 101B Teky1ee BpeMs
paboThI

100C Hanpsioxenue AI3 101C NmmnynscHas BXoHAS
4acToTa, €AUHULIA
u3mepenust: 1 I'n

100D TToncueTt 3HaueHwuit 101D 3HaueHHE HACTPOUKHU
CBA3U

100E BBox 3nauenns mvael | 101E dakTnueckas
CKOpOCTb 00OpaTHOH
CBSI3H

100F CKOpOCTH 3arpy3Ku 101F OcHOBHOW mUCIIICH
4acTOThl X

1020 BcnomorarenbHast
gactoTa Y

IIpumevanne. 3HaueHHE HACTPOMKHU CBSI3M - 3TO MPOLEHT OTHOCHUTENbHOro 3HadeHud, 10000
cootBercTBYeT 100%, -10000 cootBetcTByeT -100,00%.
IIpeoGpa3oBaTens 4aCTOTHI BXOJHOTO CHTHAJIA KOMAHIbI YIIPABICHHS: (TOIBKO JUIS 3aITHCH)

Anpec KOMaHIHOTO CIIOBa Komanpgnas pyskims

0001: ITyck Buepen

0002: Perepc

0003: Jog Boepen

2000 0004: O6paTtHslii Jog

0005: CBoOo1HasA OCTaHOBKA

0006: OcTtaHOBKa C 3aMeIEHUEM

0007: Copoc omndku

CocTosiHuE YTeHHsI TpeodpazoBaTeis: (TOIBKO IJIs YTEHHUS)

Anpec KOMaHIHOTO CIOBa Komanpgnas pyskiums

3000 0001: Pabora Briepen

0002: Perepc

0003: Cton

[TapameTtp GnoxupoBkH maposneit mapamerpos: (Ecnu oOpaThas cBsi3b paBHa 8888H, 3T0 ykas3wiBaeT Ha
COBIIAJICHUE TapoJie)

[TaponbHbIit anpec ConeprkaHue napoist BRoja

Yrpasierne nu¢poBbEIM BEIXOAOM: (TOIBKO TSI 3aITHCH)

A):[pec KOMaH/bI 6J'IOKI/IpOBKI/I napoJisa COZ[Cp)KaHI/Ie KOMaH/bI 6J'IOKI/Ip0BKI/I rnapoJis
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2001

DO2

BIT2:
BIT3:
BIT4:
BITS:
BIT6:
BIT7:
BITS:
BITO:

VYmpasnenue BeixogoM BITO: DO1
VYnpasnenue BbIX0AHON MomHOCTBIO BIT1:

YupaieHue BbIxoJioM pee 1
YnpaBneHue BIXOA0M pelie 2
Ynpasnenue BbixojioM FMR
VDOl

VDO2

VDO3

VDO4

VDOS5

Ynpasnenue aHanoroBsiM BeixogoM AO1: (Tosbko

IS 3AITHCH)

AJlpec KOMaHIHOTO CI0Ba

Komannnast pyHKIHS

2002

0 - 7FFF yxkassiBaeT 0% - 100%

YnpasneHue aHanoroBsiM BbeixogoM AO2: (TOIBKO

IS 3AITHCH)

AJlpec KOMaHIHOTO CI0OBa

Komannnast pyHKIHS

2003

0 - 7FFF yxka3siBaeT 0% - 100%

praBJ’IeHI/IC HWMITYJIbCHBIM BbIXOJQOM: (TOJ'H:KO JJIs

3aMKCH)

AJlpec KOMaHIHOTO CI0Ba

Komannnast pyHKIHS

2004

0 - 7FFF yxka3siBaeT 0% - 100%

Onucanue HCHCIIPABHOCTHU npeo6pa3OBaTeJm:

0001: 3ape3epBuUpoBaHO

0002: TIpeBbItIeHne TOKA IPH
pasrone

0003: ITpeBbiIcHUE TOKA IPU
3aMeUIeHIN

0004: ITpeBbIIcHUE TOKA IPU
pasroHe MOoCTOSIHHOM CKOPOCTH
0005: IpeBblieHNE HATIPSIKEHUS
IIpU pa3roHe

0006: TIpeBbITIeHne HATPSHKEHUS
IPH 3aMeATICHUH

0007: TIpeBbItIeHne HATPSHKEHUS
MIPU TPH MIOCTOSIHHOM CKOPOCTH
0008: Ommbka Oydepnoro
pesucropa

0009: CHmxeHHe HaNpsKEHUS
000A: ITeperpy3ka
npeoOpa3oBaTess YaCTOTHI

000B: Ileperpy3ka nBuraTens
000C: Cooit BxOaHOH (ha3bl
000D: C6oii BeIXOAHOH (a3l
000E: ITeperpes IGBT

000F: Ombka BHETITHETO
000pynoBaHUs

0010: Ommbka cBs3H

0011: Omnbka KOHTaKTOpa
0012: Omnbka oOHApyKEHUS TOKa
0013: Ommnbka aBTOHACTPOMKH
JIBUTATEIIs

0014: Ommnobka natuuka / PG

Onucanune Wudopmanus 06 ommbke npeodpazoBaTesst

HEHCIPAaBHOCTH

npeoOpazoBarens

8000 0000: Het ommbxu 0015: Yrenue u 3anuce EEPROM

0016: Omnbka ammapaTHOH 9acTh
npeoOpa3oBaTess 4aCTOThI

0017: 3ambikaHe Ha 3eMJIIO

0018: Peszeps

0019: Peseps

001A: ocTurHyTO CyMMapHO€E BpeMs
paboTsl

001B: ITonk3oBaTenbckast ommoOka 1

001C: ITomb30BaTenbCKas OMmMMOKa 2

001D: TocTUrHYTO BpeMsI BKITIOUCHHUS

001E: O6psIB Harpy3Ku

001F: ITotpes crszu [TN]] Bo Bpemst pabOTHI
0028: Omunbka orpaHnIeHIS] MAKCUMAITLHOTO
TOKa

0029: Ommnodka nepexIroYeHns IBUraTeis BO
BpeMsi paboThI

002A: CnumrkoM 0OJIBIIOE OTKIOHCHUE
CKOPOCTH

002B: IIpeBslieHue CKOPOCTU ABUTATENS
002D: Ileperpes mBuraresns

005A: Ommbka HaCTPOHKHM YHKOIEpa

005B: 00pwIB 3HKOIEpA

005C: Oumbka Ha9aIEHOTO TOJIOXKECHHUS
005E: Ommbka oOpaTHOM CBSI3M MO CKOPOCTH

Anpem ommbok cBsizu Modbus
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Anpec Fault information
0000: Her ommuGoxk 0005: HesepHble naHHBIE
0001: Oummbia naposs 0006: HM3meHeHue 3anpeleHO §
8001 0002: Ommbika Koaa KOMAHLI 0007: 3abiOKUPOBAHO CUCTEMOI

0003:
0004:

Ombka CRC
HesepHnslii anpec

EEPROM)

0008: HuBepTop 3aHAT (BBIIOIHAETCS 3allUCh B

I'pynna bA Ilapametpsl cBsI3H

Kon

Ha3zBanue napamerpa

Jnana3oH HaCTpOWKH

[To ymomyanuto

bA-00

Bri6op Tuma cBsa3u

0: mpoTtoxos Modbus

0

SL9 mommepxkuBaer Modbus RTU, mozxe moba
npotokoia PROFIBUS-DP u CAN.

BATCA IPOTOKOJIbI oOMeHa JaHHBIMH, TaKHUC KakK

Kon

Haszpanue napamerpa

Jnana3zoH HacTpoilku

ITo ymonuanuto

bA-01

CKOpOCTh TIepeIadn

Pazpsan enunumi:
ko3 pument
nepeavy mo
npotokoxy Modbus.
: 300 BPS

: 600 BPS

: 1200 BPS

: 2400 BPS

: 4800 BPS

: 9600 BPS

: 19200 BPS

: 38400 BPS

NN Nk W~ O

5

3TOT mapaMeTp UCIONB3yeTCsl U YCTAHOBKH CKOPOCTH Mepe/lauu IAHHBIX C TJIABHOTO KOMIIBIOTEPa U
npeoOpazoBarens 9acToThl. OO0paTuTe BHUMAHHE HA TO, 9TO KOdhHUIHMEHT 607] XOCT-KOMITbIOTEpA U
peoOpa3oBaTelis JOMKEH OBITh OJJUHAKOBEIMU. B MpoTHBHOM ciiyyae, OOMEH JaHHBIMH HEBO3MOXKEH.
Uewm BbIIIIC 3HAYCHHE, TEM OBICTpee OYIeT NPOUCXOIUThH Mepeiada JaHHbBIX.

Kon

Haszpanue napamerpa

Jlnamna3zoH HacTpoOilku

ITo ymonuanuto

bA-02

®dopmat JaHHBIX
Modbus

0: Het mpoBepkw,
¢dhopmar gaHHBIX <8,
N, 2>

1: Kontpomis
YETHOCTH, (hopMaT
nmanHbIX <8, E, 1>
2: Kontponb
HEYETHOCTH, opmar
JaHHBIX <8, O, 1>
3: Het mpoBepkw,
(dhopMat TaHHBIX <8,
N, 1>
JlelicTBUTENHHO AJIS
Modbus

dbopMaT AAaHHBIX IJId TJIAaBHOTO KOMIIBIOTEpA U npeo6pasoBaTeJm YacCTOThl JOJIDKCH OBITH OJHNHAKOB,
MHa4C CBA3b 6yI[CT HCBO3MOJKHA.

0 — agpec macrepa

Kon Haszpanue napamerpa | JluanasoH HacTpOWKH ITo ymonuanuto
bA-03 Anpec ycTpoiicTBa 0 - 247 (O: 1
ITUPOKOBEILATEIHHBIN
anpec)
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Ecnu s nokansHOTO agpeca ycTaHOBJIEHO 3HaueHue 0, OH MOXKET PeaIn30BaTh IHUPOKOBEIIATEIBHYIO
(YHKIHIO XOCT-KOMITBIOTEPA.

Kon Haszpanue napamerpa | Jlnanazon Hactpoiiku | ITo yMondyaHuto
bA-04 Bpewms oTknnka 0-20mc 2Mmc
Modbus HelcTByeT TOIBKO AJA
Modbus

Bpems 3a7iepkkn OTBETa: OTHOCHTCSI K HHTEPBAITY BPEMEHH OT IIPeo0pa3oBatelisi, KOTOPHIi 3aBepiiaer
MPUEM JaHHBIX JJIs OTIPABKH JaHHBIX Ha TJIaBHBIN KoMITbloTep. ECiii BpeMst 0TBeTa MEHBIIIE BpEeMEHHU
00pabOTKM CUCTEMBI, BpeMs 3aICPKKHA OTBETA 3aBUCUT OT BPEMEHHOH 3aJIep)KKH BpEMEHH 00paObOoTKH
cucrembl. Eciin Bpemst 3a7iep>KKu 0TBETa OOJIbIIe, 4eM BpeMst 00padOTKH CUCTEMBI, TO MOCIIE TOTO, KaKk
cucremMa o0pabaThIBacT MaHHBIC, €r0 CIEAYeT OTJIOKHTh, YTOOBI IMOAOXKIATh, MOKa HE OyIeT
JIOCTUTHYTO BpPEeMsI 3aJICP’)KKH OTBETA, a 3aTEM OTIIPABHT JAHHBIE OOPATHO HA TIABHBIN KOMITBIOTED.

Kon Haszpanue napamerpa | Jlmanazon Hactpoiiku | ITo yMmonuaHuto

bA-05 TaiimayT 0.0c: 0.0c
HENCUCTBUTEIbHBIN
0.1c - 60.0c
JlecTBUTENBLHO TSI
Modbus

Korna ¢yskimus ycranosiena Ha 0.0, mapaMeTp BpeMEHHU 0XKUIaHUS CBSI3U HEJICHCTBUTEIICH.

Ecnu nnst QyHKIIMOHATEHOTO KO/Ia YCTAaHOBJICHO 3HAYCHUE BPEMEHU U €CITH MHTEPBAJl BpDEMEHU MEXKTY
COOOITICHUEM | CIICTYIOIICH CBSI3BIO MPEBBINIACT 3aJaHHBIA TaWMAayT, CUCTEMa COOOIIHUT 00 OImuoOKe
otkaza cBsi3u (Errl6). Ilpu oOBMHBEIX 00CTOsATEIRCTBAX OH ycTraHoBiIeH B 0. Ecim B cucteme
BBITIOTHSICTCS TTOCTOSTHHASI CBSI3b, YCTAHOBUTE ATOT MApaMETP JIJIsl KOHTPOJIS COCTOSHUS CBSI3H.

Kon Ha3panue napamerpa | Jluamas3on HacTpoliku | [To ymomdanuro

bA-06 Bri6op popmara
nepeaayn JaHHbIX
npotokoia Modbus

Pazpsan enunumi: 1
npotokon Modbus.
0: HecTanmapTHBIif
mpotokoa Modbus
1: CrannapTHBIH

npotokon Modbus

bA-06 = 1: BeiOepuTe cranmapTHHIN TpoToKoT Modbus.

bA-06 = 0: mpu YTeHNH KOMaHbl MOJYNHEHHOE YCTPOICTBO BO3BpAaIacT Ha OAMH OalT OoJbIIe, YeM
B CTaHAApPTHOM IpoTokoje Modbus, 11t moxy4eHus] JONOTHUTENbHON nHpopMauuu cM. CTpyKTypy
JAHHBIX CBSA3M 3TOr0 IIPOTOKOJIA.

Kon Haszpanue napamerpa | Jlmanazon Hactpoiiku | Ilo yMmomadaHuto
bA-07 Pa3pemenune Toka 0: 0.01A 0

1: 0.1A

Modbus

On HCIIOJIB3YCTCA MJIA MOATBCPKACHUA CAUHUIBI UBSMCPCHUSA TOKA, KOI'/Ia CAUTHIBACTCA BBIXO,I[HOﬁ TOK.
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["apaHTUITHBIN TAJIOH

1) I'apanTuiinelii cpok coctaBigeT 12 MecsaueB. B TedeHnme rapaHTUHHOTO CpoKa, €CIHM H3ZEIue
BBIXOJUT W3 CTPOSl WM TOBPEKIACHO IMIPH YCIOBHU MPABWIBHOTO WCIIONB30BAHUSA, CIEIYs
WHCTPYKIUSAM, KoMIanus CHUIIMyM HeceT Ha ce0e rapaHTUliHbIe 0053aTeIbCTBA.
2) B TeueHue rapaHTUITHOrO MEPUOJa PEMOHT BBHIMOIHSICTCS HA IJIATHOM OCHOBE MPH CIEAYIOIIMX
MPUYUHAX BBIXO/IA U3 CTPOSL:
A. CamocrosTenbblii peMOHT / MoaubuKalysa 0e3 MpeIBapUTeIbHOIO Pa3pEeIICHHUS;
B. BosneiicTBrue BO/IbI, BLUTH, aHOMAJILHOTO HATIPSDKEHYSI, APYTHUE IOJOOHBIC IPUYHHEI;
C. MexaHn4ecKue MOBPEXACHNS, BOSHHUKIIKE TIOCIIE 3aKYIIKH;
D. HenpaBumnbHast sKCITyaTanus;
E. HeucnpaBHOCTb, BEI3BaHHAS] BHEIIIHUMHY PUYMHAMU (BHEIIIHEE BO3/ICUCTBUE).
3) [Ipu oOHapyXKEHUN HEUCIIPABHOCTH WUTU TIOBPESIKICHHS MPOIYKTA, TIOKAITYIHCTa, 3aTIOJTHUTE TAJIOH.
4) IlnaTta 3a HerapaHTUHHBIA PEMOHT B3MMAaeTCS B COOTBETCTBHM C JCHCTBYIOIIMMHU Tapu(amMu Ha
obciyxuarane CUIIMYM.
5) Tlapantuiineiii Tagon He nepeusnaercsa. CoxpaHUTE TaJlOH M MPEACTaBBTE €ro IMpH 3ampoce
TEXHUYECKOTO 00CITy)KUBAHMUSL.

TI"apaHTHiiHbBII TAJOH

Anpec nokymnaTens:

Hndopmanus Hassanue xommanuu nim ®HO: | KonTakTHOE IHIIO:
O nokynareJe

TTouToBEBIN HHAEKC: Temn:

Mogens:

3aBOoJCKOM HOMeEp:
Nudopmanus o ToBape

[Jata npogaxu:

HaumenoBanue O(l)I/II_II/IaJ'IBHOFO npeaACTaBUTCIIA:

HNudopmanus o moaomke | (Cyts mpobieMbl 1 uHpOpMaIusa 00 yCIOBUAX pabOTHI):
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