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HMHeTpykums no 3kciuIyaranuy npeodpasosaresisi yactorsl cepuu IHD

IpeaucioBue

Baaromapum Bac 3a mokynky npeoopazoBarens yactorsl cepu INNOVERT IHD cnemmaibno 1uist
JABHTaTesIeii HACOCOB.

B nanHoi MHCTPYKIMM copepKuTcsl HHGOPMALHS IS IOJIB30BATEJIS 10 YCTAHOBKE, JJIEKTPHYECKOMY
MOIKJII0YEHNI0, HACTPOIKe NapaMeTPOB, esKeTHeBHOMY TEXHHYECKOMY OOCTY;KHBAHHIO, THATHOCTHKE W
ycTpaHeHHI0 HercnpaBHocTell. OT noJib3oBaresisi TpedyeTcss BHUMATEILHO M3yYNTh BCe PYKOBOIACTBO M
03HAKOMMTHCS ¢ WHCTPYKIMSMM IO 0e30MacHOCTH PpadoThl ¢ NpeodpasoBaresieM 4YacTOThI Iepel ero
YCTAHOBKOMH, HACTPOIKOM, IKCILTyaTalyeii 1 TEXHMYeCKAM 00CTyKHBaHUEM.

Texanmyeckne XapaKTepUCTHKHI JAHHOTO NPOIYKTA, 2 TAKKe ColepkaHie JAHHOH HHCTPYKIMH MOTYT
ObITH I3MEHeHBI 0e3 NPeBAPUTEILHOTO YBEIOMJICHHUS.

JlaHHOe pyKOBOICTBO HEOOXOIMMO XPAHUTH JOJKHBIM 00pa30M 110 BLIBOAA NPeodpa3oBaTesisi YacTOThI
W3 IKCILTyaTAIMH.

O0ecnieuenye 0€30IMaACHOCTH

YcnoBHbIe 0003Ha4eHNsI Ge30NIACHOCTH:
/% Onacno: HenpaBuiibHOE HCTIONB30BaHKIE MOXKET TPHBECTH K BOCILIAMEHEHHIO, TPABME BBICOKOW CTETICHH TSHKECTH U JIKE
JIETATBHOMY HCXOIY.

/1 Buumanue: HenpaBuiibHOe WCTIONB30BAHHE MOXET MPUBECTH K TPABME MAON WM CPeHell CTENeHH TSHKECTH U

TIOBPEXKICHHIO 000PYIOBAHHSL.

B Hcnoab3oBanue

e OnacHo

y

®  JlanHas cepus npeoOpasoBarerniell CIONB3yeTCs Ui YIPaBiIeHNs CKOPOCTHIO BPALLCHUS Bajia
Tpex(azHOTO WIEKTPOBUTATENIST X HE MOKET MICTIONB30BATHCS TS OMHO(MA3HOTO JIBUTATENIS WA B
WHBIX cepax npuMeHeHus. HecoOmoneHne MOXeT TPUBECTH K TOJIOMKE TpeoOpasoBaTesist
YacTOTHI TN K BO3HIKHOBEHHIO TIOXKapa.

®  JlanHas cepusi npeoOpasoBarenieii He MOAXOmUT Uil cep NpPUMEHEHHs], HENOCPEICTBEHHO
CBSI3AHHBIX C OE30MACHOCTBIO JIFOIEH, TAKMX KaK MEIIMIIMHCKOE 000PYIIOBAHHE.

®  JlanHas cepust ipeoOpasoBaresiell IPOM3BOIMTCS MO CTPOTUM KOHTPOJIEM CHCTEMBI YIPABIICHHS
Ka4ecTBOM. B cllydae cepbe3HOM aBapuyd WIM HECCHWH YOBITKOB BCJIENCTBHE COOsI
TpeoOpa3oBaTestsi 4acTOThI, HEOOXOMMMO TPUHSTH MePhI 0e30TaCHOCTH, TAKHE KaK JTyONTMpOBaHNE
WA 00XOZI,
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B TIposepka TOBapoB MO NMPHOLITHIO

I Buumanue
.

® B ciyuae oOHapyXeHHs! TOBPSKICHHS TPeoOpasoBarelisl WM OTCYTCTBYIOIINX JeTaseit
npeo0pasoBareNb YacTOThl YCTAHARIMBATH HENb3S. B MPOTUBHOM Cllydae CyIIECTBYET
OIMACHOCTB MOy YCHIIS TPABMBL.

B YcraHoBka

AN Buumanue
.

® [Ipu mepeHOCKe M YCTaHOBKE YACTOTHOIO —Mpeo0pasoBareisi ero HEeoOXOMMMO JepXKarb 3a
ocHoBaare. He crenyer nepkars €ro TONBKO 3a aHelb. B POTHBHOM CiTydae MOXKHO TIONTY9HTh
TpaBMY CTYIHEH WX IIOBPEIWTH IIPpeoOpa3oBaTelib B CTyJae €ro IafeHIL.

®  [IpeoOpasoBarenh YacTOTHI HEOOXOIMMO YCTAaHOBUTH HA OTHECTOMKYTO TIOBEPXHOCTb, HALIPHUMED,
METaJUTMYECKYTO, U M30eraliTe IpHMEHEHHS TOPFOYHX MaTepHasioB U HICTOYHUKOB TEILIa.

®  Cnemmre 32 TeM, YTOObI OTXOZBI CBEpNICHMS HE IO BHYTPh NPeoOpasoBarelisi 4acToThl BO
BpEMs YCTAHOBKU. B IPOTHBHOM Cilyuae CyIIECTBYyET PHCK BBIXOZA W3 CTpOS YacTOTHOTO
TpeoOpa3oBaTets.

®  Ecmi npeobpasoBarelth YacTOThI yCTAHOBJICH B KAy, IKad JEeKTPOyTIpaBIeHIs JOIDKEH ObITh
000pyIOBaH BEHTHISITOPOM W BCHTWIIMOHHBIM OTBEPCTHEM. Taroke TaM JOIDKHBI OBITh
HPE/yCMOTPEHBI KaHAIBI JUIsl TEIIO0TBO/IA.

B [loaxiroueHue

I OnacHo

Sy

®  [lonkiroueHNe JOIDKHBI BBINOMHAT KBAM(HUIMPOBAHHBIC MHKEHEPBI-WICKTPHKH. B mporBHOM
CITyJae CyIIECTBYET PUCK MOPaKEHFS MEKTPIUECKUM TOKOM HIIH TOBPEKICHHS IIPeoOpa3oBaTest
JacTOTBL

®  [lepen Tem, Kak BHIIOIHHTH MOMKTIOUCHHE, HEOOXOMMMO YOSIUTRCS, UTO TOada MEKTPOIATAHKS
OTKIIIOYEHA. B mpoTHBHOM cCilydae cyIecTBYeT pUCK HOPaKEHHS MEKTPUYECKMM TOKOM WIIH
BO3HHKHOBEHWUSI ITOXKapa.

® Kiemmy 3azemsiennsi PE HeoOXomumo HaJge)XHO 3a3eMJMTb, B IIPOTHBHOM Clydae, KOKyX
peoOpasoBaTest YaCTOThI MOKET CTaTh IIPOBOIAIINM.

® YroOer obecrieunTh OE30MAaCHOCTB, TMPEOOpa3oBarellb YacTOThl W JBHIaTeNb JODKHBI OBITh
3a3eMJICHBI. 3alpelieH0 KacaTbCi KIEMMBI LM SIEKTpormTaHust. [IpoBoma KieMM memm
IEKTPOIIUTAHMS IPEoOPa30BaTeIst HE JIOJDKHBI KOHTAKTHPOBATH C KOPITyCOM Ipeodpasosaresisi. B
TIPOTHBHOM CITy4ae CYILECTBYET PUCK HOPaKEHHs JEKTPHIECKAM TOKOM.

®  CoeMHSIONE KIEMMbI TOPMO3HOIO pesucropa - (+) u PB, M HOOKIIOYaTs ApYrde KpeMbl
3anpeleHo. B IpoTHBHOM cilyuae CyIIecTByeT PHCK BO3HHIKHOBEHHUS TIOKAPA.
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Buumanue

Foe

®  TpexdasHblil MCTOUHWK IMTAHMS HE CNEAyeT MOMKIIoYars K BbIXOmHBIM KiiemMam U-V-W, B
MPOTHBHOM CITy4ae CYILECTBYET PUCK TIOBPEXKIICHNS [IPe0oOpa3oBarelist 4acToThl.

®  Kareropuueckd 3anpeliaercsl MOMKIIoYarh BBIXOAHYIO KIEMMY MNpeoOpas3oBarensi 4acToThl K
KoHzeHcaropy Wi Gunsrpy 3anmthl ot oMex LC/RC ¢ da3upiM BeiBOmOM. B mporrBHOM citydae
MO)XHO TTOBPEIUTH BHYTPEHHHE 2JIEMEHTbI PE0OpazoBaTertsi YaCToThI.

®  HeoOxomMo yoemuThes, uTo (hasbl 1 HOMUHAIBHOE HAPSDKEHHE MCTOYHNKA ITUTAHKS COOTBETCTBYIOT
3HAYCHMSM, YKA3aHHBIM Ha 3aBOICKOM TaOmuke. B MPOTHBHOM Ciydae CyIIECTBYET DHCK
MOBPEK/ICHHSI PE00pa30BaTerisl YaCTOThL.

® [IpoBoma KJIeMM LeMH 3EKTPOIUTAHKS peo0pa3oBareisi U MPOBOIA KIEMM LEMH YIIPARICHHUs
JIOJDKHBI OBITh TPOJIOXKEHBI OTHENBHO APYr OT APYra WM IO MPSMBIM YIIOM JPYr K IPYTYy.
HecoOmonenve mprBeneT k 00pa3oBaHHIO IIOMEX CHTHAJIA YIIPABIICHHS.

® FEcm gmHa xabereld Mexay mHpeoOpasoBaresieM 4YacToTel M jpurareneM Oonbiue 100 M,
PCKOMCHITYeTCSI KCIIONBb30BaTh BBIXOIMHOW JpOCCENib, YTOOBI M30ekKarh cOOs mpeoOpasoBaresis
YaCTOThI, BI3BAHHOTO CBEPXTOKOM PaCPE/ISIUTENLHOIO KOHICHCATOPA.

® Ecm npeoOpasoBareib 9acToThl 00OPYIOBaH APOCCENeM TOCTOSHHOTO TOKA, OH JIOJDKEH OBITh
TIOJIKJTEOUEH K JPOCCEITIO IIOCTOSTHHOTO TOKA C UCTIONb30BaHkeM KiiemM P1 1 (+). B porusHOM citydae
npeoOpa3oBaTesIb YacTOThI He OyfieT 0TOOpaXKaTh JAHHBIC TIOCIIC BKJTFOUCHYIS ITUTAHUSL.

B Okcmryaranus

i OnachHo

®  lICTOYHMK MUTAHMSI MOXKHO TIOKJIIOYATh TOJBKO TOCIIE 3aBEPLICHMSI TIOKITFOUECHHUS U YCTaHOBKH
KpbIkd. CHAMATh KPBIIIKYy NMpeoOpa3oBarelisi 4acToThI MOClie MofauM MUTaHus 3arperneHo! B
TIPOTHBHOM CITy4ae CYILECTBYET PUCK HOPaKEHHS JIEKTPHIECKAM TOKOM.

®  Ecmwm 3a1ana QyHKIMS aBTOMATHIECKOTO cOpoca ONMMOKY WITH TIOBTOPHOTO 3aITyCKa, HEOOXOMMO
TPUHSATH MEPBI 110 W30JSIIN MEXaHHYECKOro 0o0opynoBaHus. HecoOnroneHre MoeT pUBECTH K
TIOJTYYEHHIO TPABMBI [IEPCOHAIIOM.

®  Ecim Ha npeoOpa3oBatelib YacToThl TIOACTCsl [IMTaHUe, JAXKE €CIIM OH HAXOIUTCSI B COCTOSHUM
OCTaHOBKH, KJIEMMBI IpeoOpasoBareisi YacToThl Bee elle 1of HanpsbkeHreM. Kacarbes kiemMm
npeoOpasoBareisl YacToThl 3alperieHo. B MPOTHBHOM Cilydae CyILIECTBYET PUCK TOPKESHHS
WEKTPUYECKIM TOKOM.

® OummOKy W aBapyiHBIA CHTHAT MOXHO COPOCHTH TOJBKO TOCTIC TPEPHIBAHMS BBITOIHIEMON
komaH1pl. HecoOmozieHrne MOKeT PUBECTH K TIOTYEHHIO TPABMBI IIEPCOHATIOM.
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Buumanue

®  He BhIMONHsATE 3aIyCK WM OTKIIOYCHHE TIpeoOpa3oBarTelis 4acToThl MOCPEICTBOM BKIIOYCHHUS U
OTKIIOYEHMsSI TmTaHusl. HecoOmoneHne MOXeT NPUBECTH K TOBPEXICHUIO IpeoOpa3oBaress
YaCTOTHL.

® [lepen TeM, Kak HadaTh paboTy, yOSIUTECH, YTO EKTPOIABHIATENh U 000PYIOBAHUE HAXOMATCS B
JIOTTYCTAMOM /TFialia30He HICTIONB30BaHMsA. HecoOmoneHne MOKeT TPUBECTH K TTOBPEKICHHIO
000pyIOBaHKS.

®  TemwiooTBoA M TOPMO3HOM pE3UCTOpP MMEIOT BBLICOKYIO Temreparypy. He kacaiitech AaHHOTO
00opynoBaHsL. B poTiBHOM citydae cyIecTByeT OlacHOCTh OXKOTa.

®  Ecm u1s npeoOpasoBaresist 4acTOThI HCIONB3YeTCsl TIObEMHOE 000PY/IOBAHHE, TAKKe HEOOXOIMMO
HCTIONB30BaTh MEXAHIMYECKUH JICHTOUHBIM TOPMO3.

® He ciemyer mpoM3BOIGHO W3MEHATH IapamMeTphl IpeoOpa3oBareisi YacTOTHL. bBOMBIMHCTBO
3aBOJICKMX TIApaMeTPOB TMPeoOpasoBaTesi 4acTOThI COOTBETCTBYIOT PabOuM TpeOOBaHWSM, U
TIOJB30BATENI0  HEOOXOAMMO TOJIBKO 3allaTh HEKOTOpble HEeoOXomuMble mapamerpbl. JIoboe
CllyyailHOE M3MEHEHHE [apaMETPOB MOXET TPHBECTH K TOBPEXKICHHIO MEXaHHYECKOro
000pyHOBaHMUS.

® B cdepax mpuMeHEHHS C TIEPEKTIOYCHIMEM MEXTy HaCTOTOW IHTAIOIIEH CeTH M TIEPEeMEHHOM
YacTOTOH HEOOXOIMMO COEIVHHWTH [1Ba KOHTAKTOpA IS KOHTPOJST YacTOTHI MUTAIOIICH IIelH 1
TIEPEMEHHON YacTOThL

B TexHuyeckoe 00CTYKHBAHUE U IPOBEPKA

6 . Omnacro

® He kacaiftech KieMM TpeoOpa3oBaTelisi YaCTOThl B COCTOSIHUM BKIIFOUCHUS. B MpOTHMBHOM Citydae
CYIIECTBYET PHICK MOPKESHHUS EKTPHIECKAM TOKOM.

®  [lepen Tem, Kak CHATH KPBIIIKY, CHAa9aJ1a HEOOXOIMMO OTKITFOINTH ITUTAHKE.

® [locie OTKIIOUECHMS THUTAHUS TIONOXKAUTE MUHAMYM 10 MHHYT WM YOSIUTECh, YTO WHIMKATOD
CHARGE (BAPSAIKA) He ropurt, mepel TeM, Kak MPOBOIUTH TEXHUYCCKOE OOCITYXKUBAHUC H
MPOBEPKY, YTOOBI HE JOMYCTUTh IPUYMHCHUS BpENa IMEPCOHATY OCTATOYHBIM HAIPSDKCHHCM
WIEKTPOIUTUYECKOTO KOHJIEHCATOPA LIETH MMEKTPOIUTAHNUSL.

®  TexHmueckoe OOCTYKMBaHHE, TPOBEPKY WM 3aMEHy VIEMEHTOB JIOJDKHBI  BBIIONHSTH
KBTM(DUITMPOBAHHBIE HEYKEHEPBI-JICKTPHKH.

A Buunmanme
, . ‘.‘

® Jleuarnele miars! umeroT uHTerpambHele CMOS Mukpocxemsl. He kacaiitech meuarHoil IUiatel,
YTOOBI M30€XKaTh €€ NOBPEKICHHSI CTATHUECKIM JICKTPHIESCTBOM.
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I'maBa 1 Onucanue npeodpaszoBaresisi 4acTOThI.

1.1 Onwucanue Mo/ MPeodpa3oBaTeIst

Monens:

IHD 152P43T

L

T: anmaparHble cpencTsa
Konmuectso (a3 HarpshKeHu st TTaHus MpeoOpasoBaTesis

BxomHoe Hanpsprenue: 2 —220B, 4 —380B

P: Bepenst 11O 1151 HacocoB,

O0603Ha4eHNE MOLITHOCTH IPeoOpa3oBaTesis, BEMHCISIEMOH B BT,
TIEPBBIE /1BE L(PBI — MHOKHUTEIb, TPETHS Li(pa

— KOJIMYECTBO HYNEN

Tyn npeo6pazosarerst: [HD

Inasa 1 Onucanue npeo6pasoBareisi YaCTOThI 8
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1.2 XapakTepucTHKH pa3TH4HbIX MoJIeJIeii mpeodpa3oBarelieii

BbIXOQ BXOJ
Mozer MOHKH];(T) " | Howmmsii lzen%i?gég?f Hanpspxenue Tok, A Tobgggf "
TOK, A A

[HD401P21T 04 25 3.0 4.0 BCTPOECHHBII
HD551P21T 0.55 35 42 7.0 BCTPOCHHBII
IHD751P21T 0.75 45 54 176-264 B, 74 BCTPOCHHBII
[HD112P21T 1.1 6.0 7.2 50/60 ' 9.0 BCTPOEHHBII
[HD152P21T 1.5 7.0 84 99 BCTPOEHHBIH
[HD222P21T 22 10 12 15.5 BCTPOEHHBIH
[HD751P43T 0.75 2.5 3.0 3.7 BCTPOCHHBII
IHD112P43T 1.1 3.0 3.6 5.0 BCTPOCHHBII
IHD152P43T 1.5 4.0 4.8 54 BCTPOEHHBII
IHD222P43T 22 6.0 7.2 7.0 BCTPOCHHBII
THD302P43T 3 7.0 84 8.0 BCTPOECHHBIH
IHD402P43T 4 9.0 10.8 10.7 BCTPOEHHBIN
THD552P43T 5.5 13 15.6 15 BCTPOEHHBIH
IHD752P43T 7.5 17 204 20.5 BCTPOCHHBII
IHD113P43T 11 25 30 27 BCTPOCHHBII
IHD153P43T 15 32 384 35 BCTPOEHHBIN
[HD183P43T 185 37 444 38.5 BCTPOECHHBII
[HD223P43T 22 45 54 46.5 BCTPOEHHBII
IHD303P43T 30 60 72 62 BHEIIHUN
IHD373P43T 37 75 90 76 BHEIITHHUIN
IHD453P43T 45 90 108 304456 B 92 BHEIITHUIN
IHD553P43T 55 110 132 50/60 1"11’ 113 BHEIIHUIA
IHD753P43T 75 150 180 157 BHEIIHUN
IHD903P43T 90 176 2112 180 BHEIITHUIA
IHD114P43T 110 210 252 214 BHEIIHUI
IHD134P43T 132 250 300 256 BHEIIHUN
IHD164P43T 160 300 360 307 BHEIIHUN
IHD184P43T 185 340 408 345 BHEIIHUN
[HD204P43T 200 380 456 385 BHEIIHUN
IHD224P43T 220 420 504 430 BHEIITHUIA
[HD254P43T 250 470 564 480 BHEITHUN
[HD284P43T 280 540 648 548 BHEIIHUI
[HD314P43T 315 600 720 610 BHELIHMI
IHD354P43T 355 660 792 670 BHELIHMI
[HD404P43T 400 730 876 740 BHEILHHIA
THD454P43T 450 840 1008 850 BHEILHHIA
[HD504P43T 500 900 1080 910 BHEILHHIA

Inasa 1 Onucanue npeo6pasoBareisi YaCTOThI
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1.3 TexHnyeckue XapaKTepUCTHKH

Texuuueckue xapakrepucruku cepun IHD

Beon JIpariasoH HAIPSDKCHIS 3 dazsr: 304~456 B (Homum. 380~440 B)
Buisox Yacrora 0,00~320,00 I' (0,0~3200,0 I'ty)
Tleperpy3ouHast CIocoOHOCTH 120% B Teuenve | MuH.
PexxiM ynpasreHnst BexTopHblii 0ecceHCOPHDINH Cxanspublii (V/F)
Kpysituwii MOMEHT 1pH Iycke 0,5 T'u 150% 1,5 ' 150%
Jlpiaria3oH peryymp. CKOpoCTH 1:100 1:50
(;)CH‘JBHBW TOYHOCT CTabMIM3ALL, CKOPOCTH +0,2% +0,5%
YHKIMH Y TSIILIAM
yHpaBJIeHyst Zmﬁm P Ectb Her
TOYHOCTB KPYTSILLErO MOMCHTA +10% —
Bpews peaiaum kpyiiero <20 mc —
MOMEHTa
TlepexmodeHyie BEKTOPHOIO PEKIMA 110 CKOPOCTH / TIO MOMEHTY
PerymipoBka NOHMKEHHOTO HATPSDKEHUS
PyYHOE/ABTOMATIMECKOE HAPACTAHHE MOMEHTA
MHOro(h)yHKIMOHAIBHBIE KJIEMMBI BBOI&/BBIBOJIA
TlepexiroueHue Ha 3a3eMyleHHe pabOThI IIEPEM. TOKA
Kirouesble (hyHKIm Pabora ¢ mpe/tyCTaHOBICHHBIMU Tpocoii TUTK
CKOPOCTAMH
ABrOmonxsar KommeHcarwist CKONBKeHHUst
OrpaH1yeHue Mo TOKY S-KpHBast YCKOPEHHs/3aMeVICHIS
OTcrexuBaHIe MOMEHTa OrpaHideHue 10 MOMEHTY
OCHOBHbBIE TT1/I-perysstrop; OyHKIWST aBTOMATHYECKON PEryJIMPOBKH HANPsDKeHHST; KOHTPOIIb ITMHBL
(yHxmm Vo R et il c ol IlyneT ympasnenys, KeMMbI IIPOrPaMMUPYEMBIX BXOJIOB BBEPX/BHU3, TIOPT CBSI3H, AHATIOTOBBIC
Bxozbl All AL2, kieMma MMITYJIbCHOTO BXOJI2
Bpewmst yck./3amem. 0,1~3600 ¢
Yacrora npu 1mycke 0,00~60,00 Ty
Yacrora aktvBaruu Topmoskernst DC: 0,00~300,0 I'i;
TopMorkeHHE TOCTOSTHHBIM Tok Topmorkerust DC: 0,0~100,0%;
TOKOM Bpewmst Topmoskennst DC: 0,0~30,0 c;
Bpictpast aktuBarms Topmoxkerust DC 6e3 BpeMeHH 3a/IepyKKI
TopmoKeHHE MarHUT.
HOTOKOM BbicTpoe 3ameyieHre IocpeICTBOM JI00aBIIeHs MATHUTHOT'O TTOTOKA IBHTaTesIst
TIMHAMHGECKOS TOPMONEHHE 400 B: Hanpsoxenne Z[el:/ICTBI/ISI Topmo3a 650~750 B
200 B: Hanpspxenue netictsust Topmosa 360~390 B
o ——— 3arpy3Ka U BeITpy3Ka [apamMeTpoB MOCPEICTBOM ITyJIbTa YIPABJICHUS.
Iosp30BaTess MOJKET 3aIPETUTh KOMMPOBAHUE 3arPY>KEHHBIX [TapaMETPOB.
YHukanibHbIe Hesapucumblii Bo3TyIIHbIA Koncrpykiwist He3aBUCMMOT0 BO3IyHIHOIO KaHaIIA [IOBBIIIACT IEKTPUIECKYIO
Gbyskunn KaHa1 HAJIEKHOCTb.
OGHapy»KeHHe MpH Hoz1ade ABTOMaTHYECKas HCHTU(DUKALIS BHYTPEHHIX U ITepU(epUUecKiX KOHTYPOB IpH
TUTaHUS T10/1a4€ MUTAHUS
Cesi3b Iporokon RS485 Mmeercst nporokon cesizu ModBus-RTU
Mexdazuoro K3 OmmOoK BHEIIHIX YCTPOUCTB
K3 mexny dazoit u semieit AHOMAITBHOTO aHAJIOTOBOTO BXO/IA/BBIXO/IA
OumoOKH aBTOHACTPOHKU Ieperpy3ku 1o Toky
OnmoOKH KOITMPOBAHYIS [1apaMETPOB AHOMAITBHOTO COOSI TIO/Ia9H TIUTAHKSI TIPH padoTe
3ammra ot OrmmOKY NOKITFOYEHIST IUTATHI PaCIIMPEHIST CBepxTOK
OrmOKH CBsI3U Henocrarka/i30bITKa HAPSDKEHIS
AHOMAITBHOM MOZ1a4y TUTAHUS OmmOKY KOHTaKTa perie
OO0pbIBa BBIXOHX (ha3 Ieperpesa
Henocrarka/m30bITka HanpshKeHEst py nofade nuranust  Onmboutoi padotet EEPROM
KIII B 3aBucumoctu ot MotHocTH: 110 7,5 KBT >93%, 11 kBT .. 45 kBT >95%, 55 kBT 11 BbIITIE > 98%
-10 ~+40°C, BosmozkHO 40 ~ 50°C 1py yMEHBILICHIY HOMUHAIBHOM
Okxpy>Karorias TeMreparypa Harpy3ku. HoMnHasbHbIH BBIXOIHOM TOK yMeHbIIaeTcs Ha 1% mpu
KaKJIOM TOBbIIIEHHH Temneparypbl Ha 1°C.
OxpyKaromast Briaxxrocts 5~95%, 6e3 00pa3oBaH¥sI KOHJICHCATA
cpena Bubparst 3,5 Mm, 2~9 Tir; 10 M/c?, 9~200 Ty 15 m/c?, 200~500 iy
0~2000 m; Bo3mokHO BbIie] 000 M pH yMEHBILIEHHN HOMUHATBHOM
Beicora
Harpy3ku. [Torrkaercst Ha 1% npu yBenmdennn Ha 100 M.
Temneparypa XpaHeHHs —40~+70°C
Inasa 1 Onucanue npeo6pasoBareisi YaCTOThI 10




HMHeTpykums no 3xciuryaranuy npeodpasosaresisi yactorsl cepuu IHD

1.4 TabapuTHBIE M NPUCOEUHUTEILHBIE pasMepbl (Mm)

TIpeobpazoBaremm morHOCTEIO 0,4 — 5,5 KBT

Monenn H w D H1 A B d

IHD401P21T

IHD551P21T

IHD751P21T

IHD112P21T

IHD152P21T

HD751P43T 150 &3 120 166 65 153 5

IHD112P43T

IHD152P43T

IHD222P21T

IHD222P43T

IHD302P43T

IHD402P43T 200 120 140 215 98 202 5

IHD552P43T

Inasa 1 Onucanue npeo6pasoBareisi YaCTOThI 1



HMHeTpykums no 3xciuryaranuy npeodpasosaresisi yactorsl cepuu IHD

TTpeobpazoBarem MoHOCTEIO 7,5 — 500 kBT
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Monens H W D H1 A B d
[HD752P43T
[HD113P43T 258 155 180 285 120 270 7
[HD153P43T
[HD183P43T
[HD223P43T 310 192 185 340 150 323 7
[HD303P43T
[HD373P43T
[HD453P43T 425 270 200 450 200 430 7
[HD553P43T
[HD753P43T 535 320 248 560 240 540 9
[HD903P43T
[HD114P43T 640 380 248 665 240 640 9
[HD134P43T
IHD164P43T 710 465 355 750 380 719 1
IHD184P43T
THD204P43T
THD224P43T 1400 400 400 1400 460 1270 13
THD254P43T
THD284P43T
[HD314P43T 1600 500 420 1600 560 1460 13
[HD354P43T
THD404P43T
[HDASAPA3T 1800 780 450 1800 840 1630 13
IHDS504P43T

Inasa 1 Onucanue npeo6pasoBareisi YaCTOThI 12



HMHeTpykums no 3xciuryaranuy npeodpasosaresisi yactorsl cepuu IHD

1.5 Cxema paGouero myJibTa ynpasieHHsl © MOHTA)KHbIE pa3Mepbl (MM)

& N G

— 9] [ EE |

| 15

100
90
=

L' J LN

Pric.1-3 Cxema myrnsra ypariieHHs] 1 MOHTaKHBIC pa3Mepbl
1.6 YepTesxk MOHTAKHOI paMKH /ISl BLIHOCHOI KJIaBHATYPbI
Pazmepsr (Mm):

10 10 64.5

118

122

o]

= =

uu

Pric.1-4 Yepresx HONMKH TSt MyITBTA YIIPABICHIS 1 MOHTAKHBIE PasMEphI

1.7 TanHbIe 1151 BLIGOPA TOPMO3HOTO PE3UCTOpa

Mozenns npeodpazoBaTesist "TopMO3HOi MOJTyJIb TOI;I]:I;):::ZPP&HCNP — M:;I‘:]::;)
THD401P21T 100 Br 200 Om 1 135
IHD551P21T 200 Br 150 Om 1 135
IHD751P21T 200 Br 150 Om 1 135
IHD112P21T 400 Br 100 Om 1 135
IHD152P21T 400 Br 100 Om 1 135
THD222P21T 300Br 70 Om 1 135
IHD751P43T 400 Br 300 Om 1 135
IHD112P43T 400 Br 300 Om 1 135
IHD152P43T . 400 Br 300 Om 1 135
IHD222P43T Bertpoct i 500 Br 200 Om 1 135
THD302P43T 500 Br 200 Om 1 135
THD402P43T 500 Br 200 Om 1 135
THD552P43T 500 Br 100 Om 1 135
IHD752P43T 800 Br 75 Om 1 130
IHD113P43T 1000 Br 50 Om 1 135
IHD153P43T 1500 Br 40 Om 1 125
IHD183P43T 4000 Br 30 0m 1 125
IHD223P43T 4000 Br 300m 1 125

Inasa 1 Onucanue npeo6pasoBareisi YaCTOThI 13



HMHeTpykums no 3xciuryaranuy npeodpasosaresisi yactorsl cepuu IHD

Mopenns npeodpazoBaTesist "TopMO3HOi MOJTyJIb TQ;:I:;);I:ZPP&HHOP — M:;I;:::?%
IHD303P43T 6000 Br 20 Om 1 125
[HD373P43T 9000 Br 16 Om 1 125
[HD453P43T 9000 Br 13,6 Om 1 125
IHD553P43T 6000 Br 20 0Om 2 135
IHD753P43T 9000 Br 13,6 Om 2 145
IHD903P43T 6000 Br 20 Om 3 130
IHD114P43T 6000 Br 20 Om 3 130
IHD134P43T 6000 Br 20 0m 4 130
[HD164P43T . . 9000 Br 13,6 Om 4 130
IHDI84P43T BretlHii TOpMOsHolt. g0 5 ™3 6 O 4 130

MOTyJTb (OIS
IHD204P43T 9000 Br 13,6 Om 5 130
IHD224P43T 9000 Br 13,6 Om 5 130
IHD254P43T 9000 Br 13,6 Om 5 130
[HD284P43T 9000 Br 13,6 Om 6 130
IHD314P43T 9000 Br 13,6 Om 6 130
IHD354P43T 40000 Bt 30m 2 130
IHD404P43T 40000 Br 30m 2 130
IHD454P43T 60000 Br 2 0Om 2 130
IHD504P43T 60000 Br 2 0m 2 130
Ilpumeuanue:

Crioco0 MOIKITIOYeHHST ISl HECKOMBKMX TOPMO3HBIX PE3UCTOPOB — 3TO MapalieNbHOe mHomioueHue. Hampumep, mist
nipeoOpazoparerst yactorsl IHDS53P43T pexomeHyercst mapaienbHOe OIKITIOIEHHE IByX TOPMO3HBIX pesrctopos 6000 Br 20

Ow, TIpr 3TOM CyMMa 3Ha9ICHHH TOPMO3HBIX pe3ucTopoB OyzeT pasHa 12000 B, 10 Om.

Inasa 1 Onucanue npeo6pasoBareisi YaCTOThI 14



HMHeTpykums no 3xciuryaranuy npeodpasosaresisi yactorsl cepuu IHD

1.9 TensioBb1IENEHME

Totepu sHeprun Ha peoOpazoBanwe B [TU repeMeHHOro HalpspKEHHs B IOCTOSIHHOE, & 3aTeM 00paTHO B MEPEMEHHOE, COCTABIISIFOT
OKoMo 5%. 2TH TIOTepH SHEPIUX MPUBOIAT K TEIUIOBBIIENICHUIO, TTIO3TOMY CIIEIyeT TIPSIOTBPAILATh YBEIIUCHHE TEMIICPaTyphl B
CITydae YCTAaHOBKH M3IEIHS B 3aKPBITHIH IIIKad, I 4eT0 MPeIyCMaTprBarh B IIKady PUHYIATENBHYIO

OXJTKTATOTITYTO BEHTHISIIIFIO. B 3TOM clydae He0OXOMMO YUHTHIBATE TAHHBIE O TEIUIOBBIIEIICHHH, YKa3aHHbIe B Ta0mme 1.9

Tabnmma 1.9 TerwmoBbIneeHre P HOMAHATIEHON HArpy3Ke

Mornenb MorHocTs, TennoBbIneIeHUE,
nipeoOpasoparerst kBT, Mongocts, Br Br
BxomHoe HanpsbKeHUE TIEPEMEHHOTO TOKa, 1 dasa, 220 B, 50/60 'y
IHD401P21T 04 400 28
IHD551P21T 0,55 550 38,5
IHD751P21T 0,75 750 52,5
IHD112P21T 1,1 1100 77
IHD152P21T 1,5 1500 105
ITHD222P21T 22 2200 154
BxonHoe HanpsbKeHUE MEPEeMEHHOTO TOKA, 3 dasel, 380 B, 50/60 Iy
IHD751P43T 0,75 750 52,5
IHD112P43T 1,1 1100 77
IHD152P43T 1,5 1500 105
THD222P43T 22 2200 154
IHD302P43T 3 3000 210
IHD402P43T 4 4000 280
IHD552P43T 5,5 5500 385
IHD752P43T 7,5 7500 525
IHD113P43T 11 11000 550
IHD153P43T 15 15000 750
IHD183P43T 18,5 18500 925
IHD223P43T 22 22000 1100
IHD303P43T 30 30000 1500
IHD373P43T 37 37000 1850
IHDA453P43T 45 45000 2250
IHD553P43T 55 55000 1650
IHD753P43T 75 75000 2250
IHD903P43T 90 90000 2700
IHD114P43T 110 110000 3300
IHD134P43T 132 132000 3960
IHD164P43T 160 160000 4800
IHD184P43T 185 185000 5550
IHD204P43T 200 200000 6000
THD224P43T 220 220000 6600
IHD254P43T 250 250000 7500
IHD284P43T 280 280000 8400
IHD314P43T 315 315000 9450
IHD354P43T 355 355000 10650

OcCHOBHas 9acTh B TETUIOBBIZIENICHNH — roTepy B ciToBbIX mietisix IGBT. TToaroMy n3MeHeHre HeCyIiel 4acToThI TI03BOJISIET

PeryJIMpoBarh TEILIOBbIZIEICHHE MPe00pPa30BaTEs YaCTOThL

Inasa 1 Onucanue npeo6pasoBareisi YaCTOThI 15



HMHeTpykums no 3kciuIyaranuy npeodpasosaresisi yactorsl cepuu IHD
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PyxoBoncTBo nosn3osareis. Ilpeo6pasoBarens yacrorsl cepun THD

I'naBa 2 YcranoBka npeodpa3oBareJisi 4aCTOThI

2.1 IlapamMeTpbl OKpY:KaloLIel cpeabl A5l YCTAHOBKH Mpeodpa3oBaTeJieit

B [130eraiiTe ycTaHOBKH ITpeoOpa3oBaTesieil B MecTax, IJe:

- MPHUCYTCTBYET MACISTHBIN TyMaH, METAIIMYECKUH MTOPOIIOK U BB

- IPACYTCTBYET OTACHBIN Ta3 U )KUIKOCTb, a TAK)KE KOPPO3UITHBIHN, OTHEOIaCHBIN W B3PHIBUATHIN ra3d

- COIIEPKUTCS COMb.

B 3anpemeHo ycTaHaBIMBATh IpeoOpa3oBaTeNd B MeCTaX, Ie OH OyaeT MOABEP)KEH BO3ACHCTBUIO HPSIMBIX
COJIHEYHBIX JTyUei.

B 3anpenieHo ycTaHaBIMBaTh MPOAYKT HAa OTHEOIIAaCHBIE MaTepHalbl, HAIIpIMep, JePEBoO.

B CnenuTe 3a TeM, YTOOBI METaJUIMYECKasi CTPYXKKa OT CBEPJICHHMS HE IoTaja BHYTPh IPeoOpazoBaTelis YacTOTHl BO
BpeMsI yCTaHOBKH.

B YcraHOBHTE IPeoOpazoBaTeNb B BEPTHKAIHLHOM ITOJIOKCHUN B 3JIEKTPHUECKOM ITKady, IMEIOMEeM KIacC 3aIluThI
KOpIIyca, KOTOPBIH COOTBETCTBYET OKpYy’KaloIlel cpene; MpH HEOOXOIAMMOCTH C BCTPOCHHBIM OXJIa)KJAIOIINM
BEHTHJIITOPOM WJIM BO3AYIIHBIM KOHIWIIHOHEPOM, YTOOBI NPENOTBPATUTH IOBBIIICHHE TEMIICPAaTypbl BHYTPH

mkaga Beime 40 °C.
2.2 MonoxeHue NP YCTAHOBKE U HEOOX0UMOE MPOCTPAHCTBO

Just Toro, 9TOOBI HE CHWXATh TEIUIOOTBOA OT mpeoOpa3oBaressi, mpeoOpa3oBareib JODKEH OBITh YCTaHOBIICH

BEePTHUKAIBHO, a TaKke IS HETO HEoOXOAWMO NPEeIyCMOTPETh OIpefelieHHOe CBOOOTHOE IMPOCTPAHCTBO, KaK

7 (=]

TOKa3aHo Ha puc. 2-1

>50 mm

NN

Puc.2—1 IlonoxxeHue pu ycTaHOBKE Prc.2—2 Cxema ycTaHOBKH

Mpumeuanne: Eciu BepTHKAIBbHO PACIIONOKEHBI HECKOJIBKO MpeoOpasoBarelnieil CBEpXy M CHH3Y, MEXIY HHUMHU

JIOJDKHBI PACIONaraThCsl BO3AYIIHBIE e(IECKTOPEI.

I'maBa 3 IoaxioueHue npeodpa3oBaTesisi YaCTOThI 17



PykoBoacreo noabs3osarens. Ilpeodpasosarenns yactorsl cepuu IHD

2.3 CHAATHe M YCTAHOBKA BLIHOCHOM KJABHATYPHI U IUNIACTHKOBOI0 KOpIyca.
2.3.1 CHsATHE ¥ YCTAHOBKA BHIHOCHOI KI1aBHATYPBI.
o CHATHE TaHEIH YIpaBICHUS
Kak noka3zano Ha puc. 2-3, HA)KMHTE Ha BBICTYIl Ha BEPXHEM TOpIE KJIABUATYpPhI, YTOOBI BHICTYII BBILIET HAPYXKY,
a 3aTeM CIIBUHBTE KJIABHATYPy BBEPX.
¢ YcTaHOBKa BBIHOCHOH KJIABHATYPHI.
Kak noxazaHo Ha puc. 2-4, 0CTOPOXXKHO HAKMHTE Ha IIEPEAHIOI0 INIOCKOCTh KIIABUATyPhI B HAIIPaBICHUH KOpITyca

npeo6pa30BaTen;1, TIOKa HE YCJBIIIUTE MIETYOK.

Puc.2-3 Castre KaaBuaTyphl Puc.2-4 YeranoBka KiaBHATypHI

2.3.2 CHAiTHE ¥ YCTAHOBKA INIACTHKOBOI0 KOPILyCca MPeodpa3oBaTeisi YaCTOThI
o CHATHE TIIaCTHKOBOTO KOPITyca

C ycuimeM Ha)KMHTE Ha JIBa COCIMHUTEIBHBIX (DUKCATOpa ClieBa M CIIpaBa B BEPXHEH €ro 4acTu, 4yToObl OHA
BhIIIUIA Hapyxy. [IpUnogHIMHTE MIACTUKOBBIM KOpIyC, KaK MOKa3aHO Ha puc. 2-5.
¢ YcTaHOBKa IUIACTHKOBOTO KOpITyca

ITocne mopkmroYeHMs] KIEMM KOHTypa IUTaHHS M KJIEMM KOHTypa YHpaBJICHHS BCTaBbTE IBa (huMKcatopa C
3alIe]KaMy B HW)KHEH JIMIEBOM YacTH IJIACTHKOBOTO KOpITyca B I1a3 Ha KopIryce mpeoOpa3oBaTens 4acTOTHI, KakK
MOKa3aHo Ha puc 2-6, a 3aTeM Ha)XMUTE Ha MEPEIHIO KPBIIIKY KO)KyXa B HAIPaBJICHUU KOPITyca, KaK MTOKa3aHO Ha
puc. 2-6, 10 mIeTvKa.

Puc.2-5 YcranoBka miaacTUKOBOro Kopmyca Puc.2-6 CasTre MI1acTHKOBOIO KOopIyca

I'maBa 3 IoaxioueHue npeodpa3oBaTesisi YaCTOThI 18



PyxoBoncTBo nosn3osareis. Ilpeo6pasoBarens yacrorsl cepun THD

I'maBa 3 Ilogkaroduenne npeodpasoBaresisi YaCTOThI

3.1 MoakJroueHue nepudepuiiHbIX YCTPOICTB K MPeodpa3oBaTesio

HcTounnk nmutaHus

ABTOMaTHYECKUI
BBIKJIIOYATEITh

Konrakrop

Bxoanoit JpOCCeIlb
TIepEeMEHHOT0 TOKa

. Jlpoccens
BxoxHoii Gpuistp
MOCTOSTHHOTO TOKa
TIpeoGpa3zoBarens
JaCTOTHI
. Topmo3Hoit

BeixoaHoi GpuitsTp pesmeTop
BrixonHoi JpOoCCeNb
TICPEeMEHHOTO TOKa

DIeKTpoABUTraTeb

L 3azemieHue

Puc 3-1 INoxpkrouenue nepudepuitHbBIX YCTPOHCTB K IPeoOpa3oBaTeIo

3.2 Onucanne nepugepuiiHbIX YCTPOHCTB A1 KOHTYPAa MUTAHUS

Paboumii TOK aBTOMAaTHYECKOTO BBIKIIOYATENS JOJDKEH OBITh B 1,5 ~ 2 pasa Oomblie
ABTOMaTHYECKUHA HOMHWHAIILHOTO BXOTHOTO TOKa peoOpa3oBarelis 4acTOThl. BpeMeHHbIE XapaKTepUCTUKU

BBIKJIIOYATEID aBTOMAaTHUYCCKOTO  BBIKIIOUATENS JIOJDKHBI — TONIHOCTBIO  YYHTHIBATH  BPEMCHHBIC
XapaKTepUCTUKH 3aIIUThI TPeo0pa3oBaTes YaCTOThI OT MEPErpy3Ku.

Tak Kak BBIXOZHOM CHTHAN mpeoOpa3oBaTelst — 3TO BBICOKOYACTOTHOE WMITYIIECHOE
Bxonnoi#t RF HampspKeHHEe, B HEM O00s3aTeNbHO MPHUCYTCTBYET BBICOKOYACTOTHBIA TOK YTEUKH.

¢bwIeTp IMosTroMy Ha BXoAE MpeoOpa3oBaTeNss YaCTOTHI TPU HEOOXOAMMOCTH IMOIKITIOYAIOT
BxogHo# RF ¢umibTp.

Yacroe BKIIOUCHHE/BBIKIIOUCHHE KOHTAKTOPAa MOXCET MPUBOIUTH K cOOH B paboTe
mpeobpa3oBaTenst YJacTOTHI, TTO3TOMY HanOobIIAs gacTora TUTS
BKJTIOUCHUSI/BRIKITIOUEHIS KOHTAKTOpa HE JODKHA mpeBsmars 1 pa3 B 10 munyT. [pn
Konraxrop HCIOJNIB30BAaHUHM TOPMO3HOTO PE3UCTOpa, YTOOBI 3aIIUTHUTH TOPMO3HOW PE3UCTOpP OT
meperpena 1 HOBPEKACHNS, HEOOXOIMMO YCTaHOBHTH PeJie 3aIIUTHI OT IIEPETpeBa, YTOOBI
KOHTPOJIMPOBATH OTCOCAMHEHUE KOHTAKTOPa CO CTOPOHBI MICTOYHHUKA TUTAHUS.

I'maBa 3 IoaxioueHue npeodpa3oBaTesisi YaCTOThI
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PyxoBoncTBo nosn3osareis. Ilpeo6pasoBarens yacrorsl cepun THD

Bxoanoit npoccenb
MIEPEeMEHHOTO TOKa 1
Jpoccelhb
MOCTOSIHHOI'O TOKAa

B ClIydyac HUIKCYKa3aHHBIX CI/ITyaIII/Iﬁ NOAKIIOYUTEC APOCCCJIb NEPEMEHHOI0 TOKa K
BXOJHBIM CHJIOBBIM KJICMMaM HpeO6p330BaTCH}I, a JpOCCEIb MOCTOAHHOI'O TOKa K
KJIEMMaM 3BCHA IIOCTOSIHHOI'O TOKaA.

1. O61mIast MOIIHOCTH HCTOYHMKA TUTaHus cBbIme 600 kBA wim B 10 pa3 Gonbie obmiei
MOIIHOCTH IIPe00pa3oBaTesIsi 4acTOTHI.

2. Ilpm HaguuMu  KOHJAEHCATOpa  KOMIIEHCAIMM  PEAaKTHBHOH  MOIIHOCTH
KOMMYTALHOHHOTO THIIA UIIK HATPY3KH C KDEMHHUEBBIM YIIPABJICHUEM Ha TO# jKe CHIIOBOM
JMHUM BO BXOJHOW KOHTYp NHUTaHHsS HpeoOpasoBareiisi MMOTeYeT IMHUKOBBIH TOK, 4TO
TIPUBEJET K MOBPEKACHHUIO JIEMEHTOB BHIITPSIMHUTEIIS.

3. Ecnm gucbananc B HampspKEHUH Tpex(a3HOTO MCTOYHHMKA MUTAHUS TpeBhImaeT 3%,
9JIEMEHTBHI BHIIIPSIMUTEIISI MOTYT OBITh TIOBPEKACHBI.

4. TpeOyercst, 4To0bl KOd(p(UIMEHT NMUTAaHHS Ha BXOIE NpeoOpa3oBaTelsl YacTOTHI
npeBbiman 90%.

Bxonnoit ¢punstp

Bxomuoit DMC (uiabTp CHHXKACT MOMEXH, MMOCTYIAMONIUEC M3 UCTOYHHKA IHTAHUS B
peoOpa30BaTeNib YaCTOThI WIIM U3 MPeoOpa3oBaTelis YacTOThl B HCTOUHUK MUTAHU.

Tepmo3zamuTtHOE
pere

XoTs ipeoOpazoBarelb 4aCTOTHl 1 UMEET (YHKITHIO 3alTUThI IBUTATENS OT MEPETPY3KH,
B CJIy4ae, €CJIM OIMH IpeoOpazoBaTelb MPUBOIUT B ICHCTBHE IBa WA OoJiee NBUTATeINeH
WIM MHOTOIOJIOCHBIC JBHUIATENN, YTOOBI NMPEIOTBPATUTE cOOW MBUTATEINS BCICIACTBHC
BBICOKOH TeMmImepaTypbl, HEOOXOAMMO YCTAaHOBHTh TEPMO3AIIUTHOE pejle MEXIy
peoOpa3oBaTesieM YaCTOThI M KAKABIM U3 IBUTaTeNel. [lapaMeTp 3aliuThl IBUTATENS OT
neperpysku (FC.00) nomkeH ObITh 3a1aH Kak «0» (3aluTa JBUraTeIsl 1eaKTHBUPOBAHA).

BrrxomHoit Gunstp

Ecmu ¢ BBIXOAHOW CTOPOHBI MPeoOpa3oBaTelIsi YaCTOTH YCTAHOBUTH (DHIIBTP, CHU3HUTCS
TEIUIOIPOBOIUMOCTE M M3JITYUICHHUS TIOMEX

Brixonnoii
Jpoccelh
MIEPEMEHHOTO TOKa

Eciu xabenp, coequHSIONINA TpeoOpa3oBareib YacTOThl U IBUTATelNb, JumHHee 100 M,
PEKOMEHYETCsI YCTAaHOBHUTH BBIXOIHOM JPOCCENh MEPEMEHHOIO TOKA, YTOOBI MOJJABUTH
BBICOKOUACTOTHBIC KOJICOAHHSI C TIENIbI0 M30€KaTh MOBPEXKICHUS U30JISAIMNA JIBUTATEIS,
0OJIBIIIOTO TOKA YTEUKH M YaCThIX CpadaThIBAHUH 3aIIUTHBIX (QYHKIMH MpeoOpa3oBaTes.

3.3 PykoBoacTBO /151 BbI60Pa nepugepuiiHbIX yCTPOHCTB KOHTYPAa NUTAHUSA

Tabmuua 3-1 Moxenu IHD401P21B - IHD153P43B

R, S, T, P1, (+), PB, (-), Kaemma 3a3emiienusi PE
g z U,V,W
B =
£ > = = g = = 5 g = =
Moznean £§ E wg g T =L = wg g T -3 =
= S £3 Z = 22 g £ s Z = 22 g
S S | g3 | 22 |38 |:2 2z 3¢ ¢
< < G o ® E £ T ® E
B 2 = 2 E 2 = 2
IHD401P21T 10 12 M4 1,2~1,5 1,5 M4 1,2~1,5 1,5
[HD551P21T 16 12 M4 1,2~1,5 2,5 M4 1,2~1,5 2,5
IHD751P21T 16 12 M4 1,2~1,5 2,5 M4 1,2~1,5 2,5
IHD112P21T 20 16 M4 1,2~1,5 2,5 M4 1,2~1,5 2,5
IHD152P21T 20 16 M4 1,2~1,5 2,5 M4 1,2~1,5 2,5
IHD222P21T 25 25 M4 1,2~1,5 4,0 M4 1,2~1,5 4,0
IHD751P43T 10 12 M4 1,2~1,5 2,5 M4 1,2~1,5 2,5
IHD112P43T 10 12 M4 1,2~1,5 2,5 M4 1,2~1,5 2,5
[HD152P43T 10 12 M4 1,2~1,5 2,5 M4 1,2~1,5 2,5
[HD222P43T 16 10 M4 1,2~1,5 2,5 M4 1,2~1,5 25
IHD302P43T 25 16 M4 1,2~1,5 4 M4 1,2~1,5 4
IHD402P43T 25 16 M4 1,2~1,5 4 M4 1,2~1,5 4
IHD552P43T 32 25 M4 1,2~1,5 6 M4 1,2~1,5 6
IHD752P43T 40 32 M4 1,2~1,5 6 M4 12~1,5 6
IHD113P43T 63 40 M5 2,5~3 6 M5 2,5~3 6
IHD153P43T 63 63 M5 2,5~3 6 M5 2,5~3 6

Ta6muna 3-2 Mogenu IHD183P43B — IHD504P43B
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= R, S, T, P1, (+), (-), 3azemursiiomuii BeiBog PE
£ ¥ z U, V, W
E g g = £ = o o = g = o o
Mopneas E E -§ " % § -: g : " % é -; g i
": | 5 | #3 | E: | Ei 55 |22 | 5§
IHD183P43T 100 63 M6 4~6 10 M6 4~6 10
IHD223P43T 100 100 M6 4~6 16 M6 4~6 16
THD303P43T 125 100 M6 4~6 25 M6 4~6 16
IHD373P43T 160 100 M8 10~12 25 M8 10~12 16
IHD453P43T 200 125 M8 10~12 35 M8 10~12 16
IHD553P43T 200 170 M10 20~25 50 M8 10~12 25
IHD753P43T 250 230 M10 20~25 60 M8 10~12 35
THD903P43T 315 250 M10 20~25 70 M8 10~12 35
IHD114P43T 350 330 M10 20~25 100 M8 10~12 50
IHD134P43T 400 330 M12 40~45 150 M10 20~25 75
IHD164P43T 500 400 M12 40~45 185 M10 20~25 50x2
IHD204P43T 630 500 MI12 40~45 240 M10 20~25 60x2
THD224P43T 800 630 M12 40~45 150x2 M10 20~25 75%2
THD254P43T 1000 630 MI2 40~45 150x2 M10 20~25 100x2
THD284P43T 1000 800 MI2 40~45 185x2 M10 20~25 125x2
IHD314P43T 1200 800 M12 40~45 240%x2 M10 20~25 150%2
IHD354P43T 1280 960 M16 100~120 240%x2 M12 40~45 185%2
IHD404P43T 1380 1035 M16 100~120 185x3 M12 40~45 185%2
THD454P43T 1450 1150 M16 100~120 185%3 MI12 40~45 240x2
THD504P43T 1720 1290 M16 100~120 185x3 M12 40~45 240%2

3.4 Konurypauus KieMM KOHTYpa MUTAHHS
3.4.1 IIpeo6pazosaremm IHD 0,4 -3,0 kBt

++"+++
IR[S|T {+)PB

_I_

\ /

3.4.2 TIpeo6pazosarenm [HD 4,0 -37 kBt

v

D

DD

DD

D|D

&

R S

T (=)

(+) PB

Oo6o3HaueHune Onucanue KjieMMbl
KJIEMMbI
D 3azemusitonias kiiemma PE
R. S. T BxonHble KJIeMMBI IEPEMEHHOTO TOKA
) D BxonHble KIIEMMBI KOHTYPa TOCTOSHHOTO TOKA
(+). PB KnemMMsI U1 MOAKIIIOYEHUS TOPMO3HOTO PE3UCTOpA
U. V. W BrIxomHbie kKiieMMBI Tpex (a3 mepeMeHHOTO TOKa
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3.4.3 TIpeo6pazosarenm [HD 45 -160 kBt

344

IIpeo6pazosarenmu IHD 185 -250 kBt

3.5. Ha wu4rto

BHHUMAaHHe

MOAKJIIOYEHHUH K KOHTYPY NUTAHUA

D DD D|D|D|D|DD

R

T &P+ U V W

D

O0o3HauyeHHe Onucanue KJieMMbI
KJIEMMbI

D 3azemssitonias kiiemma PE

R.S. T BxozHble KJIeMMBI TpeX (a3 NepeMEeHHOro ToKa

() () KnemMMbl 3BeHa TOCTOSHHOTO TOKa; KIEMMBI IUIS
MOJKJIFOYCHUS. TOPMO3HOTO MOJYIIS
KneMMBl U1 TOIKITIOYEHHS APOCCENST MTOCTOSHHOTO
TOKa;

P1. () . N
KopoTko3aMKHYThI MEIHO# MIACTUHOM (€CITH IPOCCEllh
ITOCTOSTHHOTO TOKa HE TIOIKITIOUEH )

U, V. W Brrxomabie kiieMMBI Tpex (a3 mepeMeHHOTO TOKa

DDD DD

+H U VvV W

DIDDD
T

RIS =)

CHUMBOJI KJIeMMBbI

Onucanue KJIeMMbI

3azeMitronias kiiemma PE

BXO,I[HLIC KJIIEMMBI TPEX (1)33 TNEPEMEHHOTO TOKa

KineMMbl 3BeHa IIOCTOSHHOTO TOKa, KICMMBbI JId
NOAKIIOUYCHUA TOPMO3HOI'O MOIYJISA

P1. (+)

Knemmbr JJI MOAKJIFOUCHUA JPOCCEIIA TOCTOAHHOI'O TOKA,
KOpOTKOSaMKHyTH MeI[HOﬁ IUIACTUHOM (GCJ'II/I ApoccCeilb
IIOCTOSAHHOTO TOKa HE HO,Z[KJ'IIO‘-IGH)

U. V. W

BeIxonHble KIeMMbI TpeX (a3 IepeMeHHOTo TOKa

3.5.1 INonkmroueHe UCTOYHNUKA TTUTAHNS

oopaTuTh

npu

* 3anpemeHo IOoACOCANHATH KaOellb MUTAHUS K BBIXOJHBIM KIEMMaM HpeO6paSOBaTCJI}I qacToThl. B IIPOTUBHOM

CIIy4ae 3TO MOXET IPUBECTH K IMOBPEKICHUIO BHYTPEHHHUX JIEMEHTOB IIPE00pazoBaTes.

& Uto0B1 00MerduTh 3ammury mpeodpa3oBaTelsi CO CTOPOHBI BXOAHOM NMUTAIOIIEH CETH OT CBEPXTOKa, a TaKkKe U

TeXHUUYECKOe OOCITy)KMBaHHE TIpU COOE THUTAHWs, HEOOXOAUMO TMOJCOCTUHHUTH IMpeoOpa3oBarebh YacTOThHl K

HUCTOYHHUKY IMATAHUA 4€PE3 MPEPHIBATEIIb LETIN, TPEAOXPAHUTEIIBHYIO BCTABKY WIIM KOHTAKTOP.

¢ Cirenure 32 TeM, 9ToOBI (Da3pl WCTOYHMKA NHUTAHWS H HOMHHAJIbHOEe HampspkeHue (220B mmm 380B)

COOTBETCTBOBAJIN 3HAYCHHUSAM, YKa3aHHBIM Ha 3aBOJICKOI Tabmuuke. B IMPOTUBHOM CJIIyda€ CYHICCTBYET PHUCK

MTOBpEXXICHHS ITpeoOpa3oBaTesst YaCTOTHL.
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3.5.2 TlonkioueHue ABUraTesis

# 3anpemneHo HaKOPOTKO 3aMBIKaTh WM 3a3eMJIATh BBIXOJHBIE KIEMMBI IPeoOpa3oBaTelsi YacTOTl. B mpoTnBHOM
ClIy4ae CyIIECTBYET PHCK MMOBPEXICHUI BHYTPEHHHUX IEMEHTOB ITpeodpa3oBaTes.

¢ He nomyckaiiTe KOPOTKOTO 3aMBIKAHHSI BBIXOJAHOTO KaOels M KopIyca mpeoOpa3oBarelis 4acToThl. B mpOTHBHOM
CIIy4ae CyIIECTBYET yrpo3a MOPaKeHUS EKTPUICCKIM TOKOM.

¢ 3anpemeHo MOACOSANHATh BBIXOMHBIE KJIEMMBI IpeoOpa3oBaTels YacTOTH K KOHACHCATOPY WM IITyMOBOMY
¢mierpy LC/RC ¢ omepexenuem no (asze. B mpoTHBHOM ciiyyae CyIIECTBYET PUCK HMOBPEKIACHUS BHYTPCHHUX
3IIEMEHTOB IPeoOpa3oBaTes.

o He oonyckaemcsa ycmanogka KOHmMAKMOpPa u 1100020 0py2020 KOMMYMAUUOHHO20 000PYOO0GAHUS MeEHCOY
npeodpazosamenem 4acnomul U 08U2amesnem.

o JInuna xabens Mexxay mpeoOpa3oBaTeeM YacTOTHl U JBUTaTeIeM
Ecmu xabexp Mex Iy mpeoOpazoBaTesieM YacTOTHl M ABUTATENIeM CIHIIKOM JUTMHHBIN, TOK YTEUKH 00Jiee BHICOKOTO
MopsiIka TPHBEICT K Harpy3ke NpeoOpa3oBarelis 4acTOThl u repudepuiiHeie ycTpoiicTBa. PexomeHnmyercs
YCTaHOBHTH BBIXOJHOM JIPOCCENh IEPEMEHHOTO TOKa, eciu Kabenp asuratens auuaaee 100 M, a Hecymas gactora

CIIeTyTOoIIast:
6
Jlminia kaGens ey 710 50 M 70 100 M ot 100 M
npeoOpaszoBaTesieM U ABUTATENIEM
Hecymias gactora (F0.15) Menee 10 xI' Menee 6 kI'1y Menee 4 xI'ny

3.5.3 3azemiieHue

+ [IpeoOpazoBarenlb YacTOTHI CIIOCOOCTBYET 00pa30BaHUIO TOKA yTEeUKH. UeM BEINIE HECYIas 4acToTa, TeM OOJbIle
TOK yTeukd. TOK yTeUukm B CHCTeME IpeoOpasoBarenss Oonee 3,5 MA, €ro TOYHOE 3HAYCHUC OMpEACIICTCS
ycrnoBusiMu MecTa. Jlns oOecrieueHust 0E30MACHOCTH MPeoOpa3oBaTelhb YacTOTHI W JIBUTATENb JIOMKHBI OBITh
3a3€MJICHEL.

¢ CompoTHBICHHE 3a3eMJICHHS TOJDKHO ObITh MeHee 10 Owm. [l urdopmMaryu mo TpeOoBaHUSIM K JUaMETPy MPOBOAA

JUTS 3a3eMJICHUS CM. TaBy 3.3 «Pyko8odcmeo 0 6blbopa nepudeputinblx YCmpoucne KOHmMypa NUmaHusy.

* 3ar1pelueH0 COBMCCTHOC MCIIOJIb30BAHUEC 3a3€MJICHNA CO CBAPOYHLIM U MHBIM CUJIOBBIM 060py[[0BaHI/IeM.
o Ecn 3aﬂ€ﬁCTBOBaHO 6omee 2 npeoGpasoBaTeneﬁ 4acCTOThI, CJIICAUTC, YTOOKI 3a3€MJ15[IOH1PII7[ IIpOBOJ HE O6pa3OBI>IBaJ'I

IICTJIHO.
{.nq ﬂ j.Hq D m I | \{Hq ﬂ {-Hq |

Bepro Hesepho

Puc. 3-5 3azemienue

354 Mepm MPOTHUB TCIUIOMIPOBOAUMOCTH U U3JIYYCHUA TIOMEX

Bromsoft st _ IpeoGpasosarens - I;?:zg;;,m
- !
"~ — Bl |+ | | K )
Zn + f
ZE
£ = L

Puc. 3-6 Mepsl o 60opsbe ¢ nomMmexamu

I'maBa 3 IoaxioueHue npeodpa3oBaTesisi YaCTOThI 23



PyxoBoncTBo nosn3osareis. Ilpeo6pasoBarens yacrorsl cepun THD

¢ Ecimu ycranoBnen BxomHot OMC GMIbTp, TOTAA MPOBOJ COSTUHSIONINN (QUIBTP C BXOAHON KIEMMOU MUTAHHS
peoOpa3oBaTelis, JOJDKEH ObITh KaK MOXHO KOpodJe.

o Kopniyc ¢uimbTpa W DIEKTPOMOHTXKHBIM IIKa( HODKHBI OBITh HAIE)KHO 3a3€MJICHBI, YTOOBI CHU3HTH
COTIPOTHUBIICHIE 00OPAaTHOTO TOKa momex Ig.

« [IpoBon, COCOMHSIONINI IBUTATENHF U MPeodpa3oBaTeNb YacTOTHl, JOIDKEH OBITh Kak MOXHO Kopoue. K kabermio
JIBUTATENS TTOJCOSAMHACTCS Kabenb ¢ 4 KIIaMH, CpeAn KOTOPHIX 3a3eMIISIOMINI MPOBOJ IODKCH OBITH OTHHUM
KOHIIOM 3a3eMJICH Ha CTOpPOHE IIpeoOpa3oBaressi YacTOTHl, a JAPYTWM KOHIIOM IIOJICOCAWHEH K KOPIIyCY
anekTponsurarens. Kabemb 5iekTpopBurarens MODKEH OBITh NPOJIOKEH B METaIMYecKod Tpybe wim
METaJIOPyKaBe.

+ BXomHO CHIIOBOI MPOBOI M BBIXOIHOW MPOBOJ JABHUTATENS JOJKHBI PacIoiaraTbCs Kak MOKHO TaJIbIIe APYT OT
Ipyra.

¢ OOopyoBaHWe ¥ CHTHaJbHBIE KaOenn, TIIOABEp)KCHHBIC IIOMEXaM, JMOJDKHBI pacIoyiaraThCsl BIANH  OT
peoOpa3oBaTeIss 4aCTOTHI.

¢ K KITIO4eBBIM CHTHAJIBHBIM KaOeNsM MOACOCTUHICTCS SKpaHUPOBAaHHBINH KaOenb (aHAJOTOBBIC CHTHAJIBI).
PexomenmgyeTcsi 3a3eMIIHMTh SKpAaHUPYIOMMHA ciod MetomoM 360-rpagyCHOTO 3a3eMIICHHS W BCTaBUTH €T0 B
MeTAJUTHYECKYI0 TpyOKy. CHTHaNBHBIN KaOeh JOIKeH pacloiararbCsl Kak MOXKHO JajbIlle OT BXOAHOTO IPOBOJA
MMUTaHUS TpeoOpa3oBaTeNss YacTOTHI M BBIXOAHOTO IIPOBOJA IEKTponBurarens. Ecim curHanbHBIA Kabeiap u
BXOJIHOHN MPOBOJ NMHUTAHUS U BBIXOXHOW MPOBOJ ABHUTaTeNs IEPECEKAIOTCS, OHHW JODKHBI PacIioiaraTbCs CTPOTO
MEPIICHANKYISIPHO.

o Ectm st ymaneHHOM yCTAHOBKH YacTOTHI B3AT AHAIOTOBBIM BXOJ HANPSOUKCHUS WM TOKa, HEOOXOIUMO
HCTIONB30BaTh BUTOW dKPaHUPOBAHHBIN Kabeib. DKpaHUPYIOIIHHA CIIOH JOIDKEH OBITh IMTOICOSANHEH K 3a3eMIISIOIEH
kiemMe PE npeoOpa3oBarens 9acToThl, a CUTHAIBHBINA KaOelb He TOJKEeH OBbITh JuytnHHEee S0 M.

# 3anperneHo HaKOPOTKO 3aMBIKATh SKPAaHUPYIOIIUK CIIOW MIIN APYTHE CUTHAJIBHBIE Kabenn mim 000pyIoBaHHe.
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3.6 CxeMa NOAKJIIOYEHHUSA
IIpeobpaszosarenu IHD 0.4 — 5.5 kBt

MarHWUTHbIN TopmosHou
nyckarenb pe3ncrop
Y Ons IHD 3.0 - 5.5 kBT
AsTowmar. ===
BbIKNOYaTenb ; : /
o o o
WUctouHuk (+) PB (=)
nutanua [ ° R u Morag
3 dasbi A ] 8 IHD T v
380B / . T —_ W
1 dnaon 3aszemneHune
CunoBas uenb |
2208 3asemneHune ® | M ® MoTopa
: e, Lenn AHanoroBblv BbIXo[
® —0 © : .‘,. X1 (FWD) ynpasneHus E:I?_!?_IEOPOM
2 [0 oH—TH 5 X2 (REV) A0 A, S
& %ot X3 DC 0~10V & 0/4~20mA P
(1] = 1 1 ==
Fledaim i o[ F—
S| s— ! 1:
g 3 —o o X5 Bbibop Tvna @0
T o L oo NOTUKN BXOAOB
= 1y
86— {1 & 2
'g' —2 5 4 o Al C-NPN PenenHbin Bbixoa
é I:; APNP 30B DC/1A
|- O+10V
°®

Al

6ND
? @

Al B

=

Modbus RS485 I

485+
485~

+10V .
AHanorosbin
BXof (DC 0~10V)

AHanorosbin
N2 Bxon c BbIGOpOM

DC 0~10V & 0/4~20mA

KoHdhurypauusa
aHanorosbix
BX0A0B / BbIXO40B

BHYTPEHHUIA UCTOUHUK

Al2 A0

I
E @ I"—‘ _,-‘
Vo

CoM, nutaHusa 24VDC
PLC
TpaH3uCTOpPHbIN
Bbixon 24B DC/50mA
Y1 +

External power—
(20-28V)

I
i\ \
i/

g 7

CurHanbHble Kabenu BUTON
napow, 3KpaHUpoBaHHbIe
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IIpeo6pazosarenu IHD 7.5 — 250 kBt

MarHuTHbIW
nycKkartenb

ABTOMar.
BbIKNwYarenb

Opoccenb
Or 45 kBT nocToaHHoro pesucrop

Topmo3HOM

rwv?\._r —

WUcTouHuk -
nuTaHusa
3 dasbi
380 B, 50ry e

3azeMmneHue

IHD_T

| CunoBas uenb I

Ao 37 kBt

L

Motop

3azemMmneHue
MoTopa

MHorodgyHKLUWOHaNbHbIe BXOAbl

X1 (FWD)
X2 (REV)
X3
X4
X5

coM
@

+10V

Uenwu

ynpasneHus

DC 0~10V & 0/4~20mA

Al AHanoroBbIN
@o BXOA (DC 0~10V)

@

Az AHanorosbiW

BXo[ c Bbibopom
DC 0~10V & 0/4~20mA

(©]
485+
485-

GND

KoHdurypauusa
aHanoroBbIX
BXOA0B / BbIXOO4OB

M2 AOI 4'\02 485

L

Vo OFF

BKN/BbIKn MoPTa

RS485

24V

A8

Do

AHanoroBbi BbiXog
c Bbibopom

e

250B AC/MA
30B DC/M1A

TC . .
} PenenHbin Bbixog
T8

BcTpoeHHbIN
MCTOYHUK NUTaHUA

e

CurHanbHble Kabenu BUTON
napou, 3KpaHWpoBaHHbIe
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3.7 ®yHKIMHU KJIEMM IeNH YIpaBJaeHus

3.7.1 CrangaptHas KOHQUTYpAIUs KIEMM [ENH yIPaBICHUAS

Tun Kiaemma DYHKIHUSA KJIEMMbI TexHnYecKHe XapaKTepHCTHKH
Bxon onronapet
X1-X5 (nns B) MHorodyHKIHOHAIbHbIE JlnamazoHn yactoTsl BX. curaano:0~200 I'q
X1-X3 (s B3) BXOJIHBIC KJIeMMbI 1~3 Jwnanaszon Hanpspkenus: 0~ 12B (n1s B)
0~24 B (nna B3)
M i : 3
Lndposoit X4 MHOrogyHKIHOHATBHbI XIHZF;)((EYHKHHOHaanLm BXOI: TO XK€, YTO U
BXOJT X5 BXOJ1 WJIK UMILYJIbCHBIN BXOJ .
Wmnynscueiit Bxox:: 0,1 I'ui~50 k'
(s B3) 4,5
Jlnana3on Hanpsbkenus: 0~24 B
OO01mas ka1eMMa It
B B3 COM
COM /GND MHOTO(YHKIIMOHATEHBIX BepeHit HSOIHPOBATA OT KIICMMEL
GND
BXOJIOB
24B+5%, MakcumanbHas Harpyska: 200MA, ¢
24V 24 B 3alUTON OT MEePErpy3KH U KOPOTKOTO
3aMBIKaHHSI
Y1 BbIxon ¢ OTKpBITEIM Brixon MakcuManbHbIiH BEIXOZHOU TOK: 50 MA
. KOJUIEKTOpOM 1 Jlnana3on BeixopHoro HanpsbkeHus: 0~24 B
Hudporoit
BBIXOTL BrIX0n ¢ OTKPBITEIM
KOJJIEKTOPOM HJIN Brixonnas yacrora: 0~50 k[’
DO (ans cepun B3) . . .
BBICOKOYACTOTHBIH OTKPBITBIN KOJUIEKTOP TaKoi xke, kak Y 1
VMITYJIbCHBIN BBIXOJ
COM / GND OOmias KkjaeMMa I BEIXOI0B B Bepcun B3 COM wu3ompoBaHa OT KIeMMBbI
C OTKPBITHIM KOJUIEKTOPOM GND
N Hanpsoxenune otkpeitoro koutypa 1o 11 B;
BcerpoeHHbIi HCTOUHUK .
10V MakcumanbHast Harpy3ka 30 MA, ¢ 3amuToi
nutanus 10 B
OT Heperpy3Ku U KOPOTKOTO 3aMbIKaHHS
All Amnanorosslii Bxox 1 mo Junana3on BxoxHoro HanpspkeHus: 0~10 B
HaIpsDKEHUIO Bxonnoit umnenanc: 100 kOm
Junana3on BxoxHoro HanpspkeHus: 0~10 B
AHaOroBLIi Bxonnoit umnenanc (s V):100 kOm
BXOJL AHanoroBsli BXox 2 ¢ Jlnamazon BxoaHoro Toka: 0~30 MA
Al2 BBIOOPOM THIIA CUT'HAJIA: Bxonnoit umnenanc (s [): 500 Om,
4-20 MA /0-10 B Awnanorossiii Bxox 0~20 MA wim 0~10 B
BbIOMpaeTcs nepexiatouareneM SW1Ha mare
yIpaBJIeHUS
06
GND HIAT ICIEMMA SHATOTOBRIX W3zonuposana ot xemmbl COM
BXOJIOB
4~20 MA: JlommyCTUMBIH BBIXOAHOI UMITE/IaHC:
200~500 Om
AHaIOTrOBEIN BBIXOJ 0~10 B: JlonycTHMBbIi1 BEIXOJHON UMIIEAHC:
A . AOl ¢ BEIOOPOM THIIA CUTHAJA: >10 xOm
HaTIOrOBEIH 4-20 MA / 0-10 B C 3a1uTON OT KOPOTKOTO 3aMbIKAHHSL.
BpixoR Be16op 0~20 MA mwm 0~10 B nepexirouarenem
SW2
GND 3a3eMIJICHUE aHAJIOTOBBIX B Bepcun B3 COM wu3onupoBaHa 0T KIEMMBbI
BBIXOJIOB GND
Peneiinbiit TA—TB: NC; TA—TC: NO
TA/TB/TC B ’

BBIXOJ] PIXOLPEIE 250 B mepem. Toka/l A, 30 B moct. Toka/l A
Crkopocts: 1200/2400/4800/9600/19200/38400
our/c;

485+ Knemmer nopra RS485 Hre .
. Makc. napauiespHbIX ycTpoiicTs 127;
RS485 NIOCJIEI0BATEIILHOM CBA3H C
N AxruBupyeTcs nepexitouaresneM SW3 Ha
BHEITHAMH YCTPOUCTBAMH
485- iare yrpasieHus; Makc. umHa kadens 500 m
(BHTAast Mapa, SKPAaHUPOBAHHBI)
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PPPPDD PP
DDDDPD PP

T PP
10VIATT]AT2[ X1 [X2[X3[Y1]|DO| -
(GND|GND]AQ1| X4 | X5 [COM|COM[24V| [ TA|TB]TC|

Puc. 3-9 PacmonosxeHue KJIieMM LEMH YIPaBICHUSI

3.7.3 TloxpkiroueHHe eTH YIIpaBICHUS
B Ha HmKenpuBeIeHHOM PUCYHKE MPEACTABICH CIIOCO0 MOAKIIOYCHHUS CYXHX KOHTAKTOB BHELIHETO KOHTPOJLIEpa

(st MHOTO(YHKIIMOHAIBHEIX BXOZ0B X 1-X5).

24V
NN X1 | $3
124V
X5 | 3
T o
BHeuwHumi \L—\L
KOHTpOMTIEp @  vacromuk

Puc. 3-10 Cxema mOAKITIOYSHSI ST yIIPABICHHUS

B CraHaapTHBIN CTIOCO0 MOAKITIOUEHHS BHEIIHEro KoHTposuiepa NPN ¢ TOMOIIbIO MPOBOJOB SMUTTEpa

MIPEICTaBICH HIDKE (I MHOTO(QYHKIIMOHATBHBIX BX0OB X 1-X5).

24V
A [x ¥
ksi@@
O con
E;;L;gﬂep @ YacToTHIK

Puc. 3-11 CranmaptHslii cioco6 monkmodeHust NPN ¢ MOMOIIBbIO IPOBOJIOB SMUTTEPA

B JlogxitrodeHWe BHYTPEHHETO HCTOYHUKA MUTaHUS +24B mpeoOpa3oBarens 4acTOThl K MHOTO(YHKIIMOHAIEHBIM

BBIXOIHBIM KJIeMMaM Y 1, DO.

Pene

24V 4

Y1/Y2

COM

Puc. 3-12 Crioco6 mogkirodeHrss BHYTPEHHETO UCTOYHNKA MUTaHusg +24 B
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B [logkiroueHHe BHENIHETO UCTOYHNKA MTUTAHUS K MHOTO(DYHKITMOHALHBIM BBIXOJIHBIM KileMMaM Y 1, DO

YacToTHUK
24V ¢
Y1 BHewHui
o CD WUCTOYHUK
T nuTaHus
20-28B

JL
COM

Puc.3-13 Crioco0 moakIroueHNs BHEITHETO NCTOYHNKA TUTAHUS

B JlogxiroueHne aHAJIOTOBBIX BXOIOB

m 10\:JaCToTHMK
i
|

W =

Al

l — |

GND

\\“———-________-—'

D

Puc. 3-14 IMoaxirodyeHre aHATOTOBLIX BXOIOB

B Hurepdetic kmaBuatypbl

Mapa3 No xonrakra | IlBer

Benbrii/OpanxeBblit

Mapa 2 [Napa 1] Napa 4

ALA LA

OpaHKeBBIH

3esneHblii/besblit

Cunuit

Cunuii/benblit

3eneHbli

Kopuunessrii/bebrit

0 [ [N | | B W o =

KopuuHeBbIi

15688

Puc. 3-15 Crangaprasiii TS68B Tabnuma 3-3 Crangaptaeiii TS68B

Kabemn, coenuasronIie MaHeas YIpaBIeHH U IUIaTy yIPaBlIeHUS YaCTOTHOTO MPeoOpa3oBaTess, HCIONb3YIOT
craumapTHeii wHTepdeiic RJ-45, a mmeHHO, 00€ CTOPOHBI TOAKIIOYEHBI B COOTBETCTBHHM CO CTaHIapTOM
EIA/TTAS568B. Tlonp30BaTenn MOTYT caMU cIeiaTh Kabenb Wi KyIUTh OOBIYHBIA HHTEPHET-Ka0elh Kak Kabemb s

TMMOAKITIOUYCHUA TAHCTIN YIIPABJICHUA.
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3.8 Bua niarel ynpaBieHus

ITopT mpuGopHOIi MaHeIH

MOHTAKHBIEC OTBEPCTHA —¢

Pa3wéM 14 TUTATEL TIPUBOJIOB

I[TopToBas I1aTa pacIIHPEHHT

Kremms! nenu YOpaBlICHHA

BrI60p THITA aHATOTOBEIX CHTHAIOB

3azeM/ICHHE OPHOOPHOH IaHEIH

Puc. 3-16 ITnata ynpaBieHus

3.9 Boi6op nepudepuiiHbIX YCTPOICTB HeNU yIpaBJIeHHs

. Kpyrsimmii Inomann
KoHTakTHBIH
Ha3Banus KiieMM MOMEHT 3aTSKKH ceyeHust Tun nposoja
323KHM
(H-m) npoBoia Mm>
B
10V, All, AI2, AO1, GND M3 0,5~0,6 0,75 uras Hapva
OKpaHUPOBaHHBIN Kabelb
24V, X1, X2, X3, X4, X5, COM, Y1, N
DO, COM, TA, TB, TC M3 0,5~0,6 0,75 DKpaHHPOBaHHBIN Kabeb

3.10 UHcTpyKuMs N0 HACTPOiiKe ABYXNO3UIMOHHOIO MepeKIrYaTe/Ist
AQ1 AlZ 485

' ‘I} 0

SW1 5W2 ON

Puc. 3-17 Hactpolika AByXMO3ULIHOHHOTO NEPEKII0YATENs

3HavyeHue Mo
Kiaemma DyHKIUA
YMOJTYAHUIO
I nnst Bxoma Toka (0~20 MA);
Al2 V s BXoza Hanpspkenus (0~ 10 B) 0~108
I nnst BeIXOMA TOKa (0~20 MA); -
A0l V s Beixona Hanpsbxerust (0~10 B) 0~108
RS485 Bxui/Beikn pa6otsl nopra RS-485 Bx.
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I'naBa 4 Opranb! ynpasJjieHUus] 1 HHANKALHSA

4.1 3makoMcTBO ¢ MHTEp(EHCOM TaHeN! YIIPaBICHUS

[Manens ynpaBieHusi npeobOpaszoBareneil yactotsl cepur IHD — aTo miaBHbBIA ONOK JUIs BBOJA KOMaHI,
oToOpakeHus 1 MoguduKay napamerpoB. [laHesp yrpaBieHus co CBETONUOIHON HHANKAINEH.
CxeMa TaHeNH yTpaBieHHs MpeAcTaBlIeHa Ha puc. 4-1.

KK-nucruteit

afiIMAH
" —— Huauxarop cocTosHUS

Knapua nepemereHus Krnasuma yBenmaeHus

WHaukatopel COCTOSHUA g

Pyuka noteHmomerpa

Knasuma BBO/]

Kinasuma I[TPOT

Knasuma CTOIT

Knasuma [TYCK pe—— L KiaBuma yMeHbIICHUS

Puc. 4-1 PucyHok nanenu ynpasieHUs

4.1.1 OnucaHne KHONOK NaHEIH YIPABICHUS

Tabnuua 4-1 Onucanye KJIaBHII HA MAHEIH YIPaBICHUS

Knonku HaumeHoBaHue DyHKIMSA
neor Knormka nporpamMmupoBanus | Bxox u BBIX0J B MEHIO BBIOOpa IPYIIIEI ITapaMETPOB
(J BxoJ B MeHIO BEIOOpa HOMEPOB 11apaMETPOB BHYTPU
KHomnka noaTBep X AeHUs Ka>K/I0H IPYTIIbI, BXOJ B IIapaMeTp, MOATBEPKICHNE

YCTaHOBJICHHOT'O 3HA4YCHUS ITapaMeTpa
Ha60p HOMEpa MapaMeTpa U €ro 3Ha4CHUA. VBenuuenue

A Kuomnka yBennuenus
3HAYEHMsI PETYJIMPYEMOro napaMmerpa (4acToThl, MOMEHTA)
HaGop HOMepa mapaMeTpa M €ro 3HaueHHs. Y MCHBIICHHE
v Kuonka ymenbmenus
3HAUCHUSI PETYJIHPYEMOro IapaMeTpa (4acToThl, MOMEHTA)
Br160op oToOpaskaeMbIX apaMeTpoB IIOOYEPETHO B
unTepdelice ocTaHOBKM MM B HHTepdeiice mycka. Bei6o
>> Knormka nepememnienus Po Po ye P
YHCeJI, TTOUIeKAINX N3MEHCHHUIO, IIPH HACTPOHKe
apaMeTpoB.
3anyck npeoOpa3oBaress B peKMME KOMaH[| OT HaHelIn
nyckK Knomnka mycka YCK TIpeobp p A
yIpaBIeHHSI.
OcraHoBKa npeoOpa3oBarelis B peXKUMe KOMaH OT MTaHeNN
Knomnka octanoBa
cTon ynpasneHusi. COpoc COCTOSHUSI HHANKALMHI OLIHOKH.

wiu cGpoca oummGoK DyHK1Ms orpaHuueHa HacTpoiiku koga FE.02.

Pyuka

Pyuxa noreHumomerpa [InaBHast perynupoBKa BbIXOJHON 4aCTOTBI
noteHunomeTpa
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4.1.2 Onrcanre MHAUKATOPOB

Tabnuma 4-2 OnucaHue HHIUKATOPOB

3HA4Y0K MHANKATOPA

3HayeHHe

T'opur: IIpeoOpa3oBatens 4acTOTH paboTaeT

ITYCK He ropur: [IpeoOpa3oBarens 9acTOTH OCTAaHOBJICH
Muraert: [IpeoOpa3zoBatesib paboTaeT Mpu HYJEBOW YacTOTe
T'opurt: IIpeobpazoBatens paboTaeT B IpsIMOM HalpaBIIeHUH (BIIEPE)
BIIP (BIEPE]) He roput: IIpeoOpa3oBatesns paboTaeT B 00paTHOM HamnpaBieHUU (Ha3an)
WA OCTAaHOBJICH
Un Muraer: YcKopeHHe WM 3aMEJIEHNE B HAIIPABJICHUU BIEPE]
JIUKATOPBI
COCTOSHIS Iopur: IlpeoOpa3oBatens paboTaeT B 00paTHOM HanpaBlieHUH (Ha3an)
H3JT (HA3AJD) He ropwut: IIpeobpa3oBarens paboTaeT B IpsSMOM HaIpaBJIeHUH (BIIEpen)
WA OCTAaHOBJICH
Muraet: YCKOpeHHE WK 3aMeJUICHHE B 00paTHOM HAINPaBICHUU
OILIMEKA He roput: IIpeoOpa3oBaTens 4acTOTH B HOPMAJILHOM COCTOSIHUN
Topur: [IpeoOpa3oBaTesib 4aCTOTHI B COCTOSIHMM OIITHOKH
He ropurt: [IpeoOpa3oBareiib KOHTPOIUPYETCS MyJITOM YIIPABICHHUS
VIIPAB Topur: IIpeoOpa3oBaTenb KOHTPOIUPYETCS KIEeMMaMHU
Muraer: IIpeoOpaszoBaresib KOHTPOJIUpYETCs depe3 mopt RS485
' TlNoput: Texkyuiuii mapaMmeTp — BBIXO/AHAS 4acTOTa
Muraer: Tekymuii napaMerp — 3aJjaHHasi 4acToTa
A Wupukatop enuHUIl U3MEPEHUS TOKa
HNunukaTopsl
SIIMHUI] v Wuaukatop enUHAUII U3MEPEHUS HATIPSKEHHUS
H3MEPCHUA 06/MUH TlNoput: Texkymuii TIAPaMETP — BHIXOJIHAA CKOPOCTH
Muraet: Texynuii napameTp — 3aJaHHasi CKOPOCTb
% Toput: Tekymiee 3HaueHne — paboune JaHHBIE

Muraet: Texyiee 3HaUeHHE — 3aJaHHBIC TAHHBIC

4.1.3 30Ha HUPPOBOrO OTOOPAKCHHUS

Ilanens YyIipaBJICHUS OCHALICHA 4-3Ha4HBIM JUCILICCM. OH MOXeT OTOGpa)KaTL 3aJaHHYI0 4aCTOTY, BBIXOAHYIO

JacCTOTy, pa3JIMIHbIC JaHHBIC MOHUTOPUHTA U KO aBaprIHOFO CHUT'HaJia.

4.2 UncTpyKknus 1m0 NPocMOTpy ¥ MoauGUKAIUH IIapaMeTPOB

[Tanens ynpasnenus npeodpazosarens yactorsl [HD nmeer cTpykTypy MEHIO, COCTOSILIYIO U3 TPEX YPOBHEH, ISt

BBITIOJIHCHUA onepaunﬁ, TaKHX KakK HaCTpOﬁKa napamMeTpoB:

1. BriOop HOMepa rpynisl mapamMerpoB (YpoBeHb-1 MeHI0)

2.  Bribop HoMepa napamerpa (YpoBeHb-2 MEHIO)

3. 3nauenHue mapamerpa (ypOBeHb-3 MEHIO)

IIpumeuanue:

Ha yposre 3 MeHro Haxarue Ha knapuiry [TIPOT nu € Bo3BpalnaeT nonbp30BaTess Ha yPOBEHb 2 MEHIO. PasHuna
Mexay HaxarueMm Ha [TPOI" u € cnemyromias: Npy HAKATHU HA KJIABUITY ¢ HACTPONKM COXPAHSIOTCS, U IPOUCXOIUT

BO3BpallCHUC HAa YPOBCHb 2 MEHIO C aBTOMaTHYCCKUM NEepEXoaOoM K CIeAyroueMy (l)yHKIII/IOHaJ'ILHOMy napameTpy, a

npu Haxkatuu Ha kinasuiny [IPOIT cucrema HemocpencTBEHHO BO3BpALIAeTCsl K YPOBHIO 2 MEHIO 0e3 COXpaHEeHHUs

napaMeTpoB U OCTABJISACT TeKyHII/Iﬁ napameTp.

Hwxe npencrasnen npumep Moxudukanuu napamerpa F9.01 or 10,00 I'u no 20,00 'y (uncno, o603HayeHHOE

KPYIHBIM IPUPTOM, OTHOCUTCS K MUTAIOIIEMY Pa3psy),
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Puc.4-3 Tlpumep paboTsl 3 ypoBHEH MEHIO

Ecnu Ha 3 ypoBHEe MEHIO B 3HaUYCHHMHM MapamMeTpa HE MHUraeT HU OIUH U3 PaspsoB, 9TO 03HAYACT, YTO JAHHBIN
napameTp Hejb3s MOANPULIUPOBATh. BO3MOXKHBIE IPUYHMHBI CIIEIYIOLINE:

1) ITapameTp — 3TO HEW3MEHIEMBIN TIapaMeTp, TaKOH Kak (paKTHUECKHHA MmapameTp WACHTH(PHUKAINH, TapamMeTp
paboudeii 3anmycy  T.11.

2) IlapameTp Henb3s W3MEHHTH TpU padboTe mpeoOpaszoBarens. Ho ero MOKHO M3MEHHUTH IOCJE OCTAHOBKH

mpeoOpaszoBaTelis YacTOTHI.

4.3 OTtoOpaxkeHUe COCTOSIHUSI HA MaHEJIU yIPaBJIeHHUs

PaznmaHble coCTOSTHUS Ha TIAaHENH YIpaBJIeHUs IpeoOpazoBateniell 4acToThl cepun IHD BKIIIOYarOT 0TOOpakeHne
mapaMeTpoB B COCTOSIHHM OCTAHOBKH, OTOOpakeHHE TMapaMeTpoB MpH padoTe CHCTEMBI, OTOOpa)keHUe
PEMaKTUPOBAHUSA MTAPAMETPOB, OTOOPAKEHHUE COCTOSHUS TIPEIYTIPEKACHUS 00 OMNOKE | T. 1.

1) OtobOpaskeHue mapaMeTpoB B COCTOSHUH OCTaHOBA

[IpeoOpa3oBaTenh 94acTOTBI HAXOMUTCS B COCTOSIHMHM OCTaHOBa. Ha cBeTOmMOIHON mMaHETH OTOOpaXKaroTcs
napaMeTphl B COCTOSIHUM OCTaHOBA. UTOOBI 10 ouepequ 0TOOpakaTh Pa3iUYHbIC MapaMETPhl B PEIKUME OCTAHOBA,
HAXKMUTE KJIABHIIY >> (TI0JIb30BaTENIb MOXKET 3a]1aTh, KAKUE MapaMEeTPhl HY)KHO OTOOPa3UTh B COCTOSTHUU OCTaHOBA B
rpynme mapameTpoB FE).

2) OtobpakeHre apaMeTpOB MPH pabOTE CHCTEMBI

[IpeoOpa3zoBaTesb 9aCTOTHI HAXOIUTCS B PaO0YEM COCTOSHUY, U Ha TTAHETTN 0TOOPaKaroTCsI MapaMeTphl B pabodueM
cocrosiHuM. UT0OBI IO 0Yepe i 0TOOpaXKaTh Pa3IMYHBIC ApAMETPBI B pa0OUYEM COCTOSHUM, HAKMHUTE KIABHIILY >>,
(ITonp30oBareNb MOXKET 33JaTh, KAKUE MapaMETPhl HY)KHO 0TOOPa3uTh B pab0YeM COCTOSHHH, B TPYIIIC MapaMEeTPOB
FE.)

3) CocrosiHUE OIIMOKH U MPEAYTPEIKICHIS

Ecimm  mpeoOpa3oBarens 4YacTOTHI ONpEACTIUT NPEAyNpPeXTAloMHWi CHUTHAJNI, OH BXOIUT B COCTOSHHE
NPEAYNpPeXICHUsI, W MHUTAeT TNPEeAyNpexaaromuil kox. Ecim mpemynpexmalomiii CHTHAJd HCYe3aeT, TaKxkKe
ABTOMATHYECKHU MCUYE3ACT U MPEIYNPEIKIAFONTUA KOJI.

Eciun mpeoOpazoBareiis 4acTOTHI OMPEACIII OIIHOKY, OH BXOJUT B COCTOSIHUE OINUOKK U CTaOMIIBHO 0TOOpaXaer
kox omuOku. 3axuraercs uaankatop OUIMBKA. C momomnipio KIaBUIIK >> MOIB30BATEIIhb MOXET IMPOCMOTPETH
3HaYCHHE TIApaMeTPOB B PEKUME OCTAHOBKH. [Ipy HEOOXOIUMOCTH YBHIETHh MOAPOOHYI0 HHPOpMAIHIO 00 ormmoke,
Haxkmute kinasunty [TPOT, 9To6b1 BOHTH B COCTOSIHUE TIPOTPaMMHUPOBAHUS M TIPOBEPUTH Tpyminy apameTpos FF.

ITomb30BaTes b MOXKET MpoU3BeCTH cOpoc mpeodpazoBarens dacToThl kinaBumieit CTOI, curaagoM Ha KIEMMBI
WIA KOMMYHHKAIIMOHHBIM uHTepdeiricoM. Eciu curHan ommOKM HE HMCYE3HET, Ha AUCIUICE MO-TPEKHEMY OyneT
0TOOpaxaThCs KOJ| OIINOKH.

4) PexxuM HacTpoOMKH apamMeTpoB

He Ba)kHO, B KAaKOM COCTOSIHUM HaXOAUTCS TpeoOpa3zoBaresb: paboThl, 0CTAHOBKHU HITH MPEIYIPEKACHUS/OIITHOKH,
¢ momorsio kinasumm [TPOI” Mo)kHO BOWTH B HACTPOUKH MapameTpoB. [TompoOHbI c1ioco0 HACTPONWKH OTHCHIBACTCS
B JAHHOM PYKOBOJICTBE B pazneie 4.2.
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4.4 HacTpoiika napoJst

ITpeobpazoBarens 4acToTh! 0OecmeunBaeT (yHKINIO HACTPOMKM MONIB30BaTeNIbCKOro mapoist. Ecnu mapamerp
FP.00 otnuyeH ot HyIs1, OH M OYyJET IOJIb30BaTEILCKUM MapoJieM. 3aluTa napois akKTUBHPYETCs MOCJIe BBIXOa U3
pexuma penaktupoBaHus. IIpu mombiTke monb3oBaTesss CHOBa 3aiTu B rpynmy FP mocne naxkarus nma BBOJ|
orobpaxkaercsi «0000». UrtoObl cHoBa BoWTH B Tpynmy FP, HeoOXomuMo BBECTH IpaBWIBHBIA Iapoib M
pa30IoKupoBaTh AOCTyM. UTOOBI eaKTHUBHPOBATh (PYHKIIMIO TApOJIs, MOJL30BATENI0 CHaYala HEOOXOIUMO BBECTH
MIPaBWIIBHBIH MMapoiib, a 3aTeM u3MeHuTh mapameTp FP.00 Ha 0.
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Braumanwe:

«O» 03HAYAEeT, 9TO MapaMeTp MOXKHO U3MEHHTH BO BpeMs paOOTHI MpeoOpazoBaTes.

«X» O3HAYAET, YTO IMapaMeTp Hellb3s N3MEHHUTH BO BpeMs padOoTHI IpeoOpa3oBaTerts;

I'maBa 5 Cniucok napameTpoB

«**) 03HaUaeT, 4TO MapaMeTp — ITO ONPEACTICHHOE WIN (UKCHPOBAHHOE 3HAYCHNE F N3MEHECHHUIO HE ITOUICIKHUT.

«=» O3HAYACT NapaMeTp MPOU3BOAUTEIISA, U UYTO ITOJIH30BATEIIN HE UMEIOT K HEMY JO0CTYyIIaA.

F0: I'pynna 6a30BbIX pyHKIUH

3aBoackas Bo3smoixHocTh
Kon Onucanne Jluana3oH 3aiaBaeMbIX 3HAYeH U .
HaCTPOMKA H3MEHECHHUSA
F0.00 | Monens 0~1 3asmcut ot -
MOJIeNU
0: BecceHCOpHOE BEKTOPHOE yIpaBiIeHUe -1
F0.01 | Pexxum ynpasnenis 1 becceHcopHOE BEKTOPHOE yIIpaBIeHHE -2 3 «
2: 3ape3epBUPOBaHO
3: Cxansipusbiii pexxuM (V/1)
VlcTouRuK ynpasieHus 0: BerpoeHHast maHenb
F0.02 BBIIOJHEHIEM KOMAHL 1: KnemMMBI yripaBieHust 0 o
2: Uepes nopt RS485
0: Iludpposas ycraBka (mapamerp F0.06, kaormkn
Ha maHen A,V)
1: Bxox All | 2: Bxog A2
F0.03 Crioco0 yCTaHOBKH 3: Umnynenslit Bxoa mis 114 ot 7,5 kBt 3
. 2 o
3aJJaHHOM 4acTOTHI 1 4: mopt RS-485
5: IlpegycTaHOBIEHHBIE CKOPOCTU
6: TUIK [ 7: UL
8:IToTeHIMOMETp BCTPOCHHOM MaHEIN
1: All [ 2: A2
3: Umnyneueiii Bxoq wist [T4 ot 7,5 kBt
Crioco0 yCcTaHOBKH 4: mopt RS-485
F0.04 2 1 o
3aJaHHOW YacTOTHI 2 5: IlpenycTaHOBIEHHbBIE CKOPOCTH
6: 3apesepBupoBano | 7: 3ape3epBHPOBAHO
8: IloTeHIMOMETP BCTPOCHHOMU IaHeIH
0: 3amanHas yacrora 1
1: 3amanHas yacrora 2
2: 3ajmannag yactora 1+ 3amannas yacrora 2
3: [lepeximoyeHne MEXIy «3alaHHAs YacTOTa
1» u «3aaHHas yacToTa 2»
F0.05 Bri6op ycraHoBKH 4: INepexmroyenue xKIeMM Mexay (3amaHHas 0 o
’ 4acTOThI gacrora 1+ 3amannas yacrora 2) u «3agaHHast
yacroTa 1»
5: MuHUManbHOE U3
3amannas yacrota 1 u 3amanHas yactoTa 2
6: MakcumansHOE U3
3ananHas yacrora 1 u 3agaHHas yacToTa 2
IIpenycranoeneHHas
F0.06 4acToTa KJIeMMaMu 0~ Maxc. gyacToTa 50,00 I'g o
UP/DOWN
CKopocTh U3MEHEHUS
F0.07 | gacroTsl uepe3 0,01~ 50,00 I'y/c 1,00 I'u/c o
UP/DOWN
Bri6op mexay knemmamu | 0:AkTHBHO jis naHenu u kieMM UP/DOWN
F0.0g | Y TAHEIBIO yIIPABICHHS 1:AxtHBHO TOJBKO JuIs Kiasum BBEPX/BHIU3 1 o
U1 BBOJA KJIaBUIIIAMHU Ha MaHEeIH
BBEPX/BHU3 2: AxtuBHo Tosnbko s kiiemMm UP/DOWN
0: Hacrpoiika coxpaHsieTcs Ipy OTKJII0OYEHUH
BuiG TUTAHU
F0.09 ﬂ;;ﬂ(;?xcg}gps;;?g?{m; 1: Hactpoiika He coxpaHseTcs IpU OTKIIOYCHUH 0 o
TIUTaHHUS
2: Iocnie ocTaHOBKHU HacTpolika OOHYJIsIETCS
F0.10 | Onopnas yacrora 0,10~320,0 I'g 50,00 I'ig X
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. 3aBoackas Bo3moikHOCTH
Kona Onucanne Jnana3oH 3a1aBaeMbIX 3Ha4YeHUH .
HaCcTPpOMKa H3MECHCHUSA
FO.11 MakcumasbHas 4acToTa MAKC.[50,00 I'n, Bepxnuii npeniein 4acToTt, 50,00 I'rp X
Crangapt yactotsi|~320,0 I'p
FO0.12 Bepxusi rpanmia Huwxuss rpanuia 4acToThl ~ Makc. 4yacToTa 50,00 I'g X
YaCTOTHL
F0.13 | Hwxnss rpanuna yactotel | 0,00~BepxHss rpaHUIa 4acTOTbI 0,00 I'g X
FO.14 MakcumanbHO€E BBIXOAHOE 110~440 B 380 B «
HaNpsHKCHUE
FO0.15 | Hecyuas sactora 1,0~16,0 KI'y 3aBHCHT T o
MOJIEITH
ABTOpETYyIMPOBKa 0: Her perynupoBku
F0.16 " 0 o
HECYIIEH YaCTOThI 1: ABTOpErynupoBKa
F0.17 | HanpasneHue OT naHenau 0: Boiepen | 1: Hazan 0 o
FO.18 Hanpasnenue Bpamenue 0: [TonmoxwuTeNnpHas NOCIEA0BATEIEHOCTD 0 o
) JIBUTATENs C TAHEIU 1: OOparHas nocjIe10BaTeNbHOCTh
F0.19 | Bpems yckopenus 1 0,1~3600 c 3asucur ot o
MOJIENTH
F0.20 | Bpems Topmoenus. | 0,1~3600 ¢ 3asucut ot o
MOJIeNU
I'pynna F1: YnpapieHue 3aycKOM H OCTAHOBKOH
3aBoackas Bo3m.
Kona Onucanne Jlnana3oH 3ajaBaeMbIX 3Ha4YEeHHUH .
HAaCTPOMKaA H3MECHCHHS
0: IIpamoii myck
1: CHayasa TOpMOKEHHUE MOCT.
F1.00 Pexom chh TOKOM, 3aT€M 3aIyCK C ITyCKOBOH 0 o
YaCcTOTHI
2%*: 3amycK ¢ OTCJIC)KUBAaHUEM
CKOPOCTH
F1.01 ITyckoBas yacroTa 0,10~60,00 I'q 0,50 I'og o
F1.02 BpewMs BbiepkkH IycKOBOI 0,0~10,0 ¢ 0.0¢ o
YaCTOTHI
F1.03 | YPOBCHE [IOCTOHHOIO Toka 0,0~100,0% HOMHHATbHBIH TOK 0,00% °
TOPMOXEHUS IIPU ITyCKe
F1.04 Bpems TopmMokeHHs IOCTOSHHBIM 0.0~30.0 ¢ 0.0¢ o
TOKOM IIPH ITyCKe
0: JIuneinbrit
F1.05 PexxuM yCcKOpeHHs/TOPMOXKEHUS 1. S-obpasmas kpuBas 0 o
Bpewms nauaneHOrO 3Tana S- 10,0~30,0% (Bpews
F1.06 og A3HOI KDHBOM YCKOPCHUS/TOPMOKCHUS ) 30,00% o
P P F1.06+F1.07<90%
Bpewmst stama pocta S-o6pa3Hoit 10,0~80,0% (Bpewms
F1.07 K pI/IBoﬁ p p YCKOPEHHUS/TOPMOIKEHHS ) 40,00% o
P F1.06+F1.07<90%
0: 3amennenue 10 OCTAHOBKH
F1.08 PexuM ocTaHOBKH 1: Ceobosunili BriGer 0 X
2: 3ameuieHUE +TOPMOKEHUE
MOCTOSIHHBIM TOKOM
F1.09 CrapToBasi 4acTOTa TOPMOKCHUS 0.00~320,0 Tt 0,00 T o
MIOCTOSIHHBIM TOKOM IIPU OCTaHOBKE
F1.10 Bpewms oxxuaanus TopMoxeHus 0,00~10,00 ¢ 0,00 ¢ o
TOCTOSIHHBIM TOKOM IIPU OCTaHOBKE
HocrosiHublit Tok TopMoxkenust npu | G: 0,0~100,0% HOMUHANBHBIA TOK .
F1.11 — 0,00% o
OCTaHOBKE P: 0,0~80,0% HOMMHAIBHBII TOK
F1.12 Bpems TopmoskeHHs IOCTOSHHBIM 0.0~30.0 ¢ 0.0 ¢ o
TOKOM IIPH OCTAaHOBKE
JeiicTtBue TOPMO3HOTO pexUMa 0: HeaxtusHO
F1.13 : 0 o
JHEProcOepeKeHHS 1: AxTuBHO
Fl.14 | HanpsxeHue B 3BeHe IOCTOSHHOrO 380 B: 650~750 B 700 B o
' TOKa [PU TOPMOKCHUHU 220 B: 360~390 B 380 B
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3aBoackas Bo3m.
Kon Onucanne Jlnana3oH 3aiaBaeMbIX 3HaYeHHIH N
HAaCTPOMKaA H3MECHCHHSA
0: HeaxktusHO
1: AKTUBHO NPH OTKJIIOYCHUH
TTUTAHUS
2*: AKTHBHO TIpH OIINOKe
. 3*: AKTUBHO B 000HX CITydasx
[ToBTOpPHBIH 3amycK mociue . .
F1.15 IIpumeuanue: IloBTOpHBIN 3aycK 0 o
OTKJIIOYEHHSI TUTAHUS ¥ OMINOKN
10CJIe BOCCTAHOBIICHUS I101a4U
MUTaHUS AKTUBEH JUI PEXHMa OT
kieMM. IToBTOpHBIH 3aIyck mocie
OITMOKH HEaKTUBEH B CIIydae OIIMOKH
TOBBIIIEHHOTO HANPSKEHHS.
F1.16 Bpewms oxxunanus noBTOpHOTo 0,0~3600 ¢ 0.0¢ o
3aIycka
*-ToNpKO Ui Bepcun B3
I'pynna F2: Benomorare/ibHble padoune GyHKIMH
3aBoackas Bo3m.
Kon Onucanne Jlnana3oH 3a1aBaeMbIX 3HAYeHMIT N
HAaCTPOMKaA H3MECHCHUSA
F2.00 Pabouas yactoTa npHu TOTIKOBOM 0.10~50.00 Ty 5.00 Tt o
pexuMe
F2.01 | Bpewi yckopenus npu 0,1~3600 ¢ 6,0/20,0 ¢ o
TOJYKOBOM PEXKUME
F2.02 | DPCMS TOPMOMKEHIL pi 0,0~3600 ¢ 6,0/20,0 ¢ °
TOTYKOBOM PEKHME
F2.03 Bpewmst yckopenus 2 0,1~3600 c 20,0 ¢ 0
F2.04 Bpewmst Topmoskenus 2 0,1~3600 ¢ 20,0 ¢ o
F2.05 Bpewmst yckopenus 3 0,1~3600 c 20,0 c o
F2.06 Bpewmst Topmoxenus 3 0,1~3600 c 20,0 ¢ 0
F2.07 | Bpewms yckopenus.4 0,1~3600 c 20,0 c o
F2.08 Bpewmst Topmorxenus 4 0,1~3600 c 20,0 ¢ 0
F2.09 IIponyck yacroTsl 1 0,00~320,0 I'y 0,00 I'g X
F2.10 IIpomyck yacToTs! 2 0,00~320,0 I'g 0,00 I'g X
F2.11 AMIUIUTY1a TIPOITyCKA YaCTOThI 0,00~15,00 I'y 0,00 I'y X
F2.12 Ynpasienue pesepcoM 0 Bpauienne nasaj paspeieo 0 o
1: Bpaienue Ha3aja He pa3perieHo
F2.13 Bpewmst mepTBOii 30HBI IpU 0,0~3600 ¢ 0.0 ¢ o
TIePEeKIIIOUSHUH BIIEpe/Ha3a
. 0: PaGoTa npu HIXKHEH TpaHUIlE
JleicTBUE, €CIIM YaCTOTa HIKE
F2.14 YaCTOTBHI 0 X
NpeeIbHOTO 3HaUCHUS ) .
1: PaGora npu HyneBoi 4acToTe
F2.15 PeseprHblii PezepBHbIi 0 X
F2.16* Vmpasnenue 0: HeaxTuBHO 0 «
sHeprocoepeKeHHEM 1: AKTHBHO
F2.17 | QYHKIWS aBTOMATHYECKOrO 0: HeakTusHa | 1: AktuBHa ) N
’ peryisTopa HampsHKCHUS 2: AKTHBHA TOJIBKO NP TOPMOKEHHUH
F2.18 [lepemonymsuus 0: AKTHBHA | 1: HeaxTtuBHa 1 X
Pexum ynpasnenus 0: ABTO pexum
F2.20% 0 x
BEHTHJISITOPOM 1: ITocrosiHHast paboTa
JeiicTBue B cityuae 0: Her neiicTBust
F2.21* | xparkoBpemeHnHoro otkimodeHuss | 1: CHUKEHHE 4aCTOTHI 0 o
MUTaHU 2: [Ipsamas ocTaHOBKa
YpOBeHb CHM)KEHHS 4aCTOTHI 380 B: 420 B
3 ~
F2.22 IIPU OTKJIFOYEHUU ITUTAaHUS 210600 B 220B:230B °
F2.23* CKOpOCTE, CHIDKEHHS HaCTOTEI 0,00~makc. gacrora /c 10,00 I'uy/c o
TIPU OTKJIFOYCHUH TUTAHHS
F224 | Koobuuuenr orodpaxerns 0,00~~500,0% 100,00% o
CKOPOCTH JABUTATEINs
ITageane UP/DOWN no 0: AKTUBHpPOBaHO
F2.25 9 : 1 o
OTpPHUIATETBHON YaCTOTHI 1: JleakTUBHPOBAHO
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. 3aBoackas Bo3m.
Kon Onucanne Jlnana3soH 3alaBaeMbIX 3HAYeHMIT N
HACTPOiiKa W3MEeHEeHHsT
0: Her cnernansHoro aeifcteus
1: [epexirouenne BIIEPEJI/HA3A L
2: ITYCK nns Bpawenus Brnepen; BBO/]
F2.26 Oynkimsa kaonku BBO/| s Bpamenms masay; CTOIT it 0 o
OCTaHOBKU
3: PaboTa B TOITYKOBOM PEXKHAME
F2.27 IIIar u3mMeHeHus: 4acToThI 0:0,01I'n 0 X
1: 0,1 I'og
F2.28% En. u3m. BpeMenu 0:0,1¢c 0 «
YCKOPCHUS/TOPMOKCHUS 1: 0,01 c
F2.20% PexuM BBICOKOYACTOTHOM 0: ACMHXPOHHAs MOy IALMSA 0 N
' MOIYJISIIUU 1: CuHXpOHHAs! MO JISIIUS
*-1onbko st IT4 MomHocThI0 0T 7,5 KBT
I'pynna F3: [TapameTpbl BeKTOPHOT0 yIIPaABJIEHUS
Bosm.
. 3aBoackasi
Kon Onucanne Jlnana3oH 3a1aBaeMbIX 3HAYECHHI . H3MEHEeHH
HACTPOiiKa
b |
Koadpdummenrt
F3.00 MPOTOPIHOHAIBHOTO yCUIEHHS 1~3000 1000 o
KOHTYypa ckopocty 1
F3.01 Bpewmst naTerpHpoBaHus KOHTypa 13000 300 o
ckopoct 1
F3.02 YacroTa nepexinoyeHui 1 0,0~60,00 I'n 5,00 I'g o
F3.03 E Ogg)(;b HHI/II/(I;};THBHOFO CUJICHUS 70 3,5 xBr: 0,1~-9,9 105,5¥BT: 1,0 o
: poriopIt ¥ ot 7,5 kBt: 1~3000 017,5kBr: 800
KOHTYpa CKOpocTH 2
F3.04 Bpewmst nnTerpupoBanus KOHTypa 1o 5,5 kBt: 0,01~10,00 105,5kBT: 0,3 o
) CKOpOCTH 2 ot 7,5 kBt: 1~3000 ot7,5kBT: 200
F3.05 YacroTa nepexitoueHuii 2 0,0~60,00 I'u 10,00 I'g o
F3.06 ITocTosiHHas BpeMeHU QUIBTPa 0~500 Mc 105,5kBT1: 1 mMc o
KOHTYpa CKOPOCTH 017,5kBT: 3 Mc
F3.07 Irfogl('i[)c? mlflpcl)i{};mﬂocm KOHTYypa %o 3,5 kB: 0~~2000 ZLOS;57KSBI'(T];T5‘00 o
' porioptt P ot 7,5 kBT: 0~6000 pon
CKOpPOCTH 3000
F3.08 Koa¢p¢pumuent narerpupoBanus 0~6000 1500 o
KOHTYpa CKOPOCTH
F3.00 KommneHcaiyst ckoibkeHus Ipu 0.0~200,0% 100,00% o
BEKTOPHOM YIIPaBJICHUH
0:YnpaBieHue HEaKTUBHO
1:ITudposoe 3amanne momenta (F3.11)
HcTovyHuK 3a1aHus 3HAYEHHS 2:Bxon All 3:Bxox AI2
F3.10 0 o
KpPYyTSILEro MOMEHTa 4:IMiryibehl
5:RS-485
6:IloTeHnoMeTp Ha maHeNu
F3.11 Hudposoe sanaime kpyramero 0,0~200,0% 50,00% o
MOMEHTa
0: Liudposoe 3amanne (F3.13)
.10 IpesienbHas CKOPOCTh 1 Bxon All ZfBXOH Al2 0 o
‘ YIIPaBIIeHNs KPyTALIMM MOMEHTOM | - VIMIYITBC 4: R8-485
5%*: IloTeHIMOMETp HA TAaHEIN
[udpoBoe 3ananue HpeneabHON
F3.13 CKOPOCTH IIPH yIIPaBICHUU 0,00~320,0 I'g 50,00 I' o
KPYTSIIIIIM MOMEHTOM
F3.14* 3ape3epBHPOBAHO -
F3.15* 3ape3epBUpPOBaHO -
F3.16* 3ape3epBUpOBaHO -
@uIbTp pacueTa CKOPOCTH NpU
F3.18% 0ecCeHCOPHOM BEKTOPHOM 0~15 5 o
YIIPaBICHUN
Pexum 6eccencopHoro 0: Pexxum SVC 1
F3.19% 0 o
BEKTOPHOI'O YIIPaBJICHUS 1: Pexxum SVC 2
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3aBoackas Bosu.
Kog Onucanne Jlnana3oH 3aJaBaeMbIX 3Ha4YEeHHUH . H3MEeHEeHH
HacTpoMKa a
F3.20%* 3ape3epBHPOBAHO - o
F3.21 OcnabneHue moss 0:JleaxTuBUp. 1:AKTuBHp. 0 X
Koaddumment komneHcaunu
F3.22 MPENEIBHOTO 3HAUEHUS 60,0~300,0% 200,00% o
KPYTSIIErO MOMEHTA
F3.23 3ape3epBUpOBaHO - o
F3.24% OpHOpa30Basi MO JISIHS KIIEMMbI 0,0~10% 0.00% o
3aJaHusl KPYTAIIEro MOMEHTA
F3.25% OO011as MOy AL KIEMMBbI 0.0~100% 50% o
3aJIaHus KPYTSIIIET0 MOMEHTA
*- tonpko s I[TH momuocTei0 0T 7,5 KBT
I'pynna F4: ITapameTpsl ynpaBjieHHs 10 BOJIbT-YaCTOTHOH XapaKTepHCTHKE
3aBoackas Bo3MoKHOCTH
Kona Onucanne Jnana3oH 3a1aBaeMbIX 3Ha4YeHUH .
HAaCTPOMKaA H3MECHCHUSA
0: [TocTosiHHAs Harpy3Ka KPyTSIIETO
MOMEHTA IIPH BOJIbT-4aCTOTHOM
yIpaBlIeHUN
1: KpuBast HOHIKCHUS KPYTAIIL. MOMCHTA
Hacrpoiika kpuBoit nopsiaxa 2.0
F4.00 BOJIbT-4aCTOTHOT'O 2: KpuBast NOHIKEHUS KPYTSILL. MOMEHTA 0 X
ynpasienuns (V/F) nopsiaxa 1.5
3: KpuBasi mOHMWKEHUS KPYyTALL. MOMEHTa
nopsiaka 1.2
4: MHororoue4Hasi KpuBast BOJIbT-
YaCTOTHOT'O YIPaBJICHUS
Touka yactotsl 1 Ha
F4.01 KkpuBoii BosibT-yacrorHoro | 0,0~F4.03 10,00 I'rg X
YIpaBICHHS
Touxka HanpspkeHus 1 Ha
F4.02 KkpuBoii BonbT-yacrororo | 0,0~100,0% 20,00% X
YIpaBICHHS
Touka yacToThl 2 Ha
F4.03 KpHBOi1 BosibT-4actotHOro | F4.01~F4.05 25,00 I'g X
YIpaBICHHS
Touka HanpspkeHHs 2 Ha
F4.04 KpHBOi1 BosbT-4actotHOro | 0,0~100,0% 50,00% X
YIpaBICHHS
Touxka wactoTsl 3 Ha
F4.05 KpHBO# BosbT-yactoTHOrO | F4.03~F0.10 40,00 I'g X
YIpaBJICHHS
Touxa Hanpspoxkenus 3 Ha
F4.06 KpHBOI1 BosbT-9acTtoTHOrO | 0~100,0% 80,00% X
YIpaBICHHS
F4.07 Ycunenue KpyTAIero 0,0%: ABTO}.'CI/IHCHI/IG 0,00% o
MOMEHTa 0,1~30,0%: Pyunoe ycunenue
Touka py4HO# OTCEUKU
F4.08 YCHJICHUSI KPYTAIIETO 0,00~60,00 I' 50,00 I'rg o
MOMEHTa
F4.09 | Komnencaus 0,0~200,0% 0,00% o
CKOJIBXKCHHUS
Bpewms dpunbTparmm
F4.10 KOMIICHCAIlUU 0,01~2,55¢ 0,20 c o
CKOJIBXKCHHUS
0: HeaktuBeH
HcTounuk HanpsxeHus 1: llupposas Hactpoiika (F4.12)
F4.11* | mns pa3genbHOTO BOJNBT- 2: All 3: A2 0 X
YaCTOTHOT'O YIIPaBJICHUS 4: Pulse
5: Casi3b
[Tudposas HacTpoiika
F4.12* HaMpsKGHIA [ 0 B~Mmakc. BbIXOHOE HaIpsDKEHUE 0B o
pa3enbHOTO BOJBT-
YaCTOTHOT'O YIPaBJICHUS
F4.13* | BPpeMs noBbLCHis 0,0 c~1000,0 ¢ 0,0c °
HATIPSHKCHUST IS
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. 3aBoackas Bo3MoKHOCTH
Kon Onucanne Jlnana3oH 3alaBaeMbIX 3HAYeHMIT N
HACTPOiiKa H3MEHEeHHsI
pa3AenbHOrO BOIBT-
YaCTOTHOTO YIPABIECHUS
CreneHp NoJaBIeHNs 3ABHCHT OT
F4.14* | xoneGaHumii Ipu BOJIBT- 0~500 o
MoJeNu
YaCTOTHOM YNPaBIECHUI
*- rosibko jutst [T MorHocThIO OT 7,5 KBT
I'pynna F5: IlapameTtpsl nBUraTes
3aBoackas Bo3moikHOCTD
Kon Onucanne Jlnana3oH 3a1aBaeMbIX 3HAYCHHI N
HACTpoiiKka H3MeHeHUs!
0: CranapTHbIM aCUHXPOHHBIN ABUraTelNb
F5.00 Tun nuraresns 1: ACUHXPOHHBII JBUraTeNb C IEPEMEHHOMN 0 X
4acTOTOM
F5.01 Hucno nosspHocTeit 256 4 «
JBUTaTENS
F5.02 Homunansnasg momuocts | 0,4~999,9 kBt 3asucut ot o
MOJICIIH
F5.03 | HomuHansubrii Tox 0,1~999.9 A 3asucur ot o
MoJeu
F5.04 HomunanbsHas ckopocTb 0~24000 06/Mun 3asucut ot
MoJenu
1o 5,5 kBt: 0,01~99,99 A 3aBHCHUT OT
F5.05 Toxk xosocToro xoaa 10 o1 7.5 kBr: 0.1~999.9 A - o
F5.06 Comporusnenue craropa | 1~65535 MmOwm (npeodpazoBatens <22 xBr) 3aBUCUT OT o
) R1 0,1~6553,5 Om (mpeobpasoBatens >22 kBt) MOJCITH
F5.07 IC/ELH};I;TI/I];]?IH;;H S 0,01~655,35 MH (npeobpazosatens < 22 kBr) 3aBUCUT OT o
’ X P y 0,001~65,535 mH (mpeobpazoBatens >22 kBT) MOJIEIIH
F5.08 ComnpoTHuBieHHE poTOpa 1~6553 5MOm (mpeobpazoBarens < 22 kBT) 3aBucuT OT o
) R2 0,1~6553,5 MOM (mipeobpa3oBarens >22 kBT) MOJICIIH
F5.09 BsauMHOe MHIYKTHBHOE 0,1~6553,5 MH (mpeobpazoBarens < 22 kBT) 3aBUCUT OT o
) CONPOTHUBJICHHE XM 0,01~655,35 mH (mpeobpaszoBatens >22 kBT) MOJCITH
ABTOMaTHYecKas 0 He paboract
F5.10 N 1: CraTuyeckast HaCTpoHKa 0 X
HACTpOMKa : o
2: PotopHas HacTpoiika
I'pynna 6 F6: Bxognble KjieMMbI
3aBoackas Bosm.
Kon Onucanne Jluana3oH 3a1aBaeMbIX 3Ha4eHUM .
HACTPOiiKa H3MeHeHHs!
0: IByXnpoBOJHOH pexKUM yIpasieHus 1
F6.00 Pexum ynpasienus xinemm 1 HByxnpOBOHHO? PEXHM ypaBICHiA 2 0 X
2: TpexnpoBOJHOHU peKUM yIpaBiaeHus 1
3: TpexmpoBOJHOM PEeXUM yIIpaBiIeHU 2
F6.01 Be160p QyHKIMH KIEMMBI 0: Knnemma ne ncnonssyercst (NULL) 1 «
) X1 1: Bpamenue snepen (FWD)
F6.02 Bp160p QyHKINK KIEMMBI 2: Bpamenue Hazan (REV) ) “
’ X2 3: Pa6ora (RUN)
F6.03 Br160p QyHKIMH KIEMMBI 4: Hampasnenue Buepen/nasaz (F/R) g B
: X3 5: Y nepxanue HLD
Br16op QpyHKIMN KIIEMMBI 6: BpaieHue Briepesi B TOJTYKOBOM PEXHME
F6.04 X4 (FJOG) 17 X
Br160p DYHKIHH KIEMMBI 7: Bpaienue Ha3aj B TOJTYKOBOM PEXHUME
F6.05 X5 (RJOG) 18 X
Be160p QyHKIMH KIIEMMBI 8: Copoc (RESET)
F6.06 X6 (All g0 5,5 xBr) 9: IlepexntoueHre HCTOYHUKA JaCTOTHI 0 x
Bri6o HKIAN KICMMbI 10: Kiiemma UP (BBepx)
F6.07 X7 (AI}Z(bgT 75 KBT) 11: Knemma DOWN (BHI/I3) 0 x
Br6o HKITIH KIIGMMET 12: YV nanenue Hacrpoiiku kixemm UP/DOWN
F6.08%* Py 13: BparieHue Mo WHepIHH 10 OCTAHOBKH 0 x
F6.09% | All nenomssyercs xax X9 145 TopmoskeHHe OCTOSHHBIM TOKOM 0 »
15: 3ampeT ycKOpeHHs/TOPMOKEHHUS
16: 3anpet paboTsl npeoOpa3oBates
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Kon

Onucanne

Jlnana3oH 3aiaBaeMbIX 3HAYeHUIH

3aBoackas
HACTpOiiKa

Bo3m.
H3MeHEeHMsI

17: Cxopocts 1

18: Cxopocts 2

19: Cxopocts 3

20: Ckopocts 4

21: JleakTuBanus yIpasieHUs KPYTAILIAM
MOMEHTOM

22: Beibop BpemeHH
YCKOpPESHUsI/TOpMOXKeHHs |

23: Bribop BpemeHH
YCKOPCHUSI/TOPMOKEHUS 2

24: HopMallbHO pa30MKHYTHIN BXOJI Tay3bl
25: HopMasbHO 3aMKHYTBII BXOJ] ay3bl
26. HopmallbHO pa30MKHYTBIN BXOJ
BHEIIHEH OMUOKU

27: HopManbHO 3aMKHYTBIM BX0/1 BHEIIHEH
OLIHOKH

28: IlepexiroueHne pexxuma ynpaBieHus
BBINOJIHAEMOM KOMaH/I0H Ha KIIEMMY

29: IlepexitoyeHue pexUMa yIpaBIeHUs
BBINOJIHAEMON KOMaH0N Ha IyJIbT
YTIpaBICHUS

30: Kinemma BHEIIHEH OCTaHOBKY,
cootBercTByeT KinaBuie CTOII B pexxume
YIIPaBIICHHUS C ITyJIbTA.

31: Peseps

32: Copoc craryca [IJIK

33: Ilay3a B onepalnuu ynpaBJIeHHs C
KosieO0aHNEeM YacTOTHI

34: Copoc omepaluy ynpaBiIeHHUs C
KoJIeOaHNEeM YacTOTHI

35: Ilaysa [T /I-perynupoBanus

36: Ilepexmouenue mapametpos [T/~
peryisTopa

37: U3menenue Hanpasinenus [TH1/1-
perynsaTopa; KinemMa aktuBupyetcs 1is
HM3MEHeHNs HarpaBiieHus Bparmenns [11/1-
peryisTopa, 3aganHoro B F8.04.

38: BBog oTcueTa BpeMEHH

39: Bxox curuana cyeT4uka

40: OOHyJNIeHUE CUYETIHKA

41: O6nyneHune GpakTHISCKON JITHHBI

42: Bpamenwue Brepen (FWD NC)

43: Bpamenue (REV NC)

44: HLD (HopmanbpHO pa3oMKHYTBIH BXO)
45: YcuneHue KpyTsIEro MOMEHTa

46: OT™MeHa ycuneHus KpyTsIero MOMeHTa
47: YMeHbIICHUE KPYTAIIET0 MOMEHTA

48: OzHa KIaBHIlla BOCCTaHABIIUBAET
TlapaMeTpsl NOJIb30BaTeNs (ISHCTBUTENBHA B
COCTOSTHUHM OCTaHOBKH)

49~56: Pesepn

57: VIMmyIbCHBIH BXOJ (B Citydae 2 BXOJIOB
ucn. X4)

58: Bxox ogHO(a3HOTO H3MEPEHUS CKOPOCTH
(B citygae 2 BxozoB uct. X4)

59: Bxon m3MepeHust CKopocTH A (TOJBKO
X4)

60: Bxox mmepenust ckopocty B (Tonsko
X5)

F6.10

Be16op ananorosoro Bxona
Ha HEJIMHEMHOM KpUBOM

0: et 1: Bxox All

£ -
2: Bxon AI2 3*: VIMmybCHBIH
BXOJ1

F6.11

Hwmxuee npenensHoe
3HA4YEHUE BXOAHOTO
curHana All

0,00~F6.13

0,00 B

F6.12

[IpouenTHOE COOTBETCTBUE
HIDK. IPEIeTIbHOMY

1o 5,5 kBt: 0~200,0%
ot 7,5 xBt: -200,0~200,0%

0,00%
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. 3aBoackas Bo3m.
Kon Onucanne Jlnana3oH 3aaBaeMbIX 3HAYeHMIT .
HAaCTPOMKaA H3MECHCHUSA
3HAUCHUIO BXOJHOTO
curHana All
Bepxnee npenensHOe
F6.13 | HaucHie BXOIHOro F6.11~10,00 B 10,00 B o
curHana All
[IpoueHTHOE COOTBETCTBUE
BEpX. IPEIETbHOMY 1o 5,5 kBr: 0~200,0% o
F6.14 3HAYCHHIO BXOJTHOTO ot 7,5 xBt: -200,0~200,0% 100,00% ©
curHana All
F6.15 | BPeMA duikTpa BXOHOTO )\ o156 00 ¢ 0,05 ¢ o
curHaia All
Hwmxuee npenensHoe
F6.16 3HAYEHHUE BXOJIHOTO 0,00~F6.18 0,00 B o
curHana Al2
[IpoueHTHOE COOTBETCTBUE
HIDK. TIPEeZIeIbHOMY 1o 5,5 kBr: 0~200,0% o
F6.17 3HAYCHHUIO BXOIHOTO ot 7,5 xBt: -200,0~200,0% 0,00% ©
curHaua Al2
Bepxuee npenenpHoe
F6.18 3HAYE€HHUE BXOJIHOTO F6.16~10,00 B 10,00 B o
curHaua Al2
[IpoueHTHOE COOTBETCTBUE
F6.19 | BCPX. IPEACIbHONMY -200,0~200,0% 100,00% o
3HAUCHUIO BXOJIHOTO
curHana Al2
F620 | BPeMA dmisTpa BXOAHOTO | () o 50 00 ¢ 0,05 ¢ o
curHana Al2
Hwxuee npenensHoe
F6.21* 3HAYE€HHUE BXOJIHOTO 0,00~F6.23 0,00 xI'ig o
UMITYJIbCHOTO CHTHAJIa
[IpoueHTHOE COOTBETCTBUE
F6.20+ | MK IPEACTbHOMY -200,0%~-200,0% 0,00% o
3HAUEHUIO BXOIHOTO
HMITyJIbCHOTO CHT'HAJIA
Bepxnee npenensHOe
F6.23* 3HAYE€HHUE BXOJIHOTO F6.21~50,00 xI'ig 50,00 kI'q o
HMITYJIbCHOTO CHTHAJIA
[IpouenTHOE COOTBETCTBUE
F6.24+ | PEPX. IIDCACIbHOMY -200,0%~200,0% 100,00% o
3HAUCHUIO BXOJHOTO
HMITYJIbCHOTO CHT'HAJIA
F6.25% Bpewms ¢punprpanuun 0,01~50,00 ¢ 0,05 ¢ o
UMITYJIbCHOTO CHTHAJIA
HavanpHplil mar kiieMmsl
F6.26 UP/DOWN 0,00~10,00 I'g 0,01 I'g o
Hcexonnslit ypoBeHb 0: Makc. yacToTa.
F6.27 o 0 o
OIOPHOHU 4acTOTHI 2 1: OnopHas yacrora 1
*- tonpko s [TH momuocTei0 0T 7,5 KBT
I'pynna F7: BeixogHble K1eMMbI
. 3aBoackas Bo3m.
Kon Onucanne Jlnana3soH 3a1laBaeMbIX 3HAYeHMIT .
HAaCTPOMKaA H3MECHCHHSA
F7.00* OrnpeiesieHne BHIXOAHOM (1) g’ylfél;?: He ucnonssyercs (NULL) 0 o
ki1eMMbl DO -Bp
2: YacToTa AOCTHIIIA 3aJaHHOTO 3HAYECHUS
F7.01 Bri6op BeixonHoii kiemmel | (FAR) 1 o
' Y1 3: Onpenenenue ypoBHs yactotsl 1 (FDT1)
4: Onpenenenue ypoBHs yactotsl 2 (FDT2)
F7.02 3ape3epBUPOBAHO 5: Ompezenenue 4acTOTHI TP YCKOPEHUU 0 o
6: OnpeneneHye 4acTOThI IPU 3aMeUICHUN
7: PaboTa npu HyJIeBOI CKOPOCTH
F7.03 Bri6op BeIxoaa perne 1 g: Hynesas cxkopocTb 16 o

(TA/TB/TC)

: 3aBepuenue nukina [IJIK
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PyxoBoncTso nosn3osareis. Ilpeo6pasoBarens yacrorsl cepun IHD

3aBoackas Bo3m.
Kona Onucanne Jnana3oH 3a1aBaeMbIX 3HaYeHUH .
HACTPOiiKa M3MeHeHUs!
10*: Yka3anue pabodero srana
F7.04 3ape3epBHUPOBAHO g??;hgigzﬂsfg:ggsgoma B DO 0 o
12: Bpemst 1oCTUTIIO 3aJaHHOTO 3HAUYEHUS
13: CueTyuk JOCTUT 3aJaHHOTO 3HAUYEHHS
14: Pesepn
15: KpyTsmuii MOMEHT JOCTUT IIPEBAPHUT.
3aJJaHHOTO 3HAYCHHUS
16: BeIxoiHOW CHTHA OITHOKH
npeobpaszoBares
17: BeIxoHOH CUI'HAJI cTaTyca
HEJOCTaTOYHOTO HAINPSIKEHUS
18: IIpenymnpexxaenue o neperpyske
npeoOpaszoBarens
19: ®ukcupoBaHHas JJIMHA JOCTUTIIA
3aJIaHHOT'0 3HAYEeHUs, CUTHAJI YPOBHS
20: ITU [ B csimieM pexxume
21: ATI1>AI2
22: AI1I<F7.16
23: AIl>F7.16
24: F7.16<Al1<F7.17
25: YacroTa JOCTHUIIa HUXKHETO
MPEeIbHOTO 3HAYCHHS
26: CurHain ynpasiieHHsl BCIIOMOIaTeIIbHBIM
HacOCOM MHOT'OHAaCOCHOW CUCTEMBbI
27*: Hactpoiika KOMMYHHUKAI[HOHHOT'O
nHTepdeiica
28*: Bpems paboThI mpeoOpazoBaTers
JIOCTHIJIO 33JaHHOTO 3HAUCHHUS
[upuHa 1eneBoro okHa
F7.05 obnapysxenus goctimxenus | 0,00~10,00 I'a 2,50 T'g o
YacTOTBI
3HaueHue oOHapyKEHUS
F7.06 4acToTHl | (ypoBeHb 0,00~320,0 I'y 5,00 I'n o
FDT1)
3anepxka oOHapyKEeHUSA
F7.07 4gacToThl 1 (3amepxrKa 0,00~10,00 I'u 1,00 I'g o
FDT1)
3HaueHue oOHapyKEHUS
F7.08 4acToThl 2 (YpOBECHB 0,00~320,0 I'u 25,00 I'o o
FDT1)
3anepxka oOHapyKEeHUSA
F7.09 4acToTHI 2 (3alepKKa 0,00~10,00 I'n 1,00 I' o
FDT1)
F7.10 OOHapy>KeHHe YacTOThI Ha 0.00~320.0 1 50,00 't o
CTaJIH TIOBBIIICHUS
F7.11 OOHapy>KeHHe YacTOThI Ha 0,00~320,0 Tt 0,00 Ty o
CTaJIH TIOHIDKCHHUS
F7.12 OOHapy>KeHHE STATIOHHOTO 0.0~200,0% 100,00% o
KpPYTSILEro MOMEHTa
F7.13 IIpenBapurenbHO 3ajaHHOE 0~9999 0 o
3HAYEHHE CUCTYHKA
F7.14 IIpenBapurenbHo 3ajaHHOE 0.0~6553,0 ¢ 0.0 o
3HA4YEHHE BPEMEHU
F7.15 Pe3eps
F7.16 ITopor cpaBuenus ¢ All 1 0,00~10,00 B 0,00 B o
F7.17 ITopor cpaBrenus ¢ All 2 0,00~10,00 B 0,00 B o
Ommbka rucrepesnca
F7.18 CpaBHEHUS C aHAJIOTOBBIM 0,00~3,00 B 0,20 B o

BBIXOJIOM
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. 3aBoackas Bo3m.
Kon Onucanne Jlnana3oH 3alaBaeMbIX 3HAYeHMIT .
HACTPOiiKa M3MeHEeHHs!
0: ¢pynknns ve Bemonusercst (NULL)
1: Pabouas yacrora (O~makc. yacToTa)
2: 3aganHas gacrora (0~Makc. 4acTora)
3: BeixozHoit Tok (B 0~ 2 pa3a Ooiblre
F7.19 Bri60p BEIXOIHOTO HOMUHAJIbHOTO TOKa IpeoOpa3oBaTes) 1 o
curnana AO1 4: BerxozmHoe Hanpspkerne (0~Makc.
HaIpsHKEeHHe)
5: Hacrpoiixa [TU]J] (0~10 B)
6: O6parnas css3b [TU]] (0~10 B)
7: Curnan xamu6poBk (5 B)
8: BeixogHoit MomeHT (B 0~ 2 pa3za Gombiie
F7.20% 3ape3epBUpOBaHO
HOMHHAJILHOTO MOMEHTA JIBUTATEIS)
9: BeixozHast momHoCTh (B 0~2 pa3a
F721* | Bpi0op BbIXOZHOTO GOIIbIITE HOMHHATIBHON MOITHOCTH 0 o
curnaa DO npeobpasoBaresis)
10: Hanpstxenne mmust (0~1000 B)
11: AIl (0~10 B)
12: AI2 (0~10 B/ 4~20 MA)
13: IMnynbcHast yactora
14*: Hactpoiika KOMMYHHKAI[HOHHOTO
unHTepdeiica
Bribop auamazona Beixoga | 0: 0~10 B/0~20 mA
F722 | o1 1:2~10 B/4~20 MA 0 ©
F7.23* 3ape3epBUpPOBaHO
F7.24 VYcunenne AO1 1~200% 100% o
Makc. yactoTta
F7.26* UMITYJIbCHOTO BBIXOJIHOTO MuHpManbHas 9CTOTa HMITY IILCHOTO 50,00 kI'q o
BeIxoHOro curdana DO~50,00 kI'x
currana DO
Mun. wacrora 0,00~DO MakcumanbHas 9actoTa
F7.27* HMMITYJIbCHOTO BBIXOZHOTO 0,00 xI'g o
HMITYJIbCHOTO BBIXOJHOTO CUTHAJIa
currana DO
Bpewms 3anepxku 3ammycka -
F7.28 BCIIOMOTATENBHOTO Hacoca 079999 ¢ 0 °
Bpewms 3anepxku
F7.29 OCTaHOBKH 0~9999 ¢ 0 o
BCIIOMOTATENBHOTO HAacoca
F7.30* Makc. gacrota Beixoaa DO | 0: 50,00 xI'g 1: 500,0 I'g 0 X
730+ | BriOop criana FDT/RUN g;}gﬁgiﬂ B TOTAKOBOM PEAHME HE 0 5
B TOJKOBOM peaime 1: CurHan B TOTYKOBOM PEKHME BKITIOUEH
Hacrpoiika noctuxenus
F7.32% pabounm BpemeHeM 3agaH. | 0~65530 Mun 0 o
3HAUCHUS
Br16op ocraHoBKH .
F7.33% JOCTVDKEHHUS pabounmM 0: Her octanosin 0 o

BpPEMCHEM 3a/laH. 3HAYCHUS

1: OctaHoBKa

*- ronbko it [T momuoCTRIO OT 7,5 KBT
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I'pynna F8: ITapamerpsl IIN/I-peryasitopa

. 3aBoackas Bo3m.
Kon Onucanne Jlnana3soH 3a1aBaeMbIX 3HAYeHMIT N
HAaCTPOMKaA H3MECHCHUSA
0: Liu¢posas ycranoska [TN/I-perymnstopa
(F8.02)
Br16op ucrounuka .
1: All
F8.00 YCTQHOBKH BEJIMYUHBI IS 0 o
TN /I-perynsaropa 20 AL
pery. P 3: VIMmynbCHBIHA BXOA
4: KoMMyHHKaIMOHHBIN UHTEpEHC
0: AIl
1: AI2
2: My nbcHBIA BXOJ,
FR.01 Bri6op ucrounuka obparHoit | 3: KoMmmyHuKamoHHbIH nHTEpdEiic 1 o
’ csi3u i [T /I-perynsaropa | 4: AI1-Al2
5: ATI+AI2
6: MAX(AIL, AI2)
7: MIN(AIL, AI2)
Ludposas HacTpoiika
F8.02 anasiorosoro TN /I- 0,0~999,9 50 o
perynsTopa
Juana3oH u3MepeHuit
F8.03 3aMKHYTOM neTin 1,0~999,9 100 o
AHAJIOTOBOTO CHTHanIa
PaGounii pexxum [THU/J]- 0: OrpunarenbHbIi
F8.04 N 0 o
peryJsaropa 1: TTos0XKUTEIbHBII
Koadduruenrt
FR.05 | TPOMOPLHMOHAIBHOTO 0.1~9.9 1 o
ycunerus [IM]]-peryisatopa
1 (KPI)
F8.06 | DPeM MHTCIPHpOBamHA 0,00~100,0 ¢ 10,00 ¢ o
TN JI-perynsaTopa 1
Fg.07 | Bpews andheperuuposani | 5o oo 0,00 ¢ o
[N d-perynsrtopa 1
Koappumuent
Fg.0g | MPONOPIMOHATLHOTO 0.1~9.9 1 o
ycwienus [11/1-perynaropa
2 (KP1)
Fg09 | Bpews MHTCrpupOBaHus 0,00~100,0 ¢ 10,00 ¢ o
[T /I-perynsitopa 2
Fg.10 | Bpems mubdepenmposanus | o g oo ¢ 0,00 ¢ o
TN I-perynsTopa 2
0: Het nepexittodeHus, UCIOIb30BaHHE IIEPBOI
IlepekimroyeHne napaMeTpoB | TPYMIBI TapaMeTpoB
F8.11 0 o
IIN-perynsatopa 1: nepexiaroucHUE KIeMM
2: IepeKIIOYeHHUE OTKIOHEHHEM
IlepekmodyeHne napaMeTpoB
F8.12 | [IN/-perynsaTopa. 0,0~999.,9 20 o
OtxioHenue 1
IlepexnroueHue napaMeTpoB
F8.13 | [IN/-perynsaTopa. 0,0~999.,9 80 o
OtxiloHeHue 2
Fg.14 | MocTosHnas Bpemei 0,00~100,0 ¢ 0,00 ¢ o
3agepxkku [T ][-perynsitopa
F8.15 IIpenensroe 3HaUEHNE 0.0~999.9 0.2 o
OTKJIOHCHUS
[TonoxuTenpHOE MpENENbHOE
F8.16 3HAYEHHME BBIXOIHOIO 0,00~320,0 I'g 50,00 I'g o
cursana [T ]I-perynsatopa
OTpunarenbHoe npejeabHoe
F8.17 3HAYEHHME BBIXOIHOIO 0,00~320,0 I'g 0,00 I'g o
cursana [T ]I-perynsatopa
IIpenBapurensHo 3anaHHAS -
F8.18 uactora [TH/I-perysisopa 0,00~320,0 I'g 0,00 I'g X
Bpewms Bbiepxkku
F8.19 | mpensapurenbHO 3a1aHHON 0,0~3600 c 0,0c x
yactoTsl [TM/I-peryastopa
F8.20 AKTHBaNUs CISIIET0 0: HeakTuBen 0 y
pexuMa 1: AKTHBEH
Fg2] | SRACPAKA BRIIOUCHHS 0~2000 ¢ 120 ¢ o
CILSILLETO PeXUMa

InaBa 5 Cnucok napameTrpos

45



PyxoBoncTso nosn3osareis. Ilpeo6pasoBarens yacrorsl cepun IHD

. 3aBoackas Bo3m.
Kon Onucanne Jlnana3oH 3a1laBaeMbIX 3HAYeHMIT N
HAaCTPOMKaA H3MECHCHUSA
Fg2p | loporosoe suascine 0,00~320,0 T 20,00 T o
pexuMa CHa
— 0
F8.23 IToporosoe 3HaueHue 0,0~100,0% (110 OTHOIICHUIO K 80,00% o
TIpoOYXKICHUS NIPEABAPUTEIILHO 33 JaHHOMY 3HAUCHHIO)
Benuunna oOHapysxeHuUst 0,0~100,0% (110 OTHOLIEHHIO K THAMa30Hy
F8.24* | nmotepu obparHOii CBsI3U usMepeHus obparHoii casazu. 0,0% - 0,0% o
TN I-perynsTopa OIIpEe/ieNICHNE He BBITIOJIHSIETCS)
Bpemst oOHapysxeHuUs IOTepH
F8.25* | obparnoii cBsizu [TN/1- 0,0~50,0 ¢ 2,0c o
perynstopa
MuH. 9acToTa ONpeeIeHHs
F8.26* | obparnoii cBsi3u [TN/1- 0,00~50,00 I'g 10,00 I'rg o
perynsiTopa
0: Het peakuuu
1:Muauxkarms omuOKy 1 OCTaHOB
FR27** [eiicTBus npu 0OpbIBE 2: Unaukauus omrOKy 1 paboTta Ha 4acTore, 0 o
' JaT4nKa 0OpaTHOH CBSI3H KOTOpast ObllTa B MOMEHT 0OpBIBa
3: Unaukauus omubku 1 pabota Ha
npenycraHoBieHHOH yactote (F8.28)
IIpexycranoBnenHas yacrora
F8.28** | mus paGoThl mpu oOpbIBe 0.00-320.0 I'g 50 I'g o
JlaTYMKa 00paTHOM CBS3H
*- tonpko s [TH momuocTei0 0T 7,5 KBT
** _ ronpko ms T4 ¢ Bepcueit mporpammuoro obecrneuenus FF.11 = 3.10
I'pynna F9: I'pynna [IJIK 1 MHOTOCTYIIEHYATOT0 PeryJMpoOBAHUS YaCTOThI BPAlleHUS
3aBoackas Bo3m.
Kona Onucanne Jnana3oH 3a1aBaeMbIX 3HaYeHUM .
HAaCTPOMKaA H3MECHCHHS
F9.00 IIpenycranosnennas yacrora 1 0,00~Makc. yacrora 5,00 I'g o
F9.01 IIpenycranosnenHas yacrora 2 0,00~Makc. yacrora 10,00 I'n o
F9.02 IIpenycranosnennas yacrora 3 0,00~Makc. yacrora 15,00 I'n o
F9.03 IIpenycranosnenHas yactora 4 0,00~Makc. yacrora 20,00 I'n o
F9.04 IIpenycranosnennas yacrora 5 0,00~Makc. yacrora 30,00 I'n o
F9.05 IIpenycranoBnenHas yactora 6 0,00~Makc. yacrora 40,00 I'g o
F9.06 IIpenycranosnenHas yactora 7 0,00~Makc. yacrora 50,00 I'n o
0: OcraHOBKa ITOCIIE OJHOTO LIUKIIA
F9.07 Pescum paborsr TUTK 1: Yepxanue 4yacTOTHI OCIIE ) «
BBITIOJTHEHUSI OJTHOTO LMK
2: HempepbIBHOE BBITIOJIHEHHE IUKJIOB
Pexum nosroproro sanycka 0: IToBTOpHBII1 3aITyCK C IEPBOro 3Tama
F9.08 TUUIK nocne oTkimoueHust : P Y P 0 X
1: IlpomomkeHue ¢ mpepBaHHOTO dTarna
TTUTaHUS
Br16op coxpanenus craryca .
F9.09 TIJIK nmocne oTKIOYeHUS 0: He coxpansrs 0 x
1: CoxpaHsTh
TTHTaHUS
En. u3m. Bpemenu pabotsr IIJIK 0: Cexympt
F9.10 1P MHOT'OCTYIICHYaTOM 0 X
1: MunyThI
perynupoBaHUI
Fo.11 ](3%)16)M5[ paboTs! sTana 1 ITJIK 0.1~3600 20 o
F912 ?IPZG)MSI paboTe! tana 2 IJIK 0,0~3600 20 o
F9.13 ?E)Se)Mﬂ pabotsl stana 3 TIJIK 0,0~3600 20 o
F9.14 ](ST;)f)Mﬂ paboTs! sTana 4 ITJIK 0.0~3600 20 °
F9.15 ?IPSe)Mﬂ pabotsl stana 5 TIJIK 0,0~3600 20 o
F9.16 ](3%)6C)M5[ paboTs! sTana 6 ITJIK 0.0~3600 20 °
F9.17 Bpewmst pabotst atana 7 ITJIK 0.1~3600 20 o
(T7)
1 F/r ~4F/
F9.18 Hanpasnenue Bpamenus B T1 (F-Brepen / r-Hasan) 1F o
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3aBoackas Bo3m.
Kon Onucanne Jlnana3oH 3a1aBaeMbIX 3HAYeHMIT N
HAaCTPOMKaA HU3MECHCHHUSI
F9.19 Hanpasnenue Bpamenus B T2 1 Fr~4Fnr 1F o
F9.20 Hanpasnenue Bpamenus B T3 1 Fr~4Fnr 1F o
F9.21 Hanpasnenue Bpamenus B T4 1Fr~4Fnr 1F o
F9.22 Hanpasnenue Bpamenus B TS5 1Fr~4Fnr 1F o
F9.23 Hanpasnenue Bpamenus B T6 1Fr~4Fnh 1F o
F9.24 Hanpasnenue Bpamenus B T7 1 Fr~4Fnr 1F o
F9.25 Texymuii oTam paboTs 1~7 0 ok
F9.26 Bpewmst texymero srana pa6otsr | 0,0~3600 0 **
F9.27 IIpenycranosnenHas yacrora 8 0,00~Makc. yactoTta 50,00 I'n o
F9.28 IIpenycranoBnenHas yactora 9 0,00~Makc. yactoTta 50,00 I'n o
F9.29 IIpenycranosnennas yacrtora 10 | 0,00~Maxkc. yacrora 50,00 I'n o
F9.30 IIpenycranosnennas yacrtora 11 | 0,00~Maxkc. yacrora 50,00 I'n o
F9.31 IIpenycranosnennas yacrtora 12 | 0,00~Maxkc. yacrora 50,00 I'n o
F9.32 IIpenycranosnennas yacrora 13 | 0,00~Maxkc. yacrora 50,00 I'n o
F9.33 IIpenycranosnennas yacrora 14 | 0,00~Maxkc. yacrora 50,00 I'n o
F9.34 IIpenycranosnennas yacrora 15 | 0,00~Maxkc. yacrora 50,00 I'n o
Br16op ncrounuka
F9.35 MHOTOCTYIIEHYaTOTr0 0:Iludposas HacTpoiika mpu 0 o
' pEerynIupoBaHUs YaCTOTHI MHOTOCTYIIEHYaTOM PETYJIUPOBAHUI
Bpautenus [IJIK 1 1: AIl
BrI60p HCTOYHHUKA 2: A2
F9.36 MHOTOCTYIEHYATOTO 3: IloTeHIMOMETp C KIaBUATYypPOi 0 o
’ peryJIupoBaHuUs 4aCTOThI 4: My nbcHbIA BXOA,
Bpaenus [1JIK 7
I'pynna FA: I'pynna koJsie0anuii 4acToThI
3aBoackas Bo3m.
Kon Onucanne Jlnana3oH 3aaBaeMbIX 3HAYeHMIT .
HaCcTPpOMKa HU3MEHCHHUS
FA.00 Ammuutyzaa xone6aHui 0.0~50,0% 0.00% o
Y9aCTOTHI
FA.01 Konebanue yacToTh 0,0~50,0% (ot FA.00) 0,00% o
FA.02 Bpewmst konebaHus 4acToOThI 5~50 mc 5 Mmc o
FA.03 Bpewmst Hapactanus konebaHuit 0.1~999.9 ¢ 5.0c o
YaCTOTEI
FA.04 Bpewms yOriBanus konebanuit 0.1~999.9 ¢ 5.00c o
Y9aCTOTHI
0: ITo oTHOWIEHUIO K LEHTPATIBHON
4acToTe
FA.05 PexuM ammuTy b1 . . 0 o
1: ITo oTHOIIEHNIO K MAaKCUMaNbHOI
4acToTe
I'pynna Fb: I'pynna ¢pukcupoBaHHOM AJINHBI
3aBoackas Boszm.
Kon Onucanne Jlnana3oH 3a1aBaeMbIX 3HAYCHHI N
HACTPOMKA HU3MCHECHHSA
Fb.00* [IpenBapurenbHO 3aaaHHasA 0~65530 0 o
JUIMHA
Fb.01* dakTrueckas JIMHa 0~65530 0 *k
Fb.02* Kon-Bo umnynscoB Ha en. u3m. | 0,1~6553,0 100 o

*- tonpko s [TH momuocTe0 0T 7,5 KBT
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I'pynna FC: I'pynna napamMeTpoB 3alllMThI M 0TKA30B

OBICTPOTO TOKA

. 3aBoackas Bo3m.
Kon Onucanne Jlnana3soH 3alaBaeMbIX 3HAYeHMIT .
HACTPOiiKa M3MeHEeHHs!
0: HeaxktusHO
1: OOurwmii qBUraTens (¢
S KOMIICHCAlUEeH HU3KOH 4acTOTbI
FC.00 Hene 3;/1[ A BpaIICHHs) 1 X
perpy 2: [lpurarens ¢ NEpEeMEHHON YaCTOTOH
(6e3 xoMITeHCaIK HU3KOH YaCTOTH
BpalIeHHs)
FC.01 3HaueHHe MEKTPOTEPMUUECKON 20~110% 100% o
3aIIUTHI
ITopor oOHapyxeHus
FC.02 NpEABAPUTEIBHO 3aJaHHOTO 30,0~200,0% 160% X
3HAUCHUS NIePETPy3KH
Bpewms ynepxanus nopora
FC.03 0oOHapy>KeHUsI IPeIBAPUTEIHHO 0.0~80,0 ¢ 60.0¢ «
3aJaHHOTO 3HAYCHHS
Heperpysku
0: HeaxktusHO
FC.04 [IpenenbHoe 3HaUEHUE 1: Yckopenue/ TopMokeHne aKTUBHO. ; ’ o
’ aAMIUIATY 1Bl 110 TOKY IlocTosiHHAst CKOPOCTh HEAKTUBHA
2: AKTUBHO BCe BpeMs
FC.05 | YPOBCHM IPEICIbHOIO 80,0~200,0% 160,0% o
3HAUEHHUS aMIUIUTYIBI IO TOKY
0: HeakruBHO (Pexomenyercs mpu
FC.06 3amuTa OT OCTAHOBKH M3-3a YCTaHOBKE TOPMO3HOTO PE3UCTOPA) 1 «
Neperpy3Ky M0 HAPSKCHUIO 1: Yckopenne/ TopmorkeHne akTHBHO
2: AKTUBHO BCe BpeMsl
Touka 3aIUTHI OT OCTAHOBKH 380 B: 140%
FC.07 U3-3a [IEPErpysKu 1o 110,0~150,0% (HanpsikeHue mUHBI) X
HAIIPSKCHUIO 220 B: 120%
F ~ 0, 0,
FC.08 O6napysxenue oopsiBa BxogHoi | 1~100% (100% coorBerctByeT 800 20% «
¢asbr B)
FC.09 Bpewms 3a7EPIKKN O00OHapyKEHUS 2255 ¢ 10 ¢ «
00pbIBa BXOHOIT (ha3bl
1o 5,5 kBr: Yposenb .
FC.10 obHapyxeHus 00pbiBa (a3 10 5,5 kBr: g'TI?I’eSa;(fHTB.Ho B2: 0% o
’ ot 7,5 kBt: O6HapyxeHne 0~100% : B3:1
o 1: AkTuBHO
00pBIBa BBIXOHOH (ha3bl
10 5,5 xBt: Bpems
omnpeneneHus: 00prIiBa .
BBIXOJHOH (hazbt 1o 5,5 xBrt: ot 7,5 KBT: B2:0,2c
FC.11 . 0: HeaktusHO . o
ot 7,5 kBt: 3amper paboTsI 0,0~2,0c : B3:1
1: AKTUBHO
BXOJHBIX JIEMM YIIPaBICHUS
1Ipu 0OpbIBe BHIXOAHOH (pasbl
0~10, “0” o3Ha4aeT, 9YTO aBTOMATHY.
FC.12 Koi-Bo pa3 aBToMaTHu€CcKOro cOpoc HeakTuBeH. ToIbK0 3 OMIMOKH 0 o
’ cOpoca omubKn HUMEIOT (PyHKIHIO aBTOMaTHIECKOTO
copoca
WuTepan mexny
FC.13 aBTOMAaTHYECKUMHU cOpocamu 0,1~20,0 c/pa3 5,0c X
OILIHOKH
0: Her neiicTBus
1: ABTOMaTn4eckuii cOpoc npu
FC.14 JetictBus npu ommbke BOCCTAHOBJICHUH ITHUTaHUS 0 o
' HEJJOCTaTOYHOTO HAMPSHKEHUS 2: ABTO3aITyCK ITPU BOCCTAaHOBJICHUH
nutanus (Bpemennoii naTepBan
aBro3amycka - F1.16)
FC.15% [IpenenbHoe 3HaUEHUE 50,0%~100,0% (100% o3nauaer, 4TO 3aBHCHUT OT o
’ OBICTPOTO TOKA (YHKIHSI HEaKTUBHA) MoJeNu
FC.16* Bpewms npenensHoro 3HaueHus 0.01~1,00 ¢ 0.10¢ o
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3aBoackas Bo3m.
Kon Onucanne Jlnana3oH 3aaBaeMbIX 3HAYeHMIT .
HACTPOiiKa M3MeHEeHHs!
FC.17+ | JacToTa NOZaReHis 0,00~10,00 T’y 0,00 o
YPE3MEPHOT0 HAMPSKEHUS
FC.18* | 3apesepBupoBaHo - - -
*- tonpko s [TH momuocTei0 0T 7,5 KBT
I'pynna Fd: ITapaMeTpbl KOMMYHHKAMOHHOI0 HHTep(eiica
3aBoackas Bo3m.
Kon Onucanne Jlnana3oH 3aaBaeMbIX 3HAYeHMIT .
HACTPOiiKa H3MEHEeHHsI
Fd.00 KomMyHHKaIIMOHHBIN 0: RS485 neaxktuBen 0 o
' unrepdetic 1: RS485 axTnBen
Fd.o1 JlokanbHbIi anpec 1~247 1 o
0: 1200 6ox
1: 2400 6oz
2:4800 6ox
Fd.02 CkopocTs nepenaust B 601ax 3: 9600 Gox 3 o
4: 19200 6o0x
5: 38400 6oz
0: KonTpons uernoctu (Even)
Fd.03 BUT KOHTPOJISL YETHOCTH 1: Kontpouns meuerHoctu (Odd) 0 o
2: Het xontpons (Non)
Bpewmst 3agepixkn yCTaHOBKH ROy 1 00.0%
Fd.04 c1§131/1 AP Y 0: Bpemst 3aiepkkn He 00HAPYKEHO 0,0c o
Hpyroe: Bpems 3anepxku 00HapyKeHO
Fd.05 3azepxKa peakuu 0~500 mc Smc o
Fd.06 | Koobduuuent nactpoiiku 0,0~200,0% 100,00% o
YacTOThI epeadn JaHHBIX
0: BpeMeHHOH UHTEpBal OJIY4YECHUS
Pexcm obnapyxers MAaKETOB MEX, ByMsI IIpOLiECCaMU
Fd.07* | mpepbiBanus nepenayu . Ay ABY pott ) 0 o
AHHBIX 1: BpeMeHHOI HHTEpBAI MEXIY
A nporeccamu 3anucu qanabpx 0005H Add.
*- rosibko utst [TY MorHocThIO OT 7,5 KBT
I'pynna FE: I'pynna napameTrpoB uHTepdeiica oneparopa u oTo0pakeHust
3aBoackas Bo3m.
Kon Onucanne Jlnana3soH 3a1aBaeMbIX 3HAYeHMIT N
HACTPOiiKa H3MEHEeHHsI
0: O6pr9HOE 0TOOPAKEHNE MEHIO B 3-X
YPOBHSIX
FE.00 OTo0pakeHHe apaMeTpoB 1: OroGpaKeHHe TOKO 0 o
MO (UIHPOBAHHBIX TAPAMETPOB
FE.O1 Pe3zeps Pezeps
0: AKTUBHA TOJIBKO IIPY YIIPABICHUU C
MIaHEIH oTepaTopa
1: ®yHKIMS OCTAHOBKY aKTUBHA IIpU
YIpaBIEHUH OT KIEMMHOH KOJIOAKU/depe3
KOMMYHHKAIMOHHbIH HHTEpdeiic
FE.02 Be16op ¢ynxnun knasumm | 2: @yskims cOpoca oMMOKK aKTHBHA IPH 5 o

CTOIl

YIPaBIEHUH OT KIEMMHOH KOJIOAKH/depe3
KOMMYHHKaIMOHHbIH HHTEpdeiic

3: dyHKIMS OCTAaHOBKH M cOpoca OMHIOKH
aKTHBHA IIPH YIPABICHUH OT KJIEMMHOM
KOJIOAIKH/4epe3 KOMMYHHUKAIHOHHBII
unrepdeiic
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Koxn

Onucanne

Jlnana3oH 3aiaBaeMbIX 3HAYeHUH

3aBoackas
HACTpOiiKa

Bo3m.
H3MeHEeHMsI

FE.O03

Pa6ouas gacrora (I'n) (mo
KOMITEHCALINH )

0: Het otoGpaxkenus

1: OtobpaskeHue IpH OCTAHOBKE

2: OtobpaskeHue B rpornecce padoThl
3: OTobpakeHue pu OCTAaHOBKE U B
nporecce padoThI

FE.04

Pa6ouas yacrora (I'ir)
(TI0CIIe KOMITEHCAIINH)

0: Her oToOpaskeHust

1: OToOpaskeHne npyu OCTAaHOBKE

2: OtobpaskeHue B mporecce padoTh

3: OroOparkeHue IpHu OCTaHOBE U B IIpoIiecce
paboTsl

FE.05

OmnopHas gacrota («I'm»
MMUTaeT)

0: Het otoGpaxkenus

1: OrobpaskeHue IpHu OCTAHOBKE

2: OtobpaskeHue B mporuecce padoThl
3: OTobpakeHre pu OCTAHOBKE U B
nporecce padoThI

FE.06

BoixoaHo# Tok (A)

0: Her oToOpaskeHust

1: OrobpaskeHne IpH OCTAHOBKE

2: OtobpakeHue B mporecce padoTh
3: OrobparkeHue Ipu OCTAaHOBKE U B
nporecce padoThI

FE.07

Hanpsokenue B 3BeHe
MIOCTOSIHHOTO TOKa (B)

0: Het otoGpaxenus

1: OToOpaskeHne npyu OCTAaHOBKE

2: OtobpaskeHue B Iporuecce padoThl
3: OTobpakeHue Mpu OCTAHOBKE U B
nporecce padoThI

FE.08

BrixonHoe HanpsikeHue

(B)

0: Her oToOpaskeHunst

1: OtobpaskeHne IpH OCTAHOBKE

2: OtobpaskeHue B mporecce padoTh
3: OrobparkeHue Ipu OCTAaHOBKE U B
nporecce padoThI

FE.09

BoixoqHo# kpyTsmmii
MoMeHT (%)

0: Het otoGpaxenus

1: OToOpaskeHne npu OCTAaHOBKE

2: OtobpaskeHue B mporuecce padoThl
3: OTobpakeHne pu OCTAHOBKE U B
nporecce padoTh

FE.10

OnopHbINA KpyTALIMHA
MOMEHT («%» MUraer)

0: Het otoGpaxkenus

1: OtobpaskeHue IpHu OCTAHOBKE

2: OtobpakeHue B mporecce padoTh
3: OTobpakeHre Ipu OCTAHOBKE U B
nporecce padoThI

FE.11

CKOpPOCTb BpaIleHHs
(06/MuH)

0: Her oToOpaskeHust

1: OToOpaskeHne npu OCTAaHOBKE

2: OtobpaskeHue B mporuecce padoTh
3: OrobparkeHue Ipu OCTaHOBKE U B
nporiecce padoThI

FE.12

3amaHHas CKOPOCTh
(«00/MHUH» MHTaET)

0: Het otoGpaxenus

1: OrobpaskeHue IpH OCTAHOBKE

2: OtobpakeHue B mporecce padoTh
3: OTobpakeHre pu OCTAaHOBKE U B
nporecce padoThI

FE.13

BrixoaHast MOIITHOCTH
(xBT)

0: Her oToOpaskeHust

1: OToOpaskeHne Npyu OCTAaHOBKE

2: OtobpaskeHue B Iporuecce padoThl
3: OrobparkeHue Ipyu OCTAaHOBKE U B
nporiecce padoTh

FE.14

3Ha4YCHUE aHAJIOTOBOTO
Bxona (All) (B)

0: Het otoGpaxenus

1: OrobpaskeHne IpH OCTaHOBE

2: OtobpaskeHue B Iporuecce padoThl
3: OTobpakeHre pu OCTAHOBKE U B
nporecce padoTh

InaBa 5 Cnucok napameTrpos

50



PyxoBoncTso nosn3osareis. Ilpeo6pasoBarens yacrorsl cepun IHD

Koxn

Onucanne

Jlnana3oH 3aiaBaeMbIX 3HAYeHUH

3aBoackas
HACTpOiiKa

Bo3m.
H3MeHEeHMsI

FE.15

3Ha4YeHUE aHAJIOTOBOTO
Bxona (Al2) (B)

0: Het otoGpaxkenus

1: OtobpaskeHue IpH OCTAHOBKE

2: OtobpaskeHue B rpornecce padoThl
3: OTobpakeHue pu OCTAaHOBKE U B
nporecce padoThI

FE.16

3nayeHue oOpaTHOH cBA3U
MU I-perynsaTopa

0: Her oToOpaskeHust

1: OToOpaskeHne npyu OCTAaHOBKE

2: OtobpaskeHue B mporecce padoTh
3: OrobparkeHue Ipyu OCTAaHOBKE U B
npoiiecce padoThI

FE.17

3ananHoe 3Hauenue [TU]1-
perynsTopa

0: Het otoGpaxkenus

1: OtobpaskeHue IpH OCTAHOBKE

2: OtobpaskeHue B Iporuecce padoTh
3: OTobpakeHue pHu OCTAHOBKE U B
nporecce padoThI

FE.18

CraTyc KJIeMMHOU
KoJI01KH (0€3 e. u3M.)

0: Her oToOpaskeHust

1: OrobpaskeHue IpH OCTAHOBKE

2: OtobpaskeHue B mporecce padoTh
3: OrobparkeHue Ipu OCTaHOBKE U B
nporecce padoThI

FE.19*

dakrryeckas JJINHa

0: Het otoGpaxenus

1: OToOpaskeHne npu OCTaHOBE

2: OtobpaskeHue B Ipornecce padoThl
3: OTobpakeHue Mpyu OCTAHOBKE U B
nporecce padoThI

FE.20*

3agaHHas AJIMHA

0: Her oToOpaskeHust

1: OtobpaskeHue IpH OCTAHOBKE

2: OtobpakeHue B mporecce padoTh
3: OrobparkeHue Ipu OCTaHOBKE U B
nporecce padoThI

FE.21%*

Jluneitnast ckopocTb (M/c)

0: Het otoGpaxkenus

1: OToOpaskeHne npyu OCTaHOBKE

2: OtobpaskeHue B rpouecce padoTh
3: OTobpakeHue pyu OCTAaHOBKE U B
nporecce padoTh

FE.22

BHreninee 3HaueHMe
cyeryuka (0e3 ea1. u3M.)

0: Het otoGpaxkenus

1: OtobpaskeHue IpHu OCTAHOBKE

2: OtobpakeHue B mporecce padoTh
3: OTobpakeHre Ipu OCTAHOBKE U B
nporecce padoThI

*- rosibko jutst [TY MorHoCcThIO OT 7,5 KBT
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I'pynna FF: 3anuch apXuBHBIX TaHHBIX BO BpeMsi padoThl

I TaHUuA

. 3aBoackas Bo3m.
Kon Onucanne Jlnana3oH 3aiaBaeMbIX 3HaYeHHIH N
HACTPOiiKa M3MeHEeHHs!
0: Her omm6xu (NULL)
1: HemocraTounoe Hampsbkenue nmusl Uul
2: OCI Ileperpy3ka 1o TOKy BO BpeMs
YCKOpPCHUS
3: OC2 Ileperpy3ka 1o TOKy BO BpeMsi
3aMeJUICHUS
4: OC3 Ileperpy3ska 1o TOKy IpH MOCTOSTHHOMN
CKOPOCTH
5: Oul IlepenanpsixeHue Bo BpeMst
YCKOpPECHUS
6: Ou2 [lepeHanpspkeHne BO BpeMst
3aMeJUICHUS
7: Ou3 IlepeHanpsbkeHue MpU MOCTOSTHHON
CKOPOCTH
8: GF Ommbka 3a3emiieHUs
9: SC KopoTkoe 3aMblKaHUE HAarpy3KH
10: OHI Ileperpes paguaropa
11: OL1 Ileperpy3ka nBurarens
FF.00 Tun nocnexHeit ommoku 123 OL SR Teperfisiiigpeofia gaTeig NULL *k
13: EF0 Omubxa nepeiaun JaHHBIX
14: EF1 Ommbka BHEITHEH KIIEMMEI
15: SP1 O6psIB i qucbananc assl Ha
BXOJIE
16: SPO O6psIB 1 aucbazanc ¢as3sl Ha
BEIXOJIE
17: EEP Ommbtka EEPROM
18: CCF Ommbka yCTaHOBKH CBSI3H MEXKIY
npeoOpa3oBaresieM 1 HaHeIbI0 YIpaBICHHS
19: bCE Ommbka TOpMO3HOTO YCTPOWCTBA
20: PCE Ommbka KomupoBaHUs TapaMeTpoB
21: IDE Ommbka oOHapy>keHHS JaTIuKa
XoIa
22: ECE Ommbka PG
23: LC Ommbka mpeebHOro 3HaYeHHS
OBICTPOro TOKA
24: EF2 Omm0ka 3aKpbITHS KIIEMMEI
25: O6parnas cBs3b [1H/]-perymstopa B
ABTOHOMHOM COCTOSIHUM
Brixoanas yacroTa npu
FF.01 nocjaeaHei 0~BepxHss rpaHuLia 4acTOThI 0,00 I'og w3k
HEUCIIPaBHOCTH
OmnopHas yacTora npu
FF.02 nocaeaHei 0~BepxHss rpaHuLia 4aCTOThI 0,00 I'og w3k
HEUCIIPaBHOCTH
Brixoanoit Tok npu
FF.03 nocuegHen 0~2** goMHHANBHBII TOK TpeoOpa3oBaTeIs 0,0 A K
HEHCIPaBHOCTU
Hanpsixenust 3seHa
FF.04 TIOCTOSHHOTO TOKA IPH 0~1000 B 0B ok
rocietHen
HEUCIIPaBHOCTH
PaGouuii cratyc npu 0: StP Crom 1: Acc Yckopenue
FF.05 MoceIHen 2: dEc 3ameienne 0 *ok
HCUCTIPAaBHOCTH 3: con IlocTosiHHAS CKOPOCTH
FF.06 Hcropua HEHCTIPABHOCTH 10 *ke¢, uro u FF.00 HET ok
1 (ITocnennei)
FF.07 ZHCTOPIM HEHCHPABHOCTI 16 e, uro u FF.00 HET o
OO0ee 3HaYEeHHE
FF.08 BPEMEHHU IIPU T0Aa4e 0~65530 4 09 *ox
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. 3aBoackas Bo3m.
Kon Onucanue JInana3oH 3a1aBaeMbIX 3HAYEHHI .
HACTPOKA H3MeHEeHHsI
HAaYCHU
FR9 | OOumee suaenne 0~65530 4 04 =
BpPEMEHH PabOThI
FF.10* | Pe3seps Peseps Peseps -
Howmep Bepcun
1] aMMHOT
FF.11 | LPOTPAMMEOLO 1,00~10,00 1 -
obecrnieuyeHus Ha MaHeJIn
YIPaBJICHHS
Howmep necrangaprHoit
BEPCHH IIPOTrPAMMHOT
FF.12 CpCHH TPOTPaMMHOTO 0~255 0 -
obecrnieueHus
FF.13* Temneparypa IGBT moxyns -
FF.14* | Tok BO30y»kIeHHsS MarHUTa K
FF.15*% | Tok kpyTsmero MoMeHra ok
*- tonpko s [TH momuocTei0 0T 7,5 KBT
I'pynna FP I'pynna napaMeTpoB 3aIHThI
. 3aBoackas Bo3m.
Kon Onucanue JInana3oH 3aaBaeMbIX 3HAYEHHIH .
HACTPOHKA H3MEeHEeHHUsI
. 0: Her naposst
FP.00 [Tonp30BaTenbekuii mapob P 0 o
Hpyroe: 3amura napoyem
0: Bce mapameTpsl mouiekar MoauduKanum
FP.01 3amuTa 3anucu 1: Tonbko FP.01 u FP.03 nomnexar 0 o
’ rnapamMeTpoB MOU(HUKATUH
2: Bee mapameTpsl He IOAJIEKAT YTCHUIO
VAT Ba LS 0: Muauimanu3aius He BbIMOIHASTCS
FP.02 1 1 2: BoccraHoBieHue 10 3HAYCHUI 110 0 X
rnapameTpoB
YMOJTYaHHUIO
0: KonupoBanue He BBIITOJIHAETCS
1: Beirpyska mapameTpos
FP.03 Kommposanne mapamerpoB | 2: 3arpyska nmapameTpoB (KpoMme IapamMeTpoB 0 X
JIBUTATEIIS)
3: 3arpy3ka mapameTpoB (Bcex IapaMeTpoB)
0: 3anpeniena
FP.04 3arpy3ka napaMeTpoB 0 x
1: Pazpemena
P BHOC KOITHPOBAHU
FP.07* C3CPBHOC KOTHPO N 0: HeaktuBHO 1: AKTHBHO 0 X
11apaMeTpoB MOJIb30BATEIIS
FP.08* Boccrarosaenne 0: HeakTneHO 1: AKTHBHO 0 X
rapaMeTpoB I0JIb30BATES

*- rosibko utst [TY MorHoCcThIO OT 7,5 KBT
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I'naBa 6 Onucanne napamMmeTpoB

COITpumeuanwue:
3nauenue B « [ ] » o3mauaer 3aBonckoe 3HaueHne mapamerpa.

6.1 I'pymma ocHOBHBIX (pyHKITHH O

| F0.00 Monenn | JHuanaszon: [3asucur or momemu]

JlaHHBI MapamMeTp TpeaHa3HaueH TOIBKO I TOTO, YTOOHI MTOJIH30BATENh MOT IPOCMOTPETH, C KaKOH MOJIEITBIO

nmpeoOpaszoBaTeliss OH HMEET JIeJI0, U He MOXKET ObITh U3MEHEH.

| F0.01 Pexwum ynpapneHus | Juanazon: 0~2 [0]

0: becceHCcOopHOE BEKTOPHOE yIpaBicHwue- |
JlaHHBIHA peXNM MIpeaiaraeT BEICOKOKAYeCTBEHHOE BEKTOPHOE yIIPaBIICHHE, HO SBISETCS HEUyBCTBUTEIBLHBIM K
napameTpam neuratens. [logxoanuT amst MHOTHX cdep IpUMEHEHHUS.
1: becceHcopHOE BEKTOPHOE yIpaBICHHE -2
PexuM 6ecceHCOPHOTO BEKTOPHOTO YIPABICHHS ¢ YUETOM apaMeTPOB MOAKII0YaeMOTO ABUTATEIIS.
[Ipennasnaven ams paboTHI ¢ aCHHXPOHHBIMU M BEHTIUIFHBIMHU JIBUTATEISIMU 0€3 IPUMEHEHUS TaTINKa
oOparHO¥i cBsI3U (FHKOIEPA).
[MoaxoauT 1715t BEICOKOTIPOM3BOJUTEIBHEIX Chep IPUMEHEHHUS H XapaKTEPU3YyeTCs BEICOKOH TOTHOCTHIO
TOAIEPKaHUS CKOPOCTH U MOMEHTA, TIPH 3TOM HCKITF0YaeT HEOOXOIUMOCTE pabOTHI ¢ YHKOJAECPOM.
2: 3ape3epBUPOBAHO
3: YmpagiieHre TI0 BOJIET-YACTOTHON XapaKTEPUCTUKE
Iogxoaut myst 0OBIYHBIX cep MPUMEHEHs, TAe TpeOyeTcss HeBBICOKas Harpy3Ka, Takas Kak Harpy3Ka IS
BEHTHJIITOPA M Hacoca. Takke MOXKET MCIIOb30BaThCs B chepax, Tae OauH Mpeodpa3oBaTeh 4aCTOTHI

MIPUBOJIUT B JIEUCTBUE HECKOJIBKO JBUTATEIICH.

F0.02 HMcrouHuk ynpaBiaeHHMs  BbINONHSAEeMBIMU | Jlpanmazon: 0~2 [0]
KOMaHJaMHu

0: Yipasnenue ¢ manenu omneparopa (mamukatop YIIPAB He ropur)
Brimonmaenue koman kouTponupyercs knapumamu [TYCK u CTOII Ha mynbsTe ynpaBieHHs oniepaTopa.

1: Vipasnenue ¢ kiaeMMHON konoaku (mHaukaTop YITPAB ropur)
Brimonaenne koMaH KOHTPOJIHPYETCS] MHOTO(YHKIIMOHATHHBIMI BXOTHBIMHU KIIEMMaMH, TaKuMHA kak FWD,
REV, JOGF, JOGR u 1.1.

2: ViipaBieHue 4epe3 MmocienoBareIbHbIi KOMMYHUKAITMOHHBIN nHTepdeiic (naaukarop YITPAB muraer)

3amyck 1 0CTaHOBKA KOHTPOIMPYIOTCS 110 MocienoBarebHoMy mopty. Kapra Modbus BcTpoeHa.

F0.03 Croco6 ycTaHOBKY 3aJJaHHOM YacTOTHI 1 Jnanaszon: 0~8 [0]
F0.04 Crioco0 ycTaHOBKH 33IaHHOM 4YacTOTHI 2 Juanazon: 1~8 [11]

0: ugpposoe 3amanue
3agaHHOE 3HaueHue — 3To 3HaueHue napamerpa F0.06 «Hacrora, npenBapuTenbHO 3aJaHHas KIEMMaMU
UP/DOWNY». 3HaueHus 33JaHHOM 9aCTOTHl MOXKHO M3MEHUTH C TIOMOIIBIO KiaBuil A u V¥ Ha KJIaBUarype
i MHOrodyHKIMoHanbHbEIX kiieMM UP/DOWN (Bb160p nocpencrsom napamerpa F0.08). Onuuu 3amucn
MOAM(UKALMY B CIIy4ae OTKIIIOUESHUS TUTaHus onpeznesstorcs napamerpoM F0.09. Ecium Hactpoiika He
COXPAHUTCS B ClIyyae OTKJIIOUYEHHS NUTaHMs, 3aJaHHOE 3HaYE€HHE YacTOThI OyJeT COpOILEHO /10 3HaYEeHHS 110
ymomnuanuto nmapamerpa F0.06 «Hacrora, npeaapurensHo 3aganHast kiiemmamu UP/DOWN» nociie

BKJITOYUCHUS ITUTAHUS.
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1: AnamoroBoe 3ua4ueHme (Kiiemma All)

8:

: AHanoroBoe 3HaueHue (kremMma Al2)

DTO 03HAYAET, YTO YAaCTOTa OMPEACIeTCS HANPSHKCHUEM Ha aHalioroBoM Bxoje. Bxox All nuanmazon
BXOMHBIX HanpsokeHuit 0~10 B. Bxon AI2 pa6oraer mo Hanpspkenuio 0 B~10 B, mu6o mo toky 4~20 MA.

Br16op MOXKHO caenaTh MOMOIIBIO IBYXIIO3UITHOHHOTO BEIKITIOYaTess SW 1 Ha TTaHeH yrpaBleHHS.

: YcTaHoBKa 4acTOTHI UMITYITbcaMu (Toibko it [TY momHoCTRIO 0T 7,5 KBT)

3amaHHAs 9aCTOTa YCTaHABIMBACTCS Yepe3 UMITYIBCHBIN BXOA. XapaKTePUCTHKN CTaHAAPTHOTO UMITYJIBCHOTO

CUTHaJA: nuana3oH Hanpspkerus 9~30 B u nuama3zod yactoTel uMITyIbcoB 0 kI ~50 kI,

: ITopt RS485

OTO0 03HAYAET, YTO MCTOYHUK 3aJaHUS YaCTOTHI - TOCIIEIOBATEIFHBI KOMMYHHKAIIMOHHBIA HHTEP]ETC.

3amaHue 9acTOThl OCYIIECTBIsAETCS o poTokony ModBus RTU

: MHOTOCTYIEHYaTOE PEryJIMpOBaHnue CKOPOCTH

Ecnm BeIOpaH JaHHBIN peXUM, OTHOIIICHHS MEXIy CTAaHIapTHBIM CUTHAJIOM M CTAHIAPTHOHN YaCTOTOM
OTIPEJICTIAIOTCS MapaMeTpaMu TPpyIT HacTpoek F6 «[pynma BxogasIx kxeMm» U F9 «I1JIK u
MHOTOCTYIICHYAaTO€ PETYIINPOBAHUE CKOPOCTH».

: Konrpomnep ¢ mporpammupyemoii joruxoit (ITJIK)
Ecmm Be10pan pexxum I1JIK, oropHas yacrtora onpezaensercs napamerpamu rpynmsl F9 «ITJIK u
MHOTOCTYIICHYAaTO€ PETYINPOBAHIE CKOPOCTH.

: [T I-perynsitop
Ecmu ms yecranoBKH 3agaHHON 9acToTh BeIOpaH [N /[-perymsatop, 3agaroTcs mapaMeTps! Tpynis! F8
«ITapametps! [T /I-perynmupoBanmst». TeKymias gacToTa mpeodpa3oBaTessi — 3To 3HadeHue mociue [TH]]
peryisropa.

BceTpoennslii B maHenu ynpaBieHUs! TOTCHITUOMETP.

T Ipuvevanme:

ITpu ycTaHOBKE 4acTOTHI 1, OIMIKMSI MHOTOCTYIIEHYATOrO PEryINPOBAHUS CKOPOCTH UMEET IIPHOPUTET Mepe/t
BCEMH JIDyTUMH OMIHSMH YCTAHOBKH OTIOPHOM 4acTOThl. Ecin Ki1eMMOil BRIOpaHO MHOTOCTYIIEHYATOE
peryIMpoBaHre CKOPOCTH M OHO aKTHBHO, OTIOPHAst 4acToTa | OnpeiesieTcss MHOTOCTY [IeHYAThIM
PETYIUPOBAHUEM CKOPOCTH, M HE BaXKHO, Kakoe 3HaYCHHE 3a/1aHo Jutsl mapameTpa F0.03.

Ecmu Be16pano F0.05=2 (cymma 3amanubIx gactot 1 1 2) , mudpoBas HaCTpoiika 3aJaHHBIX 4acToT 1 u 2
xmemMamu UP/DOWN OymyT HalloXeHbI APYT Ha Ipyra. A mpeaBapuTeabHO 3amanHoe 3HadeHue FO0.06
Up/Down HeAeHCTBUTEIHHO.

VMiysbesl 115t 3a1aHKsT 9aCTOTHI MOYKHO TOJIaBaTh TOJBKO HA MHOTO(YHKIIMOHAIIBHBIC BXOJHBIC KIIeMMbI X4

i X5 (tomeko mrst [TH MomHOCTRIO OT 7,5 KBT).

| F0.05 Bei6op 3a1aHusi 4acTOThI | Jnanaszon: 0~6 [0]

ﬂaHHLIﬁ napaMeTp UCIOJIb3YCTCS IJIsL BbI60pa KaHalia 3aﬂaHHOﬁ YaCTOThI. 3aﬂaHHaH 4acTOTa OMpCACIIACTCA

KOMOWHAIIME! HACTPOECK YacTOTHI | U 4acTOTHI 2.

0:

3aganHas yactoTa 1
3amaHHast 4aCcTOTa OTPEACISICTCS BBIOPAHHBIM KaHAJIOM OMOPHOM 4acTOTHI 1.
: 3amaHHasg yactora 2

3aHaHHaﬂ JacToTa OMpCACIIACTCA BI)IGpaHHLIM KaHaJIoOM OHOpHOﬁ YaCcTOTHI 2

2: 3aganHas yactora 1 + 3amanHas yactora 2

5: MIN (3agannas yacrora 1, 3aganHas yactora 2)

: MAX (3apannas yactota 1, 3aganHast yactora 2)
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3amaHHas 4acToTa OTMPECINIASTCS HACTPOHKON 9acTOTHI 1 M HACTPOMKOH YaCTOTHI 2 TIOCIIE COOTBETCTBYOIIIHX
apuPMETHIECKHUX JTCHCTBHH.

: [TepexmroueHune KJIeMM MEXIy 9acToToi 1 u yacToToii 2
3HaueHHe 3aTAaHHON YaCTOTHI MOYKHO MEPEKITI0YaTh MEKAY 9acTOTOM 1 M 9acTOTOH 2 ¢ MOMOIIBIO
MHOTO(YHKIIMOHATEHBIX BXOAHBIX K1eMM. Ecin akTrBHA KiieMMa ¢ HacTpoikon «IlepexirioueHne ncTouHNKa
YacTOTBD», OTIOPHAS YaCTOTa OTPEAEIISETCS ONue « yacToTa 2». Eciam kiieMMa ¢ HacTpOUKOit
«IIepexirtoueHue NCTOYHUKA YAaCTOTHD» HEAKTHBHA WJIM KJIeMMa He IMeeT HacTporku «Ilepexiouenue
WCTOYHHKA YaCTOTBI», 3aJaHHASI YaCTOTa ONPENEIIIeTCS 3HAUYCHUEM «JIacToTa 1.

: [Tepexirouenue kiemMM Mexay (dactora 1+ gactora 2) u yactora 1

Ecnu knemMma ¢ Hactpoiikoit «[lepexiiroueHne HCTOYHUKA YacTOTh» HEAKTHBHA, OTIOPHAs YaCcTOTa

ompeiensaeTcs onmuel «dactora 1+ gactora 2». Ecinm kiiemMMa ¢ HacTpoiikoit «IlepexiroueHne HCTOUHHKA

YacCTOTBD» aKTUBHA, CTaHAAPTHAA 4aCTOTA ONPCACTIACTCA OIIIIMEN «JacToTa 1»

F0.06 Yactora, mpemBapuTeIbHO 3aJaHHAS
knemmamu UP/DOWN

Jwnanazone: 0,00~Makc. uyacrtora
[50,00 I'n]

Ecmm puis nctouHuka 9acToThl BeIOpaHs! «I{udpoBoe 3nauenue» nin «Kimemmber UP/DNy, naHHBIH

(hyHKIMOHATIBHBIN KO — 3TO HaYaJIbHOE 3HaYeHHE IU(POBOIT yCTAaHOBKHU YaCTOTHI TpeoOpa3oBaTes.

F0.07 JIuckpeTHOCTh M3MEHEHHUSI YaCTOThI OT
xremym BBEPX/BHI3

Jnama3oH: 0,01~50,00 I'i/c
[1,00 T'u/c]

JuckpetHocTh u3MeHEeHHUs 4acToThl OT KiieMM UP/DOWN — 370 1mar u3MeHEeHHUs 4aCTOTHI P HAXKATHH KHOTIOK

«V¥», « A» WIN KJIEMM, 3alporpaMMHUpOBaHHbIX Ha komanasl BBEPX/BHUS .

F0.08 Brioop Mexay KieMMaMH U KHOIKaMHU
MaHEJNIM oleparopa Juis YCTAaHOBKH YacTOTHI
BBEPX/BHU3

Juanazon: 0~2 [1]

JlaHHBIH ITapaMeTp UCTIOIB3yeTCs It BBIOOpa criocoda YCTaHOBKHM 4acTOTHl NPH LU(POBOM 3a1aHnuu

3HAa4YCHHUA YaCTOTHI.

0: AKTHMBEH M /ISt KHOIIOK TIaHeN ynpasieHus, u uis kiemm BBEPX/BHU3

1: AxtuBeH Tosbko Uit kHonok BBEPX/BHU3 Ha nmaHenu ynpasieHus

2: AxruBeH TosbKo misd kaeMm BBEPX/BHU3

F0.09 Bri6op coxpaHeHHs JaHHBIX HACTPOWUKA
BBEPX/BHU3

Juanazon: 0~2 [0]

0: 3a,ZIaHHBIe JAHHBIC COXPAaHAIOTCA IPHU OTKITIOUCHUN ITUTaHUA

I[aHHaH OIIIMA O3HAYACT, YTO 3HAYCHUEC YAaCTOTHI ITOCJIC BOCCTAHOBJICHUA ITMTAHUSA - 3TO 3HAYCHNUEC 9YaCTOTHI

nociie HacTpoiiku BBEPX/BHW3, 3anannoe nepen cooem mUTaHMsL.

1: 3a,ZIaHHBIe JAHHBIC HC COXPAHAIOTCA IMPHU OTKIIIOYCHUN ITUTaHUA

JlaHHas oMU 03HAYaeT, YTO 3HAUYEHHE YaCTOTHI I0CTIE BOCCTAHOBICHHUS MUTAHMUS - 3TO 3HAYCHNE YaCTOTHI
Hactpoiiku BBEPX/BHW3, npensapurenpao 3ananHoe 11 napamerpa F0.06. Bce Monndukannu HacTpoiKku
BBEPX/BHW3, BEINOTHEHHBIE 10 OTKITIOUCHUS MTUTAHMS, COPachIBAIOTCS.

: [Tocie 0CTaHOBKY 3HaYEHUE 3aJAHHON YaCTOTHI OOHYJISIOTCS

3nauenue Hactpoliku BBEPX/BHI3, 3amanHoe Bo Bpems paboThI TpeoOpa3oBaTesisi, OOHYIIUTCS MOCIE €ro
octaHoBKH. [Tocie MOBTOPHOTO 3amycKka 3HAYEHNE YaCTOTHI OyAET paBHO 3HAUYEHHUIO YaCTOTHI HACTPOUKH
BBEPX/BHU3, npensapurensHo 3ananHoMy s mapamerpa F0.06. BeimonaeHHbIe MOTUDUKAIUHA OYIy T

COpOIIICHEI.
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F0.10 Onopnas gactoTa Huanazon: 0,10~320,0 I'y [50,00 I'x )

Huanazon: Makc [50,00 I'u, Bepxusist
rpanuua 4actoTel, OmopHas yactora]~
320,0 Ty [50,00 T

F0.11 MakcumanpHas 4acToTa

F0.12 BepxHsist rpaHHIIa 9aCTOTHI
Jwnanazon: HuxHssA rpaHuiia 4acToThl ™~

Makc. wacrora [50,00 I'n]

F0.13 HwkHsIs rpaHAIia 9aCTOTHI TTnanason: 0,00~BepxHss rpasmma

gactotsl [0,00 I';)
JMuamason: 110~440 B [380 B]

F0.14 MakcumanbHOE BBIXOTHOE HANPSKCHHE

Omnopnas gactota (Fy) — 3To MEHHMaTbHAs BRIXOJHAS 9acTOTa, IPHU MaKCHMAaJbHOM HANPSDKEHUH Ha BBIXOIE
npeobpasoBarenst. Kak npaBmio, 3a OIOPHYO YacTOTY MPUHUMAETCSI HOMHHAIbHAS 9acTOTa JBUTATEIIS.

Makc. gactota (Fmax) — 9TO HauBBICIIIEE 3HAYEHUE YACTOTHI, KOTOPOE BhIpadaThIBaeT MpeodpazoBaTeb.

Bepxwsis rpanuma 9actoTsl (fiy ) ¥ HIDKHSS TpaHuna 4actoTsl (fL) — 3To MakcuManbHOE M MUHUMAIILHOE padbouee
3HAa4YE€HHUE YaCTOTHI JBUTATENS, 3aJAHHOE B COOTBETCTBUE C TEXHHUSCKUMH TPEOOBAHUSIMH ITPOU3BOICTBEHHOTO
mporiecca.

MaxkcuMatbHOE BEIXOZHOE HANPsDKEHHE VMaKC. — 3TO HANpsDKEeHUE Ha BBIXOAE Mpeo0pa3oBaTesst MPH BBIXOTHON
4acToTe, paBHOW 3HAYEHUIO ONOpHOM. Kak mpaBuiio, 3T0 HOMMHAJILHOE HAIPSKEHUE ABUTATEIIS.

3aBHCHMOCTH MEXIY OMOPHON YaCTOTOM, MaKC. BRIXOIHOW YaCTOTOH, BEpXHEH IpaHHIIEH YacTOTEHI,

MAaKCHUMAaJIbHBIM BBIXOAHBIM HAIPSHKCHUEM U MAKC. BBIXOIHBIM HAIIPSAKCHUEM IIPEACTABIICHO HA PUC. 6-1

Brixonnos
HampAkenne (B)

HommmmaaeHOE - — — — —
HAMPAACHHE

Brixonuas
wactora (I 'm)

Maxc. BEIXOTHAR
HacToTa

Onopras
HACTOTA

Puc. 6-1 JInarpamma 3aBucuMocTH V/F (BOJIBT-4acTOTHAS XapaKTePUCTHKA)

F0.15 Hecyas yactora Jluanazon: 1,0~16,0 kI'n, [ 3aBucut ot Mmoaenu )

JlaHHBII TapaMeTp UCTIONB3YETCS IS PETYITMPOBKA HECYIIEH 9acToThl Mpeodpazoparens. [Tokazarenu
MOIITHOCTH ITpeoOpa30BaTessl M COOTBETCTBYIOIINK AWaNa30H 3HAYCHNH HECYIIeH YacTOTHI IIPEeCTaBJICH B TabmuIe
6-1. PerynmpoBka HecyIel 9acTOThl OKaXXeT BIMSHHE Ha ITyM JBHUTATEIIs, TIOBBIIICHAE TEMIIEPATyPhl IBUTATEIS H

MOBBIIIICHUE TEMITEPATyPhI MpeoOpa3oBaTelis, Kak Mmoka3ano B Tabnmie 6-2.

Ta6.6-1 ITokazareny MOIITHOCTH TPeoOpa3oBaTess M COOTBETCTBYIOMIAS HECYIAs YaCTOTA

MomHocTh Junana3on 3aBoackasi HACTPOMKa
npeodpasoBareJst
2,2~11 xBr 1,0~16,0 k' 8,0 k'
15~22 kBt 1,0~10,0 xI'xg 6,0 xI'ig
30~45 kBt 1,0~10,0 xI'ig 4,0 kI'ng
55~75 kBt 1,0~6,0 xI'xg 3,0 kI’
>90 kBt 1,0~3,0 kI 2,0 x['g
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Tab. 6-2 Bo3nelicTBre HeCYIIEH YaCTOTHI

Hecymas wacrora Huskas — Bricokas
[lym nBurarens Bricoknii —»Huskui
IloBbllIEHHE TEMIIEpATYPBI

patyp Bricokas — Huskast
JIBUTATEIIS
dopma KpUBOH BBIXOJIHOTO TOKA [Tnoxasst — Xopommas
IloBbllIEHHE TEMIIEpATy Pl

patyp Huskas —Beicokas
mpeoOpa3oBaTesst
Toxk yTeuxku Huskuit — Beicokuii
Bremnee u3nyueHne nomMex Huzkoe — Beicokoe

F0.16 ABToperymupoBka Hecyiueil uactotsl | Jlmanason: 0~1 [0]

0: Het perynupoBku
Hecymas yacrora He OyeT peryarMpoBaThCsi aBTOMaTHUECKH B COOTBETCTBHH C TEMIIEPaTypoi
npeoOpa3oBarels.

1: ABTOperynupoBka
[IpeobpazoBarens MOKET aBTOMaTHYECKH PETyIMPOBATh HECYIIYIO YaCTOTY IOCPEACTBOM OIIPEAEIICHHS
TeMIIepaTypbl © Harpy3ku. ABTOpPETYJIMPOBKA — 3TO HOJIEpKaHUe padoThI MpeoOpa3oBaresis IpH JErKoH
Harpyske ¢ HU3KMM YPOBHEM IIIyMa U MO iepKaHue TeMIIepaTyphl 1o KOHTPOJIEM ITpH OO0JIBIION Harpys3Ke,

4TO 00CCIIEYHNBACT HaJCKHYIO U IIOCTOAHHYIO pa60Ty.

F0.17 3anmanwe HampaBicHWsI BpaIICHHS C

Jnanazon: 0~1 [0]
NaHENH OIepaTopa

JlaHHBII TapaMeTp UCTIONB3YETCs sl BEIOOpA HANIPABICHUS BPALICHUS JIBUTATEIIS IPU YCIOBUH, YTO
HCTOYHHKOM YTIPABIICHUS BBITIOJIHCHHS KOMAH/IBI SIBJSICTCS TIAHENb YIIPABIICHHUS.
0: Bpauenue Bnepes

1: Bpaienue Hazan

F0.18 Hampasnenue BpalieHus: ABUraTeNs | Juanazon: 0~1 [0] |

Hampasnenue Beixoga FWD (Briepen) mpeoOpazoBareiisi MOXET OTIMYaThCs OT Harpasienus FWD (Hazanm)
nBurarensi. [Tonp3oBaTenb MOXKET H3MEHUTD MOCIEI0BATEIBHOCTD MOJKIIOUEHHs (a3 JBUTATEIIs] HIIH H3MEHHUTh
JIAHHBIN apamerp, 4To0bl (ha3bl COOTHOCHINCH IPYT C IPYTOM.

0: IMonoxwurenpHast MOCIEAOBATEIBHOCTh

1: Ob6parHas MoCJIeI0BaTEILHOCTh

F0.19 Bpems yckopenus 1 Juanazon: 0,1~3600 ¢ [6,0/20,0 c]
F0.20 Bpems 3amesienus 1 Jluanason: 0,1~3600 ¢ [6,0/20,0 c]

Bpems yckopenusi: Bpewmsi, 3a kotopoe npeodpasoBareis yckopsiercst ot 0I'l 10 MaKCUMalIbHOW BBIXOTHON

yacrtotsl (FO.11).

Bpewms 3amennenust: Bpemsi, 3a koropoe npeodpasoBateib 3ameisieTcs: T MakcumainbHol dactotsl (FO.11) o 0
I

Jluist nanHOM cepun npeoOpasoBareseil ObLIO onpeesieHo 4 THIAa BpeMEHH yCKOPEHUsI/3aMeICHHS.

31ech oIpesieNieHo BpeMsl yCKOpeHHs/3aMeIeHus 1, a BpeMs yCKopeHusi/3aMeeHust 2-4 MOXKHO OIIPEAEINTb B
napametpax F2.03~F2.08. [Tonp30Barens MOXET BBIOpATh pa3IMuHOE BpeMsl YCKOPEHHs/3aMeUICHHS C TOMOIIBIO
BHELTHEH MHOTO(YHKIIMOHAILHOM BXOAHOW KiIeMMbI. Bpemst yckopenus/3amensienust 1 sBiseTcs 3Ha4eHHEM 110

YMOJIYaHHIO.
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A Brxonnas yactota
T TTEATE o i i i i i
(v | N !
/1 [N
Feetfr-————— —-—t———"rN"—"
1 [
(I | 11
11 [
11 I 1
11 [
11 I 1
[ | [
h .
g
DaAETHIECKOS DAKTHYECKOE Bpems
BpeMT BpeMA
VCHOPCHIIR IaAMeITeHHA
L F o
3azaHHOC BPEMA JaJaHHOE BpeMi
VCROpeHIs 3aMeTeHIA
- »

Puc. 6-2 CxeMa BpeMEeHH yCKOPESHHSI/3aMeITICHHS

T Ipuvevanme:

3aBO/CKHE HACTPOIKN BPEMEHN YCKOPSHHUS M 3aMEIICHHS:

7,5 xBt 1 nmxke: 6,0 cexyHn
11 kB1~22 kBT: 20,0 cexyHn
30 kBt~110 xBTt: 60,0 cexynn
132 kBt u Bomie: 90,0 cexyHn

6.2 I'pynna nycka u octanoBku (F1)

F1.00 Pexum mycka

‘ Juarazon: 0~2 [0] ‘

0: IIpsmoit myck

[IpeobpazoBarens 3amyckaeTcsi B COOTBETCTBUM ¢ ITyckoBoii yacTorol (F1.01) 1 BpeMeHeM BBIACPKKH

yacTotsl mmycka (F1.02).

1: Cuavana TOPMOXKCHUE NOCTOSIHHBIM TOKOM, 3aTEM ITYCK IIpH HYCKOBOﬁ 4acCToTC

Hpeo6pasoBaTenL CHayvaJjia BBIMOJHACT TOPMOKCHUEC TOCTOSIHHBIM TOKOM, a 3aTEM 3aIlyCKacTCA B PCIKUME 0.

HO,HXOHI/IT JIIsL ﬂBHFaTCHCﬁ C MaHOI/IHepHI/IOHHOﬁ Harpy31<0171, KOTOPbIC MOT'YT CMCHUTDL HAIIPpABJICHUEC

BpALLCHUS Ha ITyCKe.

2: 3aHyCK C OTCJIC’KUBAHUCM CKOPOCTU

Hpeo6pasoBaTenL CHayvaJa Oompeaciii€T CKOPOCTh BPpALICHUSA ABUTATECIIA, @ 3aTCM 3aITyCKacTCA C

OTIPENICIICHHON CKOPOCTBIO U YCKOPSIETCSA/3aMeIIISCTCS 0 3aJaHHON YacTOTHL. DTO 00SCICUYUBAET TUIABHBIN

MYCK JBHUrarejei 0e3 TOTYKOB.

EdTTpumeuanue:

3nauenus 18,5 kBT u Bble 001a1a10T BCTPOGHHOM KapTOH OTCIIEKUBAHUS CKOPOCTH.

F1.01 ITyckoBas gacToTa

Juamazon: 0,10~60,00 'y [0,50 ')

F1.02 Bpems BbIIEpKKH IyCKOBOU
YaCTOTEHI

Juamazon: 0,0~10,0¢ [0,0 c]

ITyckoBast 4acToTa — 9TO HavasIbHasl 4aCTOTa, [IPU KOTOPO# 3amycKkaercs mpeobdpasoBarens, cM. Fs Ha puc. 6-3.

Bpems BbIAEPIKKH ITyCKOBOM 9acTOTHI — 3TO BpeMs, B TEUCHHE KOTOPOTO IIpeodpa3oBaTensh paboTaeT MpH ITyCKOBOMH

gacToTe, cM. t1 Ha puc. 6-3:
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BI)IXOI[HH.}I qacToTa

g e g

Frmax

-

41_1# Bpemst

Puc.6-3 IlyckoBas 9acToTa U BpeMs BBIACPKKH ITyCKOBOW 4acTOTHI

EdTTpumeuanue:

HyCKOBa}I JacToTa HE OTpaHNYCHA HUKHUM IIPEACIIOM YaCTOTHI.

F1.03 ITocrosaubi Tox TopMoxkenus npu | duanaszon: 0,0~100,0% HomunansHbIH
ITyCKe Tok mpeobpasosarens [0,0%]

F1.04 Bpemsi TOpMOXEHHS TIOCTOSTHHBIM

Jnamazon: 0,0~30,0c [0,0c]
TOKOM TIpH TTyCKe

JlaHHbBIE TapaMeTphl AEHCTBUTEINBHBI, TOJIBKO KOT1a BHIOPaHHBII pexuM Iycka « CHadajia TOpMOKeHHE
MOCTOSIHHBIM TOKOM, 3aT€M ITyCK Ipu 1myckoBoii yactore» (F1.00=1). Uem BbIlIe TOCTOSHHBII TOK TOPMOXKECHUS, TEM

BBILIC CHUJIa TOPMOKCHUA.

T Ipumeuanme:
Ecnu BpeMst TOpMOXEHHsI OCTOSIHHBIM TOKOM HMJIM TOK TOPMOXXEHUsI paBeH 0, TOPMOXKEHHE ITOCTOSTHHBIM TOKOM
HEJICHCTBUTEIIBHO.
F1.05 Pexum yckopeHust/3aMeaIeHust ‘ JHuanaszon: 0~1 [0]

0: JInneitHbIi
BpIxoHast 4acTOTa YBEITMYMBACTCS I YMEHBLIACTCS 110 JTHHEHHOMY 3akoHY. CKOPOCTh MEHSIETCS B
COOTBETCTBHH C 33JaHHBIM BpeMeHeM yckopenusi/3ameinenus. Cepust IHD pomyckaer 4 BpeMeHH
yCKOpeHUsi/3aMe/ieHust. BoIOOp MOXKHO clienaTh MocpeCTBOM MHOTO(YHKIIMOHAIBHBIX BXOIHBIX KIEMM.

1: S-xpuBast
BbIXoHast 4acTOTa YBEIMYUBACTCS U YMEHbBIIACTCS BAOJb S-KPUBOU. S-KpUBast OOBIYHO UCIIOJB3YETCs B
chepax, rae TpedyeTcs UTaBHBINA MYyCK M OCTAaHOBKA, HAIIpUMep, JIMMT win KouBeepHas jenra. Cm. F1.06 u

F1.07 ans HacTpoiiky mapaMeTpoB S-KpUBOH.

F1.06 Bpewmst Hauana S-kpHuBoii JMuanazon: 10.0~50,0% [30,0%1]
F1.07 Bpewmst nogbema S-KpuBoOi Juanazon: 10.0~80,0% [40,0%1]

ITapameTtprt F1.06 u F1.07 aeiicTBUTEIHHBI TOIBKO TOT/A, KOT/IA PEKAM YCKOPEHHUS/3aMeIICHHAS — S-KpHUBast
(F1.05=1), a P1.06+P1.07<90%.

HauaneHas cTagus S-KpHBOH Moka3aHa Ha pHc. 6-4 kak «(D», TIe BEIXOAHAS YacTOTa yBeIMunBaeTcs ¢ 0;

Craans mogbeMa S-KpHBOH n300pakeHa Ha prc.6-4 kak «2)y, BRIXOIHAS YaCTOTA TTOCTOSHHAS;

KoHeuHast cTamus S-KpHBoii TTOKa3aHa Ha puc. 6-4 kak «@)», Tie BBIXOMHAS JacTOTa yMeHbIIaeTcs 10 0.
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A BoixogHas
Hqaclrora

Bpewmsa Bpewmst
VCKOpeHHs! 3aMeJUIEHNs

Puc. 6-4 YckopeHnusi/3aMeyieHne Ha S-KpUBOH

F1.08 Pexum ocTaHOBKH | Juanason: 0~2 [0]

0: 3amemiieHrE 10 OCTAHOBKHU
[Mocie moyyeHust KOMaHIBI OCTAHOBKH IPEOOPa30BATEINh CHIXKACT BBIXOMHYIO YaCTOTY B COOTBETCTBHU C
BPEMEHEM 3aMEUICHHS U OCTAaHABIMBAETCS, KOTIa yacTota gocruraet 0.

1: Bpauienue 1mo WHEpIUK IO OCTAHOBKHU
[Moce momyyeHust KOMaHIbI OCTAHOBKHU MPEOOPa30BaTENIb MOMCHTAIBHO COPAChIBACT MOMYIISIIMIO, 3 HATPY3Ka
MOCTEIICHHO OCTaHABIIMBACTCS O] BIMSHIUEM MEXaHHYCCKON HHEPIIUH.

2: 3ameyieHUE + TOPMOXKCHHE TI0CTOSHHBIM TOKOM
IMoce momyueHust KOMaHIbI OCTAHOBKH IPEOOPa30BATEIIb CHIYKACT BBIXOIHYIO YaCTOTY B COOTBETCTBHH C
BPEMEHEM 3aMEUICHHS U BBIOTHICT TOPMOXKCHUE ITOCTOSHHBIM TOKOM, KOTZIa €0 BBIXOJHAS YacTOTa
JIOCTUTACT MPEIBAPUTEIIFHO 3aJAHHOM CTAPTOBOM YaCTOTHI JJIsl TOPMOXKEHHUSI TOCTOSIHHBIM TOKOM.

CooTBeTCTBYIOIIME TapaMeTpsbl onpeneneHs! napamerpamu F1.09~F1.12.

F1.09 CraproBas gacrora TopMmokeHus | Jumamazon: 0,00~maxc. gactora
IIOCTOSIHHBIM TOKOM IIPH OCTaHOBKE [0,00 1]

F1.10 Bpems oxupanus TtopMoxeHHs | Jlmanason: 0,00~10,00 ¢ [0,00 c]
ITOCTOSTHHBIM TOKOM IIPH OCTAHOBKE
F1.11 ITocTostaEEI TOK TopMOkeHuUs ipu | Awmana3on:0,0~100,0%
OCTaHOBKE HomuHanbHbIM TOK
npeobpasosarens [0,0%]
F1.12 Bpems TopMoxeHHS HOCTOSHHBIM | Jlmamason: 0,0~30,0 ¢ [0,0 c]
TOKOM TIPU OCTaHOBKE

CraproBast 4aCTOTa TOPMOXKEHHS MIOCTOSHHBIM TOKOM MIPH OCTAHOBKE — 9TO YaCTOTa, MPH KOTOPOH JeicTBUE
TOPMOXKEHHS [TOCTOSIHHBIM TOKOM HAYUHAETCS B TPOLIECCE MEPEXOA OT TOPMOKEHHS 10 OCTAHOBKH.

Bpemst oxuanust TOpMOXKEHUS OCTOSHHBIM TOKOM [P OCTAHOBKE: BPEMS BBLIEPIKKH TIEPE TOPMOKEHUEM
MOCTOSTHHBIM TOKOM. B TeueHne JaHHOTO BpEMEHHU BBLIEPXKKH IPEOOPA30BATENb OTKIIFOUAET BBIX0J. Mcnomnb3yercs
TS IPENOTBPALICHHS OUIMOOK CBEPXTOKA U UPE3MEPHOTO HAMPSHKEHHS BCIEACTBHE TOPMOKEHHUS TIOCTOSHHBIM
TOKOM MPH OTHOCHUTENLHO BBICOKOM CKOPOCTH.

TTOCTOSHHBIN TOK TOPMOKEHUS TIPH OCTAHOBKE: DTOT MAPAMETP OTHOCHUTCS K BEJIUYMHE MOCTOSHHOTO TOKA MPU
TOpMOXKkeHUHU. UeM BBIIIE JTAHHOE 3HAYCHHE, TEM CHIbHEE IPPEKT TOPMOKEHUS TTOCTOSHHBIM TOKOM.

Bpemst TOpMOKEHUS TIOCTOSIHHBIM TOKOM TIPU OCTAHOBKE: DTOT MAPAMETP OTHOCUTCS K MHTEPBAITY BPEMEHH, B
TEUEHHUH KOTOPOTO JEHCTBYET TOPMOKEHUE TIOCTOSIHHBIM TOKOM.

T Ipumeuanme:
Eciu moCTOSIHHBIN TOK TOPMOXKEHHS P OCTAHOBKE MIIM BPEMSI TOPMOKEHHUS TIOCTOSIHHBIM TOKOM TIPU

OCTaHOBKEC paBHbI 0. D10 03HAUaeT OTCYTCTBUC MPOLECCAa TOPMOKCHHU S TOCTOSAHHBIM TOKOM.
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F1.13 [JleiictBHe TOPMO3HOTO pEXHMa

Tuamnazon: 0~1 [0]
SHEProcOepeKeHAs

0: HeaktuBHO

1: AxTUBHO

B ycnoBusix nprMeHEHHs ¢ BBICOKOM WHEPIMEH BpaleHus, e TpeOyeTcst OBICTpas OCTAHOBKA,
npeoOpa3oBareib MOXKET ObITh 000PYIOBaH MOAXOIAIIMM TOPMO3HBIM OJIOKOM U TOPMO3HBIME PE3UCTOPAMH, a
TaKXKe UMETh COOTBETCTBYIOIIYIO HACTPOHKY TOPMO3HBIX MAPAMETPOB JUIS PeaTU3aIMK OBICTPOTO TOPMOKEHUS U

OCTaHOBKH.

F1.14 Hanpsixenue B 3BeHe mocrostnHoro | duamason: 380 B: 650~750 B [700 B]
TOKA IPY TOPMOKCHUU 220 B: 360~390 B [380 B]

ﬂaHHLIﬁ napaMeTp npe€AHa3HauYCH A1 YCTAHOBKH HANPSKCHUA 3BE€HA IMMOCTOAHHOI'O TOKA JI TOPMOKCHUS C

1eIbIo 9Heprocoepexenus. [IpaBunbHas ycraHOBKa ClIocOOCTBYET 3(p(heKTHBHOMY TOPMOKEHHUIO HATrPy3KH.

F1.15 TToBTOpHBIN 3aImycK TOCIIE

Tuamnazon: 0~1 [0]
OTKJIIOUCHHS [INTAHUS U OLIHOKH

0: HeaxtusHO
[IpeoOpazoBarens He 3alycKaeTcs aBTOMATHYECKH OCIIE BOCCTAHOBJICHHS OIauy TUTAaHKS 10 TeX I10p, I10Ka
HE MOJyYUT KOMaHIy MycKa.
1: AKTUBHO ISl OTKJIFOUEHUS MUTaHUS
B ciydae oTknroueHHs U MOCIEAYIOIIEr0 BOCCTAHOBICHUS NoJauu nuTanus, eciu komanaa CTOII ve naHa Bo
BpeMsi OXKHJIaHus MoBTOpHOTO 3amycka (F1.16), npeodpazoBareb aBTOMaTHUECKH BBIOJIHUT MOBTOPHBIN
3aIycCK.
2: AKTMBHO JJIs OIUMOKN
[Mocne nosiBnenust omuOku Bo Bpemst paboThl, ecii komanaa CTOII ne nana Bo BpeMst OXKUAaHHS
noBropHoro 3anycka (F1.16), npeodpa3oBaresi aBTOMaTH4eCKU BBIIIOJIIHUT IIOBTOPHBIH 3aITycK mocie copoca
OILIMOKH.
3: AKTUBHO ¥ 1J151 OTKJIIOUEHHS INTAHUS, U JUIS OLINOKH
@DyHKIUS aBTOMAaTUYECKOT0 MOBTOPHOTO 3aITycKa aKTUBUPOBAaHA KaK Il BOCCTAHOBJICHUS IOAa4M MUTAHUS,
TaK U B CUTyauusx copoca onMOKH, KaK OIMCAHO BHILIE.
T Ipumeuanme:
[Tonb3oBarento cnemyer ObITH OYEHb OCTOPOKHBIM IIPH UCIIONIB30BaHNUM JaHHOW QyHKuuu. HenpaBuibHas

HaCTpOﬁKa MOXKECT MMPUBCCTU K TTOBPEIKIACHUIO 060pyI[0BaHI/I${ WJIK K NOJYYCHHUIO TPABMBI ITIEPCOHATIOM

F1.16 Bpemsa oxugaHus MOBTOPHOTO Juanason: 0,0~3600 ¢ [0,0 ]
3aIycKa

JlaHHBI TapaMeTp OIpenenseT BpeMsl OKUIAHU TTepe]] ITOBTOPHBIM 3aIlyCKOM M BpeMs 3aJep)KKu cOpoca

TITOBBIIICHHOTI'O HAIIPSAXKCHUA.

6.3 I'pynna BcrnomMorarejbHbIX padounx ¢pyuknuii (F2)

F2.00 Pabouast yacrora mpH TOIYKOBOM

Juamnazon: 0,00~50,00 [5,00 ']
pexuMe

F2.01 Bpemsi yckopeHHs IpH TOTYKOBOM Tuanason: 0,0~3600 ¢ [6,0/20,0 ¢]
pexume

F2.02 Bpems 3amemieHHs B TOITYKOBOM Tuanason: 0,0~3600 ¢ [6.0/20,0 ¢]
pexume

ﬂaHHLIe NnapaMEeTphl ONPCACIIAIOT YaCTOTY U BpeMs YCKOpeHI/IH/?)aMe,HJ'IeHI/ISI npu pa60Te B TOJTYKOBOM PEKUME.
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[Tpu paboTe B TOTYKOBOM PEKMME IMyCK MpeoOpa3oBaTessi COBEPIIAETCS B COOTBETCTBUH C PEKUMOM ITycka ()
(F1.00=0 ITpsmoii ycK), a OCTaHOBKA B COOTBETCTBUU ¢ pexurmoM octanoBku 0 (F1.08=0 3amemnenue 1o
OCTaHOBKH). BpeMs1 yCKOpEHHS B TOTIKOBOM PEXHMMeE O3HaUaeT BpeMsl yCKopeHus mpeodpazosatens ot 0 I'm no
Makc. BBIXOHOH dacToTsl FO.11; BpeMs 3aMeIeHNsT B TOTYKOBOM PEXXKHUME 03HAYAET BPEMS 3aME IJICHUS
nmpeoOpaszoBatelis 0T Makc. BeIXoaHO# yacToTsl FO.11 mo 0 T'm.

EdTTpumeuanue:
Ecmm BpeMmst yckopeHHs1/3aMeITIeHAs] B TOTYKOBOM peskuMe paBHO 0, crioco0 3aMeIeHus B TOTIKOBOM PEKUME

npeoOpasoBarens — «Bpaiienne mo HHepIry 10 OCTAHOBKI.

F2.03 Bpewms yckopeHus 2 Juanazou: 0,1~3600 ¢ [20,0c]
F2.04 Bpewms 3amennienus 2 Juanazon: 0,1~3600 ¢ [20,0c]
F2.05 Bpems yckopenus 3 Juanason: 0,1~3600 ¢ [20,0 c]
F2.06 Bpewms 3ameiennus 3 Jnamazon: 0,1~3600 ¢ [20,0 c]
F2.07 Bpewms yckopenus 4 Juanazon: 0,1~3600 ¢ [20,0 c]
F2.08 Bpewms 3amenenns 4 Junamazon: 0,1~3600 ¢ [20,0 c]

JlaHHBIE TapaMeTphI ONPEIEISIIOT BpeMsl yCKOpeHHs/3ameuieHus 2, 3 1 4 COOTBETCTBEHHO (BpeMs
yckopenusi/3amemienust 1 onpenensercs B mapamerpax F0.19 u F0.20). Bpems yckopenusi/3amemienns 1, 2, 3 u 4
MO>KHO BBIOpATh C TIOMOIIBIO BHEITHUX MHOTO(YHKIIMOHAIBHBIX BXOJHBIX KJIeMM. Eciu Bce Ki1leMMBI, OTHOCSIIHECS
KO BPEMEHH yCKOPEHUsI/3aMeJIeHHs, HEAEHCTBUTEIIbHBI, TPe00pa3oBaTeb NPUHUMAET 3a BPEeMs
YCKOpEHUsI/3aMeIIeHUs - BpeMs yCcKopeHusi/3amemierns 1. OnHako, korna npeoOpasosareis Beioupaet [1TJIK min
OIIEpAIMIO B TOJTYKOBOM PEKMME, BPEMs YCKOPEHHMsI/3aMeJICHNS He OyeT KOHTPOJIMPOBATHCS BHEITHUMHU

KJICMMaMu, a 6y)_'(€T 3alaHO MMapaMeTpaMu IIJIK niu TOI4KOBOTO pexuma.

F2.09 IIpomyck yactoTsl 1 Huanazon: 0,00~320,0 'y 0,00 ')
F2.10 IIpomyck yacToTs 2 Huanaszon: 0,00~320,0 'y 0,00 ')
F2.11 AMmnuTyna npomycka 4acToThl Jnanaszon: 0,00~15,00 'y [0,00 I'i;)

UtoOBI IPEIOTBPATHTH BOSHUKHOBCHHE MEXaHUIECKOTO Pe30HaHCa HArpy3KH, Ipeo0pa3oBaTelb MOXKET
MIPOTYCTHTH HECKOJIBKO Pa00YHX TOYEK, YTO HA3hIBACTCS MPOITyCKOM 4acTOThl. CM. puc.6-5.

B nannoii cepun npeoOpazoBareneif MOXKHO 3aJaTh IBE TOUYKH HMPOITYCKa YaCTOTHI, M aMIUIUTYIBI IPOIYCKOB
YacTOTHI MOTYT YaCTHYHO NEPEKPHITh APYT Ha Apyra. [Ipy TakoM mepeKkprIBaHIH JHaIla3oH pacmmpsierca. Eciam

3HaYeHMs 00EHMX TOUEK Mporrycka 9acToThl paBHbI 0,00 ', GyHKIMS MpOITycKa HEaKTHBHA.

DoddexTunas
3a/jaHHAas 9acToTa Ly
i g
< y Ammutyna
IIpomnyck yacToTsl 2  E———— ---- TPOIYCKA YaCTOTBI
»)
d ga—
A . Ammmryga
Hponmyck wacrorer 1 ([ _____ |
MIPOITYCKa YacTOTHI
‘ »>

3B.I[B.HHZ.$I 4qacToTa

Puc. 6-5 Tlponyck gacToT

F2.12 YnpaBneHnue aHTHpEBEPCOM Juanaszon: 0~1 [0]

JIJ1st HEKOTOPOTO MPOM3BOACTBEHHOTO 000PYIOBAHUS BPAILICHHE B 0OPAaTHOM HAINPABICHUU MOXKET
CIocoOCTBOBAaTh €ro MOBpPEXkKICHUI0. JJaHHYI0 (DYHKIIHIO MOXKHO HCIIOIB30BaTh IS IIPEIOTBPAILCHHSI BPAILICHHS B
00paTHOM HaTpaBJICHUHU.

0: Bpamenue Hazaja pa3pemieHo

1: Bpamenue Ha3aa HE pa3pelIeHO
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F2.13 Bpems wMeprBoii 30Hbl 1pH | Jluamazon: 0,0~3600 ¢ [0,0 c]
NePEKIIIOYCHHN BIIEpE1/Ha3all
JlaHHbBIH TapaMeTp OTHOCHTCS KO BPEeMEHH OKUIaHHs TIepexo/ia IPU HYJIEBOM YacTOTe B IpolLiecce

MEePEKITIOYCHNUST HATIPABJICHHUS BPAILICHUS, TO €CTh OT BpallleHHs BIIEpe/] K BPAIICHHIO HAa3a] M OT BPALICHUsI HA3a/l K
BpaIICHHUIO BIIEpe, Kak IMOKa3aHo Ha pHC. 6-6.
BLIXOI[H&H qacTora

r
Bpamenne Brepen

Bpems

b[\ >
2013

Bpamenune Hazan

Puc. 6-6 Tlepekimodenue Briepen/Hasa

F2.14 JleiictBue, eciu 4actora Hmke | Jmamaszon: 0~1 [0]
NPENEIbHOTO 3HAYCHHUS
JlaHHblii IapaMeTp UCIONB3YETCs A/ BbIOOpa pabodero craryca npeobdpasoBaresis, €CIM 3aaHHas 4acToTa

HIDKE [PEIeIbHOTO 3HAYCHUSI YaCTOTHI.
0: Pabota npu HI>KHEM TIPEISITBHOM 3HAYEHUH YaCTOTHI

1: PaGoTa npu HymmeBo# gacToTe

| F2.15 Pe3eps | Juanazon: |

| F2.16 Ynpasnenue sHeprocoepexeHueM | Juamazon: 0~1 [0] |

0: HeaktuBHO

1: AxTUBHO

[IpeoOpa3oBaTenh aBTOMATUYECKH CHIDKACT BBIXOIHOE HAMPSHKEHHUE, SCIIU OIPECIIACMBIN TOK HAIPY3KU Majl, U
MaKCHMAJIbHO YBCIIMYHUBACT PCAKTHBHYIO MOIIHOCTG JJIs IaJIbHEUIIEr0 SHEProCOCPEIKCHHS.
T Ipumeuanme:

ﬂaHHaﬂ (byHKIlI/IH HeﬁCTBHTeﬂbHa, TOJIBKO €CJIK PCIKMMOM YIIPABJICHUS SIBJIACTCA BOJIbT-YaCTOTHOC YIIPABJICHUC

(F0.01 =3).

F2.17 ®yskums  aromarndeckoro | Jlpamaszon: 0~2 [2]
perymstopa HanpsbkeHus (AVR)

0: HeaktuBHA

1: AxTuBHA

2: HeakTiBHA TONBKO MPH 3aMEAJICHUN

AVR 03HauaeT aBTOMAaTHYCCKYIO PETYIHPOBKY BBIXOJJHOTO HaTpsikeHUs. ECIM BXOAHOE HANPSHKCHUE
OTKJIOHSIETCSI OT HOMUHAIILHOTO 3HaYeHUs, PyHKIms AVR mojiep:xuBaeT moCcTOSHHOE HaNpsDKeHUE Ha Bbixozae. Kak

NPaBUJIO, pEKOMEHyeTcsl, YToOb! pyHKIMs AVR Obuta akTHBHpOBaHa B Mpoliecce «3aMeUICHUS 10 OCTAaHOBKI.

| F2.18 Tepemomynsmus | IOuanason: 0~1 [1]

0: AkTHBHA
1: HeaktuBHa
Eciu QyHKIMS epeMoaysiu aKTHBUPOBAHA, YIYUIIAeTCsl HATrPY304Hasi CIOCOOHOCTh BBIXOJHOTO

HaMpAKCHUA HpeOGpEBOBaTCHH. OL[HaKO, €CJIK BBIXOAHOC HAIPSKCHUEC CIIUIIIKOM BBICOKOC, TapMOHHKHN BBIXOAHOTO

TOKa YBCJINYNBAIOTCA.
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F2.20 Pexum ynpasnernus | Jlmamazon: 0~1 [0]
BEHTHJISATOPOM

0: ABTOMaTHYECKUI PEeKUM
Bentunsatop Bcerna pabotaet, koraa padboraer mpeodpaszoBatesb. CIyCTs TP MUHYTHI TTOCJIE OCTAaHOBKH
npeoOpaszoBares MporpaMma orpeaesieHs BHyTPEHHEH TeMItepaTypbl OyeT akTHBHPOBaHa, YTOObI
OCTaHOBHTbH BEHTHJIITOP WIIH TOAEPKaTh padOTy BEHTHIIATOPA B COOTBETCTBUU ¢ TeMiieparypoit IGBT
MOIYJISL. .

1: TTocrosinaas padota

Bentunstop paboTaeT Bcerna, Koraa Ha npeodpas3oBarelib oAaHO MHTaHHUE.

F2.21 JeiicTBre B ciydae | Jluamazon: 0~2 [0]
KpPaTKOBPEMEHHOTO OTKIIFOUEHUS
MUTAHUS

0: HeakTuBHO

1: CHI>KEHHME YaCTOThI
B ciiy4ae KpaTKOBPEMEHHOTO ¢OOs II01aur IMTaHUS Ha IPe0o0pPa30BaTeb WK PE3KOT0 MaJCHUS BXOIHOTO
HAINpPsHKEHISI, IPe0o0pa3oBaresib KOPOTKOE BPEMs MOAACPKUBACT paboTy, yMEHbIIIAS BHIXOAHYIO YaCTOTY,
YTOOBI IMOJYYUTh YHEPTUIO0 OOPATHOM CBS3M OT BPALIAFOMIETOCS IBUTATEIs IO HarPy3KOi.

2: IpsiMast ocTaHOBKA
Ecnu HanpspKeHHE 3B€HA MOCTOSIHHOTO TOKA HIYKE TOYKH MMAJACHHUS YaCTOTHI TPH KPAaTKOBPEMEHHOM CO0€

MOJIaY TTUTAaHMS, TPEOOpa30BaTellb OCTAHABINBAETCS B COOTBETCTBUH C p&KHUMOM ocTaHOBKH (F1.08).

F2.22 Touka cHmxenust gactotel mpu | duanazon: 380 B: 410~600 B [420 B]
OTKJIIOYEHHUH [TUTAHWS 220 B: 210~260B [230B])
F2.23 Ckopocts cHmKeHHs 4YacToThl | Jlpanaszon: 0,00~maxc. yacrora/c [ 10,00
MPH OTKIIIOYCHUU TATAHHS I'm/c]

ﬂaHHLIe napaMeTphl ONPEACTIAIOT 3HAYCHUEC TOYKHU CHUKCHUS YaCTOTHI ITPU OTKIIFOUCHUHU TUTAHUA U CKOPOCTH

CHWIKCHHS YaCTOTBI IPU OTKJIFOYCHUU IMATAHUA.

F2.24 Kosbduuuent orobpaxenus | quanason: 0,0~500,0% [100,0%]
CKOPOCTH ABUT'ATCIIA

3HaueHHne CKOpPOCTH ABUTATECIIA, 0T06pa>1<aeMoe Ha MaHeJI yIpaBJICHUs, — 3TO (baKTI/I‘-IeCKaH CKOpPOCTb ABUTaTCJIsA

xF2.24.

F2.25 Cuamwkenne UP/DOWN o | Jlnamazon: 0~1 [1]
OTPHUIIATEILHON YaCTOTHI

0: AKTUBHO

1: HeaktuBHO

F2.26 ®ynkius kiasuimu BBOJ] | Huanazon: 0~3 [0]
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0: Her crreruanbsHOro JEMCTBUSA
1: Tlepexmouenne BITEPEJI/HA3A/I. Eciu manens ynpaBieHUs] KOHTPOIMPYET MyCK B CTOII, Ha)KaTHe Ha
knasunry BBO/I B cTatyce MOHHUTOpHHTA CTIOCOOCTBYET EPEKITIOYCHUIO HAITPABICHHUS BPAIICHHS.
2: B craryce monutopunra, [IIYCK misa Bpamenns Bnepen; BBOJI miis Bpamenns Hazan; CTOII ais ocTaHOBKH.
3: PaboTa B TOTMKOBOM PEXHUME
EdTTpumeuanue:
ITpu Hammuuu pyuku noreHimomerpa: I[TYCK i BparieHus Briepe, pydka MOTSHIIMOMETPa IS BpalleHUs

Hazan; CTOII gns ocranoBku (FE.01=7), kHOoTIKa BBOIA HE OyIET MepeKIIoUaTh HapaBIeHHE BPAIICHNSI.

F2.27 Pa3penienne 9acToThI | Juamason: 0~1 [0]

0: 0,01 I'u. Makc. pabouast yactora npeodpaszoBarest MoxeT ObITh 10 320,00 Iy

1: 0,1 I'u. Makc. pabouas yactora npeodpasoBaresist MOXeT ObITh 10 3200 I'm.

F2.28 Epmmanna wm3mepenus BpemeHd | Jlmamazom: 0~1 [0]
YCKOPEHHsI/3aMEeUICHHS

0: 0,1c. Maxc. Bpemst yckopeHusi/3ameieHns npeodpaszosarenst 3600 cekyHa

1: 0,01c. Makc. Bpems ycKopeHwust/3aMeieHust peodpaszoBarestst 360 cexyHa

F2.29  Pexum  BbICOKOYAacTOTHOH | Jlmamazon: 0~1 [0]
MOJTYJISIIIHH

0: AcuHXpOHHAs MOAYJISALHS

1: CuHXpoHHas MOAYJISLUS
Ecnu paspemenne wactorst 0,01 ', ¢pukcrpoBanHbIf BEIOOp — acHHXpOHHast Moxysinust. Ecin pasperienue
gacTotsl 0,1 'y, BEIOOP — aCHHXPOHHAS! MOIYJISILIMS TIPH YCIIOBHH, eciu napamerp F2.29=0; ecim napamerp

F2.29=1, necymas gacrora OyneT MOAYIMPOBATLCS B COOTBETCTBHY C 3alaHHOM paboyei 4acToToH.

6.4 I'pynna napameTpoB BekTOpHOro ynpasjaenns (F3)

F3.00 Koabdumuent | Tuanaszon: 1~3000 [1000]
HPONOPIHOHATBHOTO YCUJICHHS
KOHTYpa CKOpocTH 1

F3.01 Bpems unterpupoBaHus KOHTYpa | Jluanaszon: 1~3000 [300]

ckopoctH 1

F3.02 Yacrora nmepekmoueHuit 1 Juanaszon: 0,0~60,00 Ty [5,00 Tl
F3.03 Koaddumment | Jinanazon: 1~3000 [8001]
MPOTIOPIHOHATIBEHOTO YCUIICHHS

KOHTYypa CKOpocTH 1
F3.04 Bpemst uHTErpupoBaHus KOHTYpa | Jlnamazon: 1~3000 [200]
ckopoctH 1
F3.05 Yacrora nepekmoueHui 1 Juanaszon: 0,0~60,00 Ty [10,00 Tl

F3.00 u F3.01 - aT0 nmpomopinoHaIbHO-HHTETpabHbIC TApaMETPhI PETYIUPOBKH, OKa3bIBAIOIINE BO3ICHCTBHEC
TOJBLKO B TOM CiIydae, eciii pabodasi yacToTa Hrpke yacToThl nepeximouenuii 1 (F3.02). F3.03 u F3.04 — sto
MPOTIOPIHNOHATBHO-HHTET PATIFHBIC TTAPAMETPhI PETYIHPOBKH, OKAa3bIBAIOIINE BO3ICHCTBHE TOIBKO TOT/IA, €CITH
pabodgast yacToTa BBIIIE YaCTOTHI epeKiIodeHni 2. [IpomoproHarsHO-HHTErpaTbHBIA TapaMeTp Auana3oHa
YaCTOTHI MEX/Iy YaCTOTOM MEPEKITIOYEHUI 1 M 9acTOTON MEPEKITIOYSHIH 2 — 3TO JTMHEHHOE peoOpa3oBaHue JBYX

TPYTIT IPOTIOPIIHOHATBHO-UHTET PATIFHBIX TApaMeTPOB, Kak IOKa3aHO Ha pHc. 6-7:
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4 TIponoprimonanbHO-MHTErPANIbHBIH apamMeTp

CFAOT, T3.020

CFAN, FR04

-

I
I
i
302 TA0s Yacrora

Puc. 6-7 Cxema nponopiuoHaibHO-HHTErPAIbHBIX MTAPAMETPOB KOHTYpPa CKOPOCTH
XapaKkTepuCTHKU TUHAMUYECKOH PeaKMK CKOPOCTH BEKTOPHOTO YIPABJICHHUS MOTYT PEryIupOBaThCS
MOCPEACTBOM yCTAaHOBKH KOA(D(PHUIIMESHTA MTPOMOPIMOHATIBHOCTH U BPEMEHH HHTEIPUPOBAHUS PETYIISITOPA CKOPOCTH.
VBenuuenue kodQduIeHTa ycuieHus IponopHUHOHAILHOCTH UM YMEHbIICHUE BPEMEHN HHTETPUPOBAHHS
CITIOCOOCTBYIOT YCKOPEHHIO TUHAMUYECKOHN peakinu KOHTypa ckopocTr. OaHaKo, eclii KOd(hOUIIMEHT yCHUIICHHS
MPOMOPIMOHANBEHOCTH CJIUIIKOM OOJIBILION, a BpEeMsI HHTEIPHUPOBAHUS CIHMIIKOM KOPOTKOE, 3TO MOXET IPHUBECTH K

BO3HHUKHOBEHHIO KOJICOAHUH CUCTEMBI.

F3.06 Bpems ¢unsrpa koHTypa | Jluamaszon: 0,0~500,0 mc [3 mc]
CKOpPOCTH

JlaHHBII TapamMeTp ompenesseT 3HaueHIe BPeMEeHH (QIIbTpa KOHTYpa CKOPOCTH H, KaK MPaBUJI0, HE HyKIaeTcs

B PETYJIHMPOBKE.

F3.07 Kosddumuent | Tuanazon: 0~2000 [500] (mo 5,5xBT)
NpONOPHHOHAIILHOCTH KOHTYpa CKOPOCTH Huanazon: 0~6000 [3000] (ot 7,5%BT)

F3.08 Koaddumment unrerpupoBanus | Juamazon: 0~6000 [1500]
KOHTypa CKOPOCTH

JlanHble QyHKIMOHATIBHBIE KOJbI onpenenstor napamerpsl 1M /I-ynpasnenus kontypa ckopoctd. OHn

HCIOCPCACTBCHHO BJIMAKOT HAa TOYHOCTD YIIPABJICHUSA U AUHAMUYCCKYIO PECAKIINIO CKOPOCTHU U, KaK IpaBUJIO, HE

HYXJAlOTCs B PCTYJIUPOBKE.

F3.09 Komnencanus ckonbxeHus npu | Jduamaszon: 0,0~200,0% [100,0%]
BEKTOPHOM YIIPAaBJICHUH

IIpu yBenuueHUH Harpy3KH CKOJIbKECHUE JBUTATENIs YBEIUUUBAETCS, a CKOPOCTh JBUTaTens najgaetr. C
MOMOIIBIO MMapaMeTpa KOMIEHCALUH CKOIbKEHHS MOXKET HOAJEPKUBATHCSA MOCTOSHHAS CKOPOCTh ABUIaTEs.
MHCcTpyKIMK 1O PEryIupoBKe CIeAyOLHe:

Ecnu ckopocThb ABUrares HUXKE LIeJIEBOr0 3Ha4€HUs, yBEINYbTE 3HaU€HHE KOMIICHCALUU CKOIbXXEHUS MTPU
BEKTOPHOM YTNPaBICHUH.
Ecnu ckopocThb ABHUraress BhIIIE LIEIEBOTO 3HAUEHUsI, yMEHBIINUTE 3HaU€HUE KOMIICHCALIUU CKOJIbXKEHUSI ITPU

BCKTOPHOM YIIPAaBJICHUU.

F3.10 Ucrounnk curnana ympasineHus | Jluamazon: 0~5 [0]
KPYTSIIAM MOMEHTOM

0: praBJ’ICHI/IC KPpYyTAIIUM MOMCHTOM HCAKTUBHO
Ecmm YHOpaBJICHUC KPYTAIIUM MOMCHTOM HEAKTUBHO, Hp€06pa30BaT€J'II) BBITIOJIHACT KOHTPOJIb CKOPOCTH.
Hpeo6pa30BaTenL BLIpa6aTLIBa€T YacCTOTy B COOTBETCTBUU C KOMaHI{Oﬁ 3aﬂaHHOI>i 4aCTOThI, a BLIXOHHOﬁ

prTSIHII/Iﬁ MOMCHT aBTOMAaTUYCCKU COOTBCTCTBYCT KPYTALIECMY MOMCHTY HAarpy3Ku.

1: L[I/I(l)pOBaH HaCTpOﬁKa C IyJibTa YIIPABJICHU KaK UCTOYHUK CHUT'HAJIa YIIPABJICHUA 3TAJIOHHBIM KPYTALIUM

MoMeHTOM (3amaercs B F3.11).
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2: All kak UCTOYHHK CHTHAJA YIPABICHHS STAIOHHBIM KPYTSAIIAM MOMECHTOM.

3: AlI2 xak NCTOYHHK CHUTHAJIA yIIPABICHHUS ATATIOHHBIM KPYTSIIAM MOMEHTOM.

4: VIMITysIbCHBIH BXOJ] KK HCTOYHHK CUTHAJNA YIIPABICHUS ATAJIOHHBIM KPYTAIIMM MOMEHTOM.

5: KommyHUKammoHHbIH nHTep(deiic Kak NCTOYHUK CUT'HAJIA YIPABICHHUS STAJOHHBIM KPYTAIIAM MOMEHTOM.

6: [ToTernOMETp Ha TTaHENH (BCTPOSHHON KIIaBUATYPE).

1~5: YupapieHue KpyTSAIIUIM MOMEHTOM aKTHBHO

Ecim mpeoOpazoBaresis HAXOAUTCS B PEKUME YIIPABICHUS KPYTAIIAM MOMEHTOM, OH BBIPAa0aThIBaeT KPY AN

MOMEHT B COOTBETCTBHH C KOMaHI0MH KPYTAIICTO MOMEHTA, YTO ONPCACIACTCA JTaHHBIM ITapaMETPOM. U Beixomnas

4acTOTa aBTOMAaTHYECKH COOTBETCTBYET CKOPOCTH Harpy3Kku. Ho BRIXO#HAs YacToTa orpaHnyeHa mapamerpom F3.12.

EdTTpumeuanue:
2

KPYTSIIET0 MOMEHTa

du3nyecKoe KOIMIECTBO aHAIOTOBBIX 1 HUMITYJIbCHBIX BXOOOB COOTBETCTBYCT 3HAUCHUIO YCTAHOBKHU

€  VipapieHue KpyTAIIIM MOMEHTOM JEHCTBUTEILHO TOIBKO B TOM CITydae, €CIH PEXKUM YIpaBJIeHUs —
BecceHcopHOe BEKTOPHOE YIPaBIeHHE 2 HTH BEKTOPHOE YIIPaBJIeHHE ¢ 0OPATHOI CBA3bIO CKOPOCTH IO
SHKOJIEDY.
F3.11 Ludposas HacTpoiika | JTuanason: 0,0~200,0% [50,0%1]

KpYTSLIET0O MOMEHTA

JlaHHBII TapaMeTp UCTIONB3yeTCs IS 3aJaHHs 3HAYSHHS [IN(POBONA YCTaBKH KPYTSIIETO MOMEHTA.

F3.12 IIpenensHas CKOPOCTb
yIpaBIEHUs KPYTSIIUM MOMEHTOM

Juanazon: 0~5 [0]

JlaHHBI TapaMeTp MCTIONB3YeTCs IS OTIPESIICHIS 3HAUCHHUS MPEIeIbHON CKOPOCTH B TOM Ciydae, Koraa

npeoOpas3oBarenb padoTaeT B peKUME yIPABICHHUS KPYTAIIUM MOMEHTOM.

0: ITudposas ycraBka (F3.13)

1: Ananorossrii Bxox All

2: : AnamoroBsrii Bxoq Al2

3: IMIysibCHBINH BXOJT

4: KoMMyHUKaITMOHHBIA HHTEPPEIC

5: IloreHIMOMETp C KIIaBHATyPOU

F3.13 Hacrpoiika BepxHEW TIpaHUIIbI
CKOPOCTH

JnamnazoH: 0,00~320,0I'1g

[50,00T1]

VYeraBka 1udpoBoro 3HauCHUS! BEPXHEW IPaHULIBI CKOPOCTH YIIPABICHUS KPYTSLL

uM momenToM (F3.12 =0).

F3.17 Pesepn

F3.18 Pesepn

F3.19 Pexxum GecceHCOpHOTO
BEKTOPHOTO YIPABJICHHS

Jnamazon: 0~1 [0]

: Pexxum SVC 1
1: Pexxum SVC 2

F3.21 ®yHknus ocnabieHust Mo

| uanason: 0~1 [0]

0: HeaktuBna

1: AkTuBHA

F3.22 KoahpumueHT komneHcanum
MPECIBFHOTO 3HAYCHUS KPYTAIETO
MOMEHTA

Jnanason: 60,0~300,0% [200%]

JlaHHBI TapaMeTp HCIONB3YETCS Ui KOMIICHCAIIMH TIPENENbHOTO 3HAYEHHS KPYTAIIET0 MOMEHTa B 30HE
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MOCTOSIHHOW MoIHOCTH. IIpaBrmibHAs HACTpOMKa CIIOCOOCTBYET YIyYIISHHIO BPEMEHH YCKOpPEHHS/3aMEIICHUS

npeoOpa3oBareist U BEIXOJHOTO KPYTAIIEro MOMEHTA.

F3.24 VcraBka onH0(pa30B0i Huanazon: 0,00~10,00% [0,00%]
MOJIYJISIIIAA KPYTSAIIErO MOMEHTA

F3.25 YcraBka o01eii MOmyisnuu Huanason: 0,0~100% [50,0%1]
KPYTSIIEr0o MOMEHTA

Ecnm 3amaHHbIA KpyTSIIAA MOMEHT — 3TO ITM(GPOBOE 3HAYCHUE, TaHHBIN MapaMeTp 3a1aeT NIyOnHy omHO(a30BOM

MOIYJISIITIY U TITYOHHY OOIIeH MOTYIISITHH.

6.5 I'pynna napamMeTpoB ynpaBJieHHUsI 10 BOJLT-4aCTOTHOH xapakTepuctuke (F4)

F4.00 Hacrpoiika Boxbr-uacToTHOM | JImamason: 0~4 [0]
KpuBOH

0: JIunetinas 3aBUCUMOCTH HampsbkeHUs oT 9acToThl (V/F). [logxoauT it o01el moCTOSHHON 3arpy3Ku
KPYTSILIEro MOMEHTA.
1~3: KpuBas moHmKeHHsI KpyTAIIEro MoMeHTa. [1oaXoauT 11 IeHTPOOEKHOW HAarpy3KH, TAKOW KaK BEHTHIISTOD
1 Hacoc, Kak IMOKa3aHo Ha puc. 6-8.
4: MHOTOTOYCYHAS KPHUBasi 3aBUCHMOCTH HAMPSDKSHHSI OT YaCTOThI. Ee MOXKHO OTIpeNenTh HAaCTPOUKOM

napametpoB F4.01~F4.06.

BrixonHOE HampsiKeHHE E T
Makc. Hanpsxenue (F0.14) )T T

JIMHEHasT [

kpuBas V/F
Kpusast monmxkenust momenra 1,2

Kpuas nonmxenus momenra 1,5
KpuBast monmxkenust momenra 2,0

- 0w

OnopHas yacTora Brixonnas wacrora
(F0.10)

Puc. 6-8 KpuBasi mOHWKEHUS KPYTAIIETO MOMEHTA

F4.01 Yacrora mis touxu 1 (mua U/F) | Jumamason: 0,0~F4,03 [10,00I'n])

g‘}igz Hanpsoxenne o TTowin 1O | oo 0-100,0% £20,0%)

F4.03 Yacrora s touku 2 (ust U/F) | Jlnanaszon: F4.01~F4.05 [25,00T'n]

Uy, | ppeere: O 2 G| nyanasons 0~100.0% [50,0%]

F4.05 Yacrora mist Touku 3 (mns U/F) Jlnanaszon: F4.03~F0.10 [40,00I'1)

Uy, ppeete: O S G| nyanasons 0~100.0% (80,0%]

6 mapametpoB oT F4.01 no F4.06 onpenensitoT cerMeHTbl KPUBOM 3aBUCUMOCTH HAMNPSDKEHUS OT YaCTOTHI, Kak
MOKa3aHO Ha puc. 6-9. KpuBasi 3aBHCUMOCTH HAMIPSHKCHUS OT YaCTOTHI OOBIYHO 33/1aCTCS B COOTBETCTBHH C

XapaKTCPpUCTUKAMU HATI'PY3KU ABUTATCIIA.

I'maBa 6 Onucanue napamMeTpoB 69



PyxoBoncTso nosn3osareis. IlpeoGpasoBarens yacrorsl cepun THD

BI)IXOI[HOC HaIPs)KCHUC

L

S 1 Y

FA04 [

FA02 |

»

»

FAOl FA403  F4.05 FO.10
Brixonnas yactora

Puc.6-9 KpuBas 3aBUCHMOCTH HampsHKEHUS OT YacTOTHI, OIpeessieMas oIb30BaTeIeM

F4.07 Ycunenue kpyrtamero MoMmeHra | Jluanazon: 0,0~30,0% [0,0%]
(Boost)

F4.08 Touka pyuHoii orceuxu yeunenus | Jluanason: 0,00~60,00 I'n [50,00 ')
KPYTSIIEr0o MOMEHTA

Uto0OBI KOMIIEHCHPOBATh HI3KOUACTOTHBIE XaPAKTEPUCTHKHU KPYTAIIETO MOMEHTA IIPH BOJIIBT-4aCTOTHOM
yIpaBIeHUH, IPeoOpa30BaTeIb MOXET YCHIINBATh BEIXOIHOE HANPSDKEHHE B TIpoIiecce pabOoTHI IPH HU3KOM 9acTOTe.
Ecmu s ycunenns MmomenTa 3agano 3Hagenue 0,0, mpeoOpa3oBaTesis 9aCTOTHI IEPEXOIUT B COCTOSHUE
ABTOMATHYECKOTO YCHJICHHS KPYTSIIET0 MOMEHTA.
YacToTa OTCEUKH KPYTAIIEr0o MOMEHTA: YCHIICHHE KPYTSAMIET0 MOMEHTA BEIIOIHACTCS 10 JAHHOTO 3HAYCHHUS
yacToThl. Ecnm qanHOe 3HaueHUE YacTOTHI IPEBHIIICHO, YCIICHHE KPYTSIIEr0 MOMeHTa He BeimonHsAeTcs. [ToapodHo

cM. Ha puc. 6-10.

BI)IXOHHOG HaIPsHKCHUC

LS

Makc. HanpspKkeHHe £

F0.14

PyuHoe ycunenue 5

F(4.07) S
! -
YacTtora py4HOTo OTKJIIOUCHHUS Och. B
YCHIICHHUS KPYTALIETO MOMEHTA 1acTora BIXOZHA HacTOTa
(F0.07) (F0.10)

Puc.6-10 Cxema ycuieHus KpyTAIIET0O MOMEHTA
EdTTpumeuanue:
€ Eciv 3a1aHHOE 3HAUEHUE YCUIIEHHS KPYTAILEr0 MOMEHTA CIIMIIKOM BBICOKOE, 9TO MOXKET NPHBECTH K
neperpeBy ABUTATENs], a Ipeodpa3oBaTeslb MOXKET BCTaTh B OLIMOKY CBEPXTOKA.
€ Eciu npeoOpasosaresb NPUBOIMUT B NEHCTBUE CHHXPOHHBIN JBUTATENb, PEKOMEHYETCS MCIIOJIb30BaTh
(YHKIHIO PyYHOTO YCHJICHUSI KPYTSIIEr0 MOMEHTA, a KpUBasi 3aBUCMMOCTH HATPSDKEHHUS OT YaCTOThHI

JOJDKHA OBITH OTPETYIMPOBaHA B COOTBETCTBHH C MTapaMeTpaMH JBUTATEIS.

F4.09 KoaddunueHT KoMIeHcaum JMuanazon: 0,0~200,0% [0,0%1]
CKOJIBXKEHUSI

F4.10 Bpewmst punbrpanuu JHuanason: 0,01~2,55¢ [0,20 c]
KOMIICHCAITMH CKOJIbXEHUS

Hactpoiika 1aHHBIX TapaMeTpOB MOXKET KOMIICHCHPOBATh CKOJIB)KCHNE BPAIICHUS IBUTATEIIS BCIEACTBUE
M3MEHEHHUS KPYTALIETO MOMEHTA 3arpy3KH IIPH YIIPABICHUH IO BOJIBT-YACTOTHOH XapakTrepuctuke. [Ipu qannoi
KOMIICHCAITIH ITPeoOpa30BaTelb peTyINPYeT BEIXOAHYIO YaCTOTY B COOTBETCTBUH C MI3MEHEHHEM KPYTSILETO

MOMCHTA Harpy3ku 1, TaKuM o6pa30M, MOBBIMIACT MEXaHNYCCKYIO IPOU3BOANUTCIIBHOCTD JABUTaTCIIA.
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Hacrora  mocne Yacrora KOMIIEHCALIUU Af

KOMIICHCAlMM ~ [---._

CHHXpOHHas
CKOPOCTh

Y

MOMEHT Harpy3ku

Puc. 6-11 ApromaTrndeckast KOMICHCALNS CKOJIBKEHHUS
B cocTOsIHUM HOMHHAJIBHOTO KPYTAIIET0 MOMEHTA 3HAYSHUE KOMIICHCAIIMU CKOJIbXEHHS CIIe/Iyoliee:
«KoadppurmenT komneHcanuu ckonbxenus» (F4.09) x «HomuHansHOe ckonbxeHne» (« CHHXpOHHAs CKOPOCTh)» —
«HoMuHanpHasi CKOPOCThY)
Cocrosinrie B MOTOPHOM peskume: Ecin akTnueckasi CKOpoCTh HUXKE 3aIJaHHOM CKOPOCTH, TIOCTETICHHO
yBeIMunBaiTe KOdPPUITUEHT KoMIIeHcannu ckoibkxenus (F4.09).
CocrosiHre B pexxuMe renepaiin: Ecnu gaktuueckas CKOpOCTh BbIIIE 33J[aHHON CKOPOCTH, TOCTETIEHHO
yBeIMuuBaiTe KOdPGUITUEHT KOMIIeHcannu ckoibxkenus (F4.09).
EdTTpumeuanue:
€ 3HaueHHe aBTOMATHYECKOM KOMIIEHCALIUH CKOJILXEHHMS] OTHOCUTCS K HOMUHAILHOMY CKOJIBKEHHIO
JIBUTATEIIS, IOATOMY HOMHHAJIbHas ckopocTh asurarens (F5.04) momkHa ObITh 3a1aHa KOPPEKTHO.

€ KomieHcanus CKOJIbKEHUs HEAKTHBHA, €CIH KOI(D(MUIMEHT KOMIEHCALMH CKOJIbKEHUs paBeH 0.

F4.11 Ucrounuk HanmpsyKeHUst It Jnanaszon: 0~4 [0]
Pa3aenbHOrO BOJIBT-YaCTOTHOTO
yIpaBJeHUs

0: HeaktiBHO
PazzienbHOE BOJNBT-4aCTOTHOE yIpaBieHHe HeakTUBHO. [IpeoOpa3oBaresb UCIOIb3yeT OObIUHYIO (pyHKIIHIO

KOHTPOJISL TI0 BOJIBT-YACTOTHOM XapaKTepHCTHKE.

1~4: BpIxoHOE HAMPSDKEHUE U YaCTOTa KOHTPOJIUPYIOTCS OTICIBHO.

ITpeoOpa3zoBaresb BoIpaOATHIBAET YACTOTY B COOTBETCTBHU C 33aHHBIM 3HAYCHUEM M PabOTaET B COOTBETCTBHU
C 3aJJaHHBIM BpeMEHeM YCKopeHHUsi/3ame uieHns. HarpsbkeHue ke peryinmpyercst He3aBUCUMO HCTOYHUKOM
3aJJaHHOTO HAIMPSDKEHUsI, ONPE/ICIICHHOM B JAHHOM MapaMeTpe, 1 BpeMEeHEM yCKOPEHUsI/3aMEJICHUsI B COOTBETCTBHU
¢ F4.13 («Bpems MOBBIIIEHUS HAPSDKSHHSI IJTSI pa3eIbHOTO BOJIBT-YaCTOTHOTO YITPABICHUS).
EdTTpumeuanue:

€ MakcumanbHOe PU3MIECKOE KOJMYECTBO aHAJIOTOBBIX M MMITYJIbCHBIX BXOJHBIX CUTHAJIOB COOTBETCTBYET

MaKCUMaJIbHOMY BbIXOmHOMY Hampsikeruto (F0.14).

F4.12 Iludposas ycraBka HanpspkeHUs | Jluamazon: O~Makc.  BBIXOAHOE
JUIL  PasfeNbHOIO  BONBT-4aCTOTHOTO | mampskerne [0 B]
yIOpaBJIeHUsI

JlaHHBI TapaMeTp MCTIONB3YeTCs IS PETYINPOBKA 3HAYCHHS BBIXOIHOTO HAMIPSDKCHUS, €CITH HCTOYHUKOM

HanpsDKEHMS ABTSIeTCS I poBast HACTPOUKA TP pa3AeIbHOM BOJIBT-9YaCTOTHOM YIPABICHHUH.

F4.13 Bpewms noBsimenus Hanpspkenust | Juanason: 0,0 c~1000,0 ¢ [0,0 c]
JUTSL pa3/ieIbHOTO BOJIBT-YaCTOTHOTO
yIpaBICHUS

JlaHHBII TapaMeTp UCTIONB3YeTCs IS PETYINPOBKH 3HAYCHHSI BPEMEHH ITOBBIIICHNS BBIXOTHOTO HAIPSDKCHNS,
€CJIM HanpspKEHHe KOHTPOIUPYETCS OTIENBHO. Bpemst yCcKkopeHHs — 3TO BpeMs, IIPH KOTOPOM HAIPSHKCHUE

YBCIUYNUBACTCA OT 0 J0 MaKCUMaJIbHOI'O 3HAYCHU.
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F4.14 Tlonapnenue xonebaHuii mpu Jnanaszon: 0,0 ¢c~1000,0 ¢ [0,0 c]
BOJILT-YaCTOTHOM YIIPaBICHUHU

Ecnu a5t nanHoro napamerpa 3ajiaHo 3nadenue 0, nojasieHue KojaeOaHuil mpy BOJIbT-4aCTOTHOM YTIPaBICHHH
HeakTHBHO. UeM OoJipllie JaHHOE 3HAYCHHE, TeM cuibHee 3 dexT monasnenus. s addexra momaBaeHuss 0OBITHO

3amaercs 3HaueHue 100~300.

6.6 I'pynna napametpos asurareis (F5)

F5.00 Tum gurarens Juanaszon: 0~2 [0]

F5.01 Yuciio nosmocos Muanazon: 2~56 [4]

JIBUTATENS

F5.02 HomunanbHas JNuanazon: 0,4~999,9 kBt [ 3asucut or mozmenu]
MOILHOCTb

F5.03 HomuHaIbHBIH TOK Jlmanason: 0,1~999.9 A [3asucur ot monenu ]
F5.04 HomunanbHas JNuanazon: 0~24000 o6/mun [3aBucur ot moxenn]
CKOPOCTb BpAILIEHHUS]

@yuxunn F5.00~F5.04 vcnonb3yorcst 1uist perylmpoBKH KOHTPOINPYEMBIX ITapaMeTpoB aABurateis. YtoOs
obecrieunTh 3()(PEKTHBHOE YIPaBICHUE IEKTPOABUTATEIEM, HEOOXOIMMO KOPPEKTHO 331aTh 3HAYCHUS

napameTpoBF5.00~F5.04 B cooTBeTCTBUM CO 3HAYEHUSIMH, YKa3aHHBIMU Ha 3aBOJICKOM TabIMyYKe JBUraTels.

AT Ipumeuanue :

IIpu ynpaBIeHUH MO BOIBT-YaCTOTHON XapAKTEPUCTUKE MOIHOCTE IBUIATENS COOTBETCTBYET MOLIHOCTH
npeobpasosarens. Kak nmpaBuio, JomycTuMas MOIHOCTE JIBUTATENS IOJKHA OBITh Ha [IBE CTYIIEHH HUKE, 4EM
MOIIHOCTE mpeoOpasoBaresis. [Ipu 6eCCEHCOPHOM BEKTOPHOM YIIPABICHHU WM BEKTOPHOM yMPABIEHUH MOIHOCTE
JIBUTATENIs JOJKHA TOYHO COOTBETCTBOBATH MOIHOCTH TIPEOOpa30BaTelis. B MPOTHBHOM Cilydae KaueCTBO

yIpaBJeHUs HE FAPaHTHPOBAHO.

F5.05 Tok xomocToro xoxa 10 Jnanason: 0,1~999.9 A [3aBucut or mozmenu )
F5.06 Comporusienne cratopa Huanazon: 0,00%~50,00% [3asucut or Mmonemu ]
R1

F5.07 UnnykTuBHOE Huanazon: 0,00%~50,00% [3asucut or Mmonenm ]

COIIPOTUBJICHUC YTCUKHN X
F5.08 Comporusnenue poropa R2 | lmamazon: 0,00%~50,00% [3asucut or Mmonenu]

F5.09 BzanmHO€E HHIyKTHBHOE JHuanazon: 0,0%~200,0% [3asucur or mogenn ]
CONpOTHUBICHHE Xm

Beimeykazanuble napaMeTpbl H300paXkeHbl Ha puc. 6-12 BHU3Y:

ROOX, X
T |
I, R 2
U " I, [ Ry
1 I, P
l .

Puc. 6-12 DxBuBaneHTHAs CXeMa aCHHXPOHOTO JBUTATEIsI

Ha puc.6-12, R1, X1, R2, X2, Xm u 10 npeacraBisiioT CONpOTHBIEHHE CTATOpPa, MHAYKTHBHOCTH PACCESHUS
CTaTtopa, COIPOTUBIEHUE POTOPA, UHIYKTUBHOCTb PACCESHUS POTOPA, B3aUMHYI0 UHAYKTUBHOCTb U TOK XOJIOCTOTO
X0lla COOTBETCTBEHHO. 3HaueHue mnapamerpa F5.07 — 3T0 cyMMa MHAYKTUBHOCTH pacCcesHUsl cTaTopa Hu
UHIyKTUBHOCTH PACCEsSHUs pOTOpA.

[MTocne n3meHenus: HomuHaNbHOU MoHocTH ABurarens (F5.02) npeoGpazoBarens aBTOMaTHIECKH MEHSIET

3nadenus F5.03~F5.09, yro0Obl aganTupoBaThCcss K HOMUHAIBHOW MOIIHOCTH JBUTATEIS.
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F5.10 Beibop aBTOHACTpOHKH | Juamazon: 0~2 [0]

0: Her onepauuu
1: Cratrueckast HacTpoiika. [IoAX0AUT B CUTyaIlVH, TIIe IBUTATENb HEJICTKO OTCOCTUHUTE OT HATPY3KU.
Onwucanue neiictBus: 3afaiire st QyHKIMOHATBHBIN Kofa 3HaYeHue | u HaxkmuTe Ha kiaBuiry [1YCK mis
noaTBepkAcHus. [locie 3Toro mpeoOpa3oBaTeib MPOBENET CTATUICCKYIO HACTPOUKY.
2: Hacrpoiika ¢ BpalieHueM Baia
Ut00B!I 00ECIIeUnTh IMHAMHYHOE YIIPaBIeHHE Mpeodpa3oBareneM, HeoOX0JMMO BEIOpaTh HACTPOUKY C
BpaleHreM Basia. Bo BpeMs 3Toi HACTPOWKHU ABHUTraTeNb JOJDKCH OBITh OTCOCTUHEH OT HArpy3KH (TO €CTh, HA
XOJIOCTOM XOITY).
Ornucanue NEeHCTBUS: yCTaHOBUTE 3HaueHue mapamerpa F5.10=2. Ha nucnnee nmosBUTCSA HaAmuch «-At-». B
9TOM pexkuMe Haxxmute Ha kiauiry 1Y CK st 3amycka npoiiecca aBTokannOpoBk. [locie 3Toro
npeoOpa3oBareib CHaYasla MPOBEAET CTATHUECKYIO HACTPOIKY, a 3aTeM ycKopuTcs 10 80% HOMHUHAIBHOM
YaCcTOTHI ABUTATEIsI B COOTBETCTBUH CO BpEMEHEM yCKOpeHus, 3a1aHHbM B F0.19, moxgnepxuBast qanHyio
YacTOTYy B TCUCHHUE HEKOTOPOTO BPEMEHH, M HAKOHEI] 3aMEIITUTCSI IO HYJICBOW CKOPOCTH B COOTBETCTBUH C
BpeMeHeM 3amemeHusl, 3ananaeiM B F0.20. TTocne 3aBepriieHuns mporiecca aBTOKaTHOPOBKY Ha THCITIeE OyeT
0TOOpaXXaThCs 3aJaHHOE 3HAYCHNE YACTOTEHI.

6.7 I'pynna Bxogubix kiaemm (F6)

F6.00 Pexum ynpasienust ¢ momoiusio | Jluamazon: 0~3 [0]
YIPABIAIONIUX KJIEMM

JlaHHbBIH TapamMeTp OIMpPEAENSET YEThIPE PA3IUYHBIX PEKUMA YIIPABICHUS, KOTOPbIE KOHTPOJIHUPYIOT paboTy
npeoOpa3oBarelisi 4aCTOTHI C BHELIHUX KIEMM.
0: JIByXNpOBOIHOM pexuM yrpaBieHus 1
JlaHHbIi pexuM yrpaBlieHUs HCIIONIb3yeTcs Hanbomnee 4acto. BpaiueHue Brepes/Ha3a ABUraress

onpenensatcs komanaamu ¢ kiiemMm FWD (BITEPED) u REV (HA3A/I), kak moka3zaHo Ha puc. 6-13.

K2 K1 Beimonuasiemas 1l
YacToTHHK
KOMaH/1a
0 0 Cron
0 1 Briepen
1 0 Hazan
1 1 Cron

Puc.6-13 JIByXnpoBOmHOM pekuM yrpaBieHus 1
1: JIByXIIpOBOIHOM peXUM YIIPaBICHUS 2
B nannoM pexxnme ucnonb3yrorcs ooe pynkiuu: RUN (ITYCK) and F/R (Hanpasnenwue Bpamienns). Eciu
aktuBupyetcs pynknus RUN, mpeobGpa3zoBarens 3amyckaercs. Ecim ¢pynkmust F/R BeiOpana, HO He
aKTHBHPOBaHa, IpeoOpaszoBarelb OyleT BEIIOIHATH BpamieHue Biepen. Ecim ¢pynkmus F/R BeiOpana u
aKTHBHUPOBaHa, IpeoOpaszoBarelb OyleT BEIOIHATH BpamieHue Ha3an. Ecnu ¢ynkmust F/R He BrIOpaHa,

pabodee HanpaBieHue onpenessercs GyHKIMoHaTsHbIM KooM (F0.17). TlogxmroueHne KiieMM H300paKeHO

Ha puc. 6-14.
—
K2 K1 Beinonssiemas | YacTOTHIK
KOMaH/1a
0 0 Cron
0 1 Briepen
1 0 Cron
1 1 Haszan

Puc. 6-14 JIByXnpoBOIHON PEKUM YIIpaBICHUS 2

2: TpexmpoBOIHOM PEXXUM yTpaBiIeHUs 1
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B nannom pexxume kiiemmbsl FWD u REV aktuBupyroT HanpasieHue BpalleHUs ABUTATENs BIIEPE] U Ha3a]
ipu 3 pexTuBHOM HMMITYyJIbCHOM curHaie. HLD — 3To kimemma mojiep >kuBanusi, To ecTh, eciii HLD akTuBHa,
nojyepxkuBaeTcs umiyibcHbI curian FWD u REV; ecnin HLD neaktuBHa, nogaep:kka FWD u REV
neaktuBupyercs. [IpeoOpazoBarenb MOXHO OCTAHOBUTH TIOCPEACTBOM oTcoenuHeHus kiaemMmbl HLD. Cwm. puc.
6-15

AC drive
YacToTHHK

Puc.6-15 TpexnpoBogHON peKUM yIpaBieHus |
3: TpexnpoBOTHON PEKUM YTIpaBICHHUS 2
B nannom pexxnme kemMma RUN aktuBupyeT BoioHeHHe KoMaH sl “Ilyck”; a kinemma F/R onpenensier
HarpaBlieHue BpauieHus asurarens. Eciu knemma HLD aktuBHa, ummynbcHbI curaan RUN
noanepxuaercs; eciin HLD neaktusHa, noaaep:xxka RUN neaktuBupyetcs. KoMaHnma ocTaHOBKH
BBITIOJTHACTCS MOCPECTBOM oTcoemuHeHus kineMMmbl HLD. Cum. puc. 6-16. Eciiu F/R He BBIOpano, pabouee

HampaBJieHHE BpalleHust onpeensercs QyHKInoHansHbIM KomoM (F0.17).

ACArIve  gaerormmx

K Beinonusemast
KOMaHJa

0 Brepen
Haszan

Prc.6-16 TpexnpoBOIHON PEKUM YIIPABICHUS 2

F6.01 Beibop dyHkiuu kiiemmbl X 1 Jluanazon: 0~58 [1]
F6.02 Boi6op ¢yHKIHHA KieMMbl X2 Juanazon: 0~58 [2]
F6.03 Boi6op dyHkmun kiaemmbl X3 Juanazon: 0~58 [8]
F6.04 Boioop dyHKIHH KiiemMMbl X4 Junamaszon: 0~60 [17]
F6.05 Bei6op dyHKmmm KileMMbr X5 Jlnanazon: 0~60 [18]

F6.06 Beibop ¢yskuun xiaemmsl | Juanason: 0~56 [0]
X6/(All mas B)
F6.07 Bribop pyHKIMU KIeMMbl X7 Juanazon: 0~56 [0]

F6.08 Beibop ¢yHKIuN KiieMMbl X8 Juanazon: 0~56 [0]

F6.09 Beibop ¢yskuun xiaemmsl | Juanason: 0~56 [0]
X9/(AIl nns B3)

JlaHHBIE TapaMeTPBI UCTIONB3YIOTCS IS ONpeaesieHus (GYHKINH MHOTO(DYHKIIMOHAIBHBIX IU(PPOBBIX BXOIHBIX

kiemM. [TogpoOHyto nHGOpMAIMIO CM. B Tabnuie 6-3.

EdTIpuvevanme: KmemMer X6~X9 naxonsarcs Ha kapre pacmmpenns 10.

Tabnuma 6-3 Criucox GyHKIHHA TAGPOBBIX BXOAHBIX KIEMM

3Havyenne DyHKIHA Onucanue
Bxopnas xemma He nmeet ¢yHknun. IIpeodpasoBarens He
BBITIOJTHSET HUKAKHUX ACHCTBHI Jlaske IPH aKTUBHOM COCTOSTHHH
0 Knemma ne ucnonms3yercst (NULL) P
Bxona. Heonpenenennyio kiaemmy MoxHO 3a1ath kak NULL,
9T00BI N30€XKaTh OMIMOOYHOTO IESHCTBHSL.
Bpamenue Bnepen (FWD)
VYrpasneHne BpalieHHeM BIEPe WIH Ha3aj C BHELTHUX KIEMM.
Bpamenne Hazax (REV)
3 Pa6ora (RUN) yIpaBJICHUE ITyCKOM C BHELITHUX KJIEMM.
4 PaGouee HanpaBieHne BpaIleHUs Br160p HanpapieHus BpalieHus ¢ BHENTHUX kieMM. HeakTuBHOE
Buepez/nasaz (F/R) COCTOSIHUE: BIIepesl; AKTHUBHOE COCTOSIHHE: Ha3al.
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3HayeHHne DyHKIMSA Onucanue
Krnemma ynepaHus curHaia BHITIONTHEHHS. KOMaHAbI, OTHOCUTCS
5 Bri6op ynepsxanus HLD K HaCTPOMKE pEeXUMOB YIPaBJICHUS BBIIIOJHEHHUSI KOMAH/bI C
BHEIIHUX Ki1eMM F6.00.
6 Bpaienue Briepest B TOITYKOBOM KneMMbI paboThbI B TOTYKOBOM pexume. [Ipuopurer y KoMaHbl
pexume (FIOG) FJOG. [nst nonyuenust noapoOHOit nHGOPMAIMK OTHOCHTEIBHO
Bpaienue Ha3aq B TOIYKOBOM 4acTOThI ¥ BPEMEHHU YCKOPEHHs/3aMeUICHHS B TOJTYKOBOM
! pexxume (RJOG) pexunme cM. pyHkunoHanbHble Koabl F2.00, F2.01 u F2.02.
Knemma, onpenensemas kak RST moxer ucnonp3oBaThes A
cOpoca omuOKU B COCTOSIHUN OmHOKH. B paboueM cocTosHUN
8 CBPOC (RST) AKTUBALUS JTaHHOM KJIEMMBI CIIOCOOCTBYET OCTaHOBKE
npeoOpa3oBaTessi B COOTBETCTBUU C NIPEABAPUTENBHO 33JaHHBIM
PEKHMOM OCTaHOBKHU.
Ecnu s mapameTpa BeIOOpa HCTOYHUKA OIIOPHON 4aCTOTHI
(F0.05) 3amano 3HaueHue 3, qaHHas KJIEeMMa HCIOJIb3YyeTCs AT
9 IepekmoyeHre HCTOUHHUKA nepextouenus mexay Freq. reference 1 u Freq. reference 2.
YaCTOTBI Ecnu nuist Ber6opa uctounuka yactotsl (F0.05) 3amano 3HaueHue
4, BeimosHsAeTCs nepekiiiouenne Mmexay Frequency ref. 1 u (Freq.
ref.1 + Freq. ref.2)
10 Knemma UP (BBEPX) Ecmu yacrora onpenenseTcs BHEIIHUMY KIEMMaMHU, 3TU KJIEMMBbI
HCTIONB3YIOTCS ISl TOBBIICHNS M ITOHIDKSHUSI 9acTOThl. Ecim
1 Kiemya DOWN (BHI3) HCTOYHUKOM YacTOTHI SBIISIETCS IU(POBast HACTPOUKA, KIIEMMBI
MOTYT HCHOJIB30BAThCS VIS PETYJIMPOBKY MOBBIICHUS 1
MOHIDKEHHS 33JaHHON YaCTOTEL
Ecnn 3amanHas gactoTa — 3T0 IM(poBas ycTaBKa 3aJaHHOM
L 9aCTOTEHI, TO JaHHAs KJIEMMa MOKET HCIIOJIb30BaThCS IS
Y naneHue HaACTPONKH KIIEMM
12 UP/DOWN YAQJICHUS 3HAUCHUS YaCTOTHI, H3MEHEHHOT'O C IIOMOIIBI0 KJIEMM
UP/DOWN, u BOCCTaHOBIICHUS 3aJaHHOI YaCTOTHI JO 3HAYECHHMS
ycranosku F0.06.
ITpeo6pazoBarens OTKIIOYAET BBIXOJHYIO MOAYJISIIUIO, H
OCTaHOBKA JIBUTATEISI IPOUCXOINUT Oe3 yIpaBIeHUS OT
Bpamenwue o uaepyu 10 . .
13 npeobpazoBaresst. OTO OOBIYHBIN METOJ, IPUMEHSIEMBIII B ClTydae
OCTAROBIH BBICOKOMHEPLIUOHHON HATPy3KH U IIPU OTCYTCTBHHU TpeOOBaHHH
KO BPEMEHH OCTaHOBKIL.
Ecnn xemMMa akTHBHA, TpeoOpa3oBaTelib BKIIOYAeT TOPMOKEHHE
MIOCTOSIHHBIM TOKOM. IHTEHCHBHOCTH TOPMOKEHHS TIOCTOSTHHBIM
14 TopMorkeHHe IOCTOSIHHBIM TOKOM
TOKOM COOTBETCTBYET 3HAYCHHIO TOKA TOPMOXKEHHUS, 3aTaHHOMY B
F1.11.
3amuTa npeobpa3oBarTelis OT BO3AEHCTBHS BHEITHUX CHT'HAJIOB
15 3amnpet yCcKOpeHHs1/3aMeIIeHHs (KpoMe KOMaH/IbI OCTAaHOBKH) M MOJIEPKKa TEKYIIET0 3HAUCHHUS
JaCTOTEL.
Ecnn xiemMMa akTHBHpYeTCs TOT1a, KOria mpeodpazoBaTens
HaXOAUTCS B pexnMe paboTsl, mpeodpazoBaTeIb MOMEHTAIBLHO
HaYMHAET BHIOJHATH BPAIleHUE 10 HHEPIUH 10 OCTAHOBKH.
16 3amnpet paboTsI MpeoOpa3oBaTesst
Ecnn npeobpazoBarens HaXOIUTCS B PEXKHUME OCTaHOBKH,
BBITNIOJTHEHHUE 3aITyCcKa HEBO3MOXKHO. [laHHas QyHKIM B
OCHOBHOM HCIIOJIBb3Y€ETCS B CBSI3U C OE30IIaCHOCTHIO.
17 CkopocTts 1 OyHKIMA peanusyeT 16-cTyneHyaToe yrpasieHHe CKOPOCTH
18 CxopocTsb 2 MOCPEACTBOM KOMOMHALMK HU(POBOro KOJAa YETHIPEX KIEMM.
19 CxopocTb 3 Jiist mostydeHust moApoOHOH nH(opMaIMu cM. IpHIaraeMyro
Tabnuity 6-4 CTaTyCOB KJIEMM CHI'HAJIOB MHOTOCTYIICHYATOTO
20 Ckopocrts 4
ynpasnenus. K1~K4 coorerctByror kiemmam 17~20.
JleakTuBanust ynpasieHus
21 YnpasieHue KpyTALMM MOMEHTOM IPeoOpa3oBaTesisi HEaKTHBHO.
KPYTSIIUM MOMEHTOM
” Bri6op BpemeHn C nomoupi0 KOMOHAIMH HU(POBOro CTaTyca AAaHHBIX KIEMM
ycKopeHust/3ameienus 1 MOXHO BBIOPaTh YETHIPE TUIA YCTAHOBOK BPEMEHU
73 Br16op Bpemenu ycKopeHust/3ameienus. s noapoOHoi uHpopManuu cm.

YCKOpEHHUsI/3aMe IIeHus 2

Tabnuiy 6-5.
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3HayeHHne DyHKIMSA Onucanue
24 HopmanbHo pa3oMKHYTHIN BXOA [IpeoOpazoBarens BHIIOIHACT 3aMEATICHUE IO OCTAHOBKH, HO
BHEIIHEH May3bl paboune mapaMeTphbl COXPAHSIOTCS B MAMATH, TO €CTh TaKHe, KaK
napametp [JIK, xone6anue yacrors! u [IN/]-perynsatop. [Tocne
25 HopmanbHo 3aMKHYTBIN BXOA JTAHHOH Iay3bl CUTHAJI HCYe3aeT, npeodpa3oBaTeb
BHEIIHEH May3bl BOCCTAHABJINBAET COCTOSIHUE, B KOTOPOM HAXOAMIICS 10
OCTaHOBKH.
2% HopmanbHo pa3oMKHYTBIN BXOA
BHEIIHEH OLIHOKH [Tocie Toro, Kak NOCTyHaeT BHEIIHUI CUTHAJ OIIUOKY ,
27 HopmanbHo 3aMKHYTHIN BXOX npeobpa3zoBaTelb coo0IIaeT 00 OMNOKE U BBINOIHAET OCTAHOBKY.
BHEIIHEH OMuOKU
Ecnu 11 ucTOUHMKA yNpaBieH!s BBINOJHEHNEM KOMaH/IbI
[lepexmoyenue ynpaBieHuss Ha
28 (F0.02) BeiO6pano 3navyenue 0 wnu 2, aHHAS KJIEMMa BBIIOIHAET
KIIEMMBbI
MEPEKITIOYEHHE YIPABICHHs HA BHEITHUE KIEMMBI.
Ecnn 11 ucTouHMKA yNpaBieH!s BBINOJHEHUEM KOMaH/IbI
[lepexmoyeHue ynpasieHus: Ha
29 (F0.02) BeiOpano 3navyenue | wnu 2, taHHAs KJIEMMa BBIIOIHAET
MaHEIb YIIPaBICHUS
MEpEKITIOYEHHE YIPaBICHHs Ha NaHeNb YIPaBICHHS.
. JlanHast pyHKIUS ONpeesisieT KJIeMMY BHEIIHeH ocTaHOBKU. B
Knemma BHemHel ocTaHOBKH; TO
€)KUME YIPaBJICHHs C TIaHEIH JaHHasI KIIeMMa MOXKET
30 ke, uto u kHornka CTOII B pexume b yip
BBINIOJIHUTH OCTAaHOBKY IpeoOpasoBatens. To e BBITOIHACT
C TIaHEJH yTIPaBIICHHSI.
xiaBuma CTOIT Ha nanenu.
IIpeo6pazoBarens BHIIOIHIET cOPOC 10 MEPBOTO dTAma paboTh!
32 Copoc cocrostams [TJIK Peobp P p P
IJIK.
[Ipeob6pazoBarens aenaer naysy npy TeKyei gacrore. Eciu
ITay3a omepauuu ynpasieHus ¢
33 JIeaKTHBHPOBATh JAHHYIO KIIEMMY, IIpeoOpa3oBaTellb BO30OHOBUT
KoJieOGaHNEeM YacTOTHI
paboTy ¢ KoebaHneM YacTOTHI.
34 C6poc omepannu 1o ynpasienus ¢ | [IpeoGpa3oBaresib BHOBb BXOAUT B PEXKHUM KoyieOaHMiA
KoJieOaHNEeM YacTOTHI LEHTPAJILHON YacTOTHL.
MU -perynsitop BpeMEHHO HEaKTHBEH, 1 IPeoOpa3oBaTeib
35 ITay3a B IIMI-perynupoBanuu pery b &P N ’ up P
MOJIJICP>KMBACT BHIXOJHON CUTHAJ TEKyIIeH YacTOTHI.
36 Ilepexnrouenue napamerpos [I1U/I- | Ecau xnemma akrusHa, [IM]]-ynpasieHue nepekitodaeTcs Ha
perynsTopa BTOpYIO rpymity napamerpos [T ]-perymnstopa.
37 N3meHenune HanpaBieHust Ecnu xnemma aktuBHa, HanipasiieHue aeiicrsus [IWI-perynstopa
Bpauienus [1M][-perynstopa IIPOTHUBOIIOJIOKHO HAIPaBIEHHIO, 3a1aHHOMY B F8.04.
Ecnn xnemMma akTuBHa, Ipeodpa3oBaTeslb HAUMHAET OTCUET
38 BBon oTcuera BpemeHn BPEMEHH, TIPH A€AKTUBALMH KJIEMMBbI OTCYET BPEMEHU
0oOHyJIsI€TCSL.
39 BBon curnana cyeTunka BxopHas kneMMa 0TCUeTa UMITYJIbCOB.
40 OOHyJIeHHE CYeTYHKa OOHYJISET CTaTyC CUCTYHKA.
N Ecnu GyHKUus K1eMMbl aKTUBHA, (hakTHUecKas JIUHA IPU
41 Oo6nynenue HakTUUSCKOH ATHHBI by L ¢ N p
yIpaBJIeHnH ¢ GUKCUPOBAHHOM JUIMHOM OOHYJIAETCA.
42 Bpamenue snepen (FWD NC) v
TIpaBJICHUE BPAIlCHUEM BIIEpE]] HIIM Ha3a][ C BHEIIHUX KIEMM.
43 Bpamenwne nazag (REV NC)
. Krnemma yznepxanus pabodero curaana, OTHOCHTCS K HACTpOHKe
HLD (HopmanbsHO pa30MKHYTHIH YACP P ’ P
44 ) PEKMMOB YIIPaBJICHHS BBITOJHEHHS KOMaHIbI C BHEITHUX KJIEMM
BXOJ,
F6.00.
45 YcuneHue KpyTsAIero MOMEHTa Eciu 3agaHHbIi KpyTALIMA MOMEHT OIPEAEIAETCS JUCKPETHBIM
46 OTMeHa yCHIICHUS KPYTSIIETO CHUTHAJIOM, JaHHAsl (PYHKIUSI CIIOCOOCTBYET YCHIICHHIO,
MOMEHTa YMEHBIIEHHUIO 1 OTMEHE YCHJICHHS KpyTsero MoMenra. Cm.
F3.24 n F3.25 nnst nomydenus noxpo6HO# nHpOpManuy 1o
47 YMeHblIeHHE KPYTSIIEr0 MOMEHTa
YCHJICHHIO MOMEHTA U JTHAaNa30Hy PEryJIHPOBKH.
Ecnm monp30Batels paHee BBITOIHAI PE3epBHOE KOHPOBAHUE
BOCCTAHABJINBAET apaMeTPhl
. rapaMeTpoB, IpeoOpa3oBaTeNnb MOKHO COPOCUTH IO ITUX
48 0JIb30BaTeNs (IeHCTBUTENEHA B .
HACTPOEK NapaMeTPOB C IIOMOIIBIO JaHHOH KJIEMMBI B COCTOSTHHU
COCTOSIHUM OCTAHOBKH)
OCTaHOBKHU.
49~56 Peseps Peseps
BBICOKOCKOPOCTHO NMITYIbCHBIH BXO. JlaHHasT (yHKIHS
57 MmnynbcHbll BXxOx, JeiicTBuTenbHa TOIbKO At X4 u X5. X4 umeeT npHOpUTET NpU

OIIPCICICHNU IBYX BXOIOB.
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3HayeHHne DyHKIMSA Onucanue
Bxon onHoazHoro usmepenus ckopoctu. JleldcTBuTenpHa
Bxonx oxgHOGa3HOr0 H3MEpeHust
58 ToJIBKO 111 X4 1 X5. X4 umeeT npuOpUTET NIPH OIIpeIeICHUH
CKOPOCTH
JIBYX BX0JIO.
59 Bxon n3mepenus ckopoctu A Bxon u3mepenus ckopoctu A. JlefiCTBUTEIBHO TOJIBKO A1l X4
60 Bxon nzmepenus ckopoctu B Bxon n3mepenus ckopoctu B. JIeHCTBUTENBHO TOJBKO Ui X5

Tabnuna 6-4 PykoBoAcTBO 10 BEIOOPY KJIEMM CHTHajla MHOTOCTYIIEHYATOrO YIPaBICHUS

K3 K
K4 K3 K2 K1 Hacrpojika yacToThl ITapametp
BBIKJI | BBIKJI | BBIKJI | BBIKJI | F0.06 F0.06
BBIKJI | BBIKJI | BBIKJI | BKJI |IIpenycranosiennas gacrora | F9.00
BBIKJI | BBIKJI [ BKJI [BBIKJI | IIpenycranoBnenHas yactora 2 F9.01
BBIKJI | BBIKJI | BKJI | BKJI [IIpemycranoBineHHas gacToTa 3 F9.02
BBIKJI | BKJI | BBIKJI [ BBIKJI | IIpenycranoBienHast yacrora 4 F9.03
BBIKJI | BKJI | BBIKJI [ BKJI |IIpemycranoBmeHHast 4acTtora 5 F9.04
BBIKJI | BKIJI BKJI |BBIKJI [TIpenycranoBiaeHHas 4acToTa 6 F9.05
BBIKJI | BKIJI BKJI | BKJI |IIpemycraHoBieHHas 4acToTa 7 F9.06
BKJI | BBIKJI | BBIKJI | BBIKJI | [IpenycraHoBieHHas 9acToTa 8§ F9.27
BKJI | BBIKJI | BBIKJI | BKJI |IIpemycraHoBieHHas yacToTa 9 F9.28
BKJI | BBIKJI | BKJI |BBIKJI |IIpengycranoBnenHas yacrtora 10 F9.29
BKJI | BBIKJI | BKJI | BKJI |IIpeaycraHoBneHHas yactora 11 F9.30
BKJI BKJI | BBIKJI | BBIKJI | IIpenycranoBieHHas yactora 12 F9.31
BKJI BKJI | BBIKJI | BKJI |IIpemycranoBienHas yactora 13 F9.32
BKJI BKJI BKJI |BBIKJI [TIpexycranoBneHnHas gactora 14 F9.33
BKJI BKJI BKJI | BKJI [IIpemycranoBieHHas yactoTa 15 F9.34
Tabmuma 6-5 Tabmura BEIOOpa HACTPONKH BPEMEHH YCKOPESHHS/3aMeIIICHUS
Kiremma 2 Kiemma 1 Br160p HaCTpOWKK BpeMEHU
YCKOPCHUS/3aMEITICHUS

BBIKJI BBIKJI Bpewmst yckop. 1/ Bpems 3amen. 1

BBIKJI BKIJI Bpewmst yckop. 2/ Bpems 3ameni. 2

BKJI BBIKII Bpewmst yckop. 3/ Bpems 3amerm. 3

BKJI BKIJI Bpewms yckop. 4/ Bpemst 3amem. 4

F6.10 Beibop anamorosoro BxoAa Ha | Jlmamaszon: 0~3 [0]
HEJIMHEMHON KPUBOU

0: BeiOop He BBITIONHAETCS

ITapameTpor F6.11~F6.15 ucrons3ytorcs as onpeneneHus Bxonos All, mapamerpsl F6.16~F6.20
WCTIONB3YIOTCS IS onpeneseHus BxoaoB Al2, a mapamerpsl F6.21~F6.25 ncnonb3yroTcs ISl ONpeIeIeHus
UMITYJIbCHBIX BX0/10B. OHU HE3aBUCUMBI M HE MELIAIOT JIPYT IPYTY.

D All
Bce mapametpsor ot F6.11 10 F6.25 - Toukn HenMHEHHON KpuBoi A1 kKaHaia All, kak moka3ano Ha puc.6-17.
Basto Bpems ¢punbrparum All (F6.15). 3a 3Hauenns Touek HacTpoiiku Bxona Al2 B F6.16~6.20
npuanMatotcs 3HadeHust 0,00~10,00B u coorBeTcTBytOIKEe UM NporieHTHBIE 3HadeHus 0,00~100,00%. 3a
TOYKH HACTPOHKH UMITYIbCHOTO BXoza B3AThI 3HadeHHsI 0,00~50,00 k['11 1 COOTBETCTBYIONTNE UM ITPOIICHTHBIC
snauenus 0,00~100,00%.

D AlR2
Bce mapametpsl ot F6.11 10 F6.25 - Toukn HeTMHEWHON KpUBOW /Uit KaHaina Al2, kak moka3aHo Ha puc. 6-17.

B3asto Bpems ¢punbrparumn Al2 F6.20. 3a 3HaueHus Touek HacTpouku Bxoga All B F6.16~6.20 B3ATh
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sHageHust 0,00~10,00B u cootBeTcTBytOIIME MM TTponieHTHBIE 3HaueHus 0,00~100,00%. 3a Toukn HACTPOHKH
UMITYJIBCHOTO BX0/a B3AThI 3HaueHus 0,00~50,00 kI'11 1 ero COOTBETCTBYIOIINE UM TIPOIIEHTHBIC 3HAYCHUS
0,00~100,00%.

3: IMIynbCHBINH BXOJT
Bce mapametpsl ot F6.11 10 F6.25 - Toukn HETMHEWHON KPUBOMW AT KaHaa HMITYJLCHOTO BXOJIa, KakK
MoKa3aHo Ha puc.6-17. B3saTo BpeMs puiibTpanmu UMITYI6coB F6.25. 3a 3HaueHNs TOUEK HACTPOMKHU BXO/a
All B F6.16~6.20 B3saTeI 3Ha9eHHs 0,00~10,00 B 11 COOTBETCTBYOIIME UM TPOIICHTHBIE 3HAYCHUS
0,00~100,00%. 3a 3HaueHus Touek HacTpoiiku Bxona Al2 B F6.16~6.20 mpuanmatorcs 3uadenns 0,00~10,00

B u cootBercTByromue um nporenTtHsie 3Ha9eHus 0,00~100,00%.
A

(I{HT’I'HCTL:'l'H\_'NJIIlﬂ)l HaC ['poﬁlﬂl
o e e

Fill fpm—m—m———————m————

F610 pmmm e

F6lTfm——————

F614|-———

F6.12

F6.11 F6.13 FA.16 Fé

I

I
I |
| |
| I
| I
I I -
[
nalog nput

AHATOTOBLI BXO

Puc. 6-17 Henunelinas KpuBasi aHAIOTOBOTO BXOJIa

F6.11 Huxuee npenensHOe

Juanazon Hactpoiiku: 0,0~F6.13 [0,00B]
3HaYeHUEe BXOOHOro curuama All

F6.12 IIpoueHTHOE COOTBETCTBUE
HIDKHEMY NpeAeIbHOMY Juanason Hactpoiiku: -200%~ 200.0% [0,0%]
3HA4YEHUIO BXOAHOro curHana All

F6.13 BepxHee npenensHoe

JHuanaszon Hactpoiiku:F6.11~10,00 B [10,00 B]
3HAaYCHHE BXOAHOTo curHama All

F6.14 IIpoueHTHOE COOTBETCTBUE
BEPXHEMY NpPEAEIbHOMY Juanason Hactpoiiku: -200%~ 200,0% [100,0%]
3HAUCHUIO BXOIHOTO curaana All

F6.15 Bpems ¢puinbTpa BXOAHOTO

cvrrana ATl Juanason mactpoiiku: 0,01~50,00 ¢ [0,05c]

F6.16 Hmwkaee npenenbHOe

SHAMCHHE BXONHOT® CHTana AL Juanason nactpoiiku: 0,00~F6.18 [0,00 B]

F6.17 IIporieHTHOE COOTBETCTBUE
HIOKHEMY MPEACIbHOMY Juanazon Hactpoiku: -200%~ 200,0% [0,0%]
3HAYEHUIO BXOJHOIro curHamga Al2

F6.18 BepxHee npenensHoe

Juanason Hactpoiiku: F6.16~10,00B [10,00B]
3HaYE€HNE BXOJHOro curuaga Al2

F6.19 IIpoueHTHOE COOTBETCTBUE
BEPXHEMY NpeAEIbHOMY Juanason Hactpoiiku: -200%~ 200,0% [100,0%]
3HAUYEHHUIO BXOAHOTO curHana Al2

F6.20 Bpewmst ¢puibrpa BXOAHOTO

curnana Al2 JHuanaszon Hactpoiiku: 0,01~50,00 ¢ [0,05 c]

F6.11 Huxuee npenensHOe
3HaYeHHE BXOJHOIO HMIyJIbcHOro | Jluanaszon mactpoiiku: 0,00~F6.23 [0,00 k']
CUTHAJIa

F6.12 IIpoueHTHOE COOTBETCTBUE
HIDKHEMY TIPEIeITbHOMY
3HAYEHUIO BXOAHOTO
MMIYJIECHOTO CHTHAJIA

Juanazon HacTpoiiku: -200%~ 200,0% [0,0%]

F6.13 Bepxnee npenensHoe
3HAYEHHE BXOJJHOTO UMITYJILCHOTO
CHTHaJIa

Juanazon Hactpoiiku: F6.21~50,00 xI'm [50,00
B9 |
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HWXKXHEMY NPEACIbHOMY
3HAaYCHHUIO BXOIHOI'O
HUMITYJbCHOI'O CUT'HAJIa

F6.14 IIpoueHTHOE COOTBETCTBUE

Juanazon Hactpoiiku: -200%~ 200,0% [100,0%]

HUMITYJbCHOI'O CUT'HAJIa

F6.15 Bpewmst ¢puibTpa BXOAHOTO

Juanazon Hactpoiiku: 0,01~50,00 ¢ [0,05c]

BBIHICyKaSaHHBIe (l)yHKHI/IOHaHBHBIC KOABbI ONIPEACIAIOT OTHOIINCHNE MCXK Y HAIIPAKCHUEM aHAJIOTOBOI'O BXOJ1a

(AIl, AI2, uMITySTECHBIN BXOJT) ¥ €70 COOTBETCTBYIONIUM TIPOIICHTHBIM 3HaueHUEeM. Ecii HanpspkeHne aHaI0TOBOTO

BXO/JIa MPEBBIIACT 3aJaHHOC BEPXHEC NPEACIIBPHOC 3HAYCHUE BXOaa NN MaKCHMAaJIbHBIN TUana3oH BXOJa, JAUIIHAA

4acTh OyeT BOCIPUHAMATHCS KaK COOTBETCTBYIOIIAS BEPXHEMY WIIH HHKHEMY TIpeJeny, Kak ToKa3aHo Ha puc. 6-18.

A A
IponeHTHOE - TIpouentHoe
COOTBETCTBUC HUJKHEMY COOTBETCTBUE HUKHEMY I
Ipeneily aHajaoroBOro npeneiy a”HajloroBoro
BXOJIa BXOIa
IIponentHoe
TpouenTHoe COOTBETCTBHE HIKHEMY
COOTBETCTBHE HIKHEMY npeacity aHajoroBoro
Ipeneily aHajaoroBOro ) BXOJ1a B
BXOIa A i
Hwxuuit  npenen  Bepxuuii npenen Hwxunit npenen  Bepxuuit  npenen
aHaJIoT. BXoaa aHaJIOT. BXoaa aHaJIor. BXoJa aHaJIor. BXoJa
Puc. 6-18 JIuneiiHas KpuBas aHAIOTOBOTO BXOJIa
F6.26 HavanbHbrit mar  kiIeMMsl | Jlpanason: 0,00~10,00 xI'n [0,01 ')
UP/DOWN
UYacrora T
|
|
|
I
|
|
o —— : I
F6.26I ‘— »
CooTs. CKOPOCTEL |
k1eMME UP/DOWN t
Curnan |
Brenx/BHH3
Puc.6-19 Havansnsriii mar knemmsl UP/DOWN
F6.27 WcxonHblii ypoBeHb 3amaHHOH | Jlmamason: 0~1 [0]

JACTOTHI 2

Ecmm 3amanHas yactora 2 — aHAJIOTOBAs MM UMITYJIbCHAs! HACTPOIiKa, JAHHBIM ITapaMeTPOM OIpeersieTcs ee

HCXOHBIN yPOBEHb.
0: MakcuManbHas 9acToTa

1: 3agannas gacrora-1

6.8 I'pynna BuixoaHbIx kjiemMm (F7)

F7.00 Onpenenenne Bexonno kimemmer DO | Jmamaszon: 0~27 [0]
F7.01 Bo16op BbIxonHoO# KiaeMMb Y 1 Jluanazon: 0~27 [1]
F7.02 Br16op BbIXonHOH KiIeMMBI Y 1 JMuanazon: 0~27 [0]
F7.03 Bei6op Beixona pene 1 (TA/TB/TC) JHuanaszon: 0~27 [16]

[Tonpo6uas nHpOpManus 1o BEIOOPY GYHKIIMH MHOTO(MYHKIIMOHAIEHON BBIXOIHOHM KJIEMMBI IIpE/ICTaBICHa B

Tabnume 6-6.
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EdTIpumeyanme:

Knemma DO MokeT HCTIOB30BaThCsl KaKk MHOTO(YHKITHOHAJIBHAS BRIXOAHAS KiieMMa, ToiabpKo eci F7.21=0.

Tadnuua 6-6: Bo100op MHOTO(YHKIHOHATBHBIX BHIXOIHBIX KJIeMM

3Hauenne DyHKIUSA Onucanue
0 @yHKLUSA HE BeixosHast KiieMMa He UMeeT (yHKIIUH.
ucnoisszyercss (NULL)
| B a6 [IpeoOpazoBarens paboTaeT, HaIUYHE BHIXOIHON
pabore yacToThl (Mo>keT ObITh paBHa 0). Beixox « BKJIFOUEH».
YacroTa nocruria
2 3aJaHHOTO 3HAUYCHHS Jlnst mostyuenust noapo6Hoi nudopmarmu cm. F7.05.
(FAR)
3 Omnpenenenue ypoBHs Jlns noy4aenust noapo6uoit nudopmarmu cm F7.06 n
gactotsl 1 (FDT1) F7.07.
4 Omnpenenenue ypoBHs Jlns moy4aenust noapo6uoit nudopmarmu cm F7.08 u
yactoTsl 2 (FDT2) F7.09.
5 Ompenenenne gyacToTsl | Korma BEIXOmHast 4acTOTa yBEIUUUBACTCS IO YaCTOTHI HA
IIPU YCKOPEHUH ctaguu nossiennus (F7.10), Berxon «BKJIKOYEH».
Korna BeIXoHast 4acToTa MagaeT A0 YaCTOTHI HA CTaJ(N
OrnpenesneHue 4acToThl
6 nonmxkenns (F7.11), knemma faer curaan
. A | «BKJTIOYEHA .
7 Pabora mpu HyneBoit Ecnm BeIXOaHAs gacToTa npeodpazosareist pasHa 0, HO OH
CKOPOCTH pabotaet, Bexoa « BKJIFOUEH».
8 HyneBas cxopoctb Ecmu BeIxoHas yactoTa paBHa 0, Beixon «BKJIFOUEH».
9 3asepuieine wHicta Ecnu IJIK 3aBepumn oaun ki, Beixoa « BKIIFOUEH.
IJIK
Ykasanne paboiero Vka3bIBaeT Ha TeKyuii pabounii 1. CM. Tabnuiy 5-7
10 uuki1 (CoBmecTHas .
HacTpoiika 8 DOVY 1) ULt HOpOOHO# MHpOpMaLUH.
Ha wacrotHbiii mpeoGa3oBaTens MOJaHO MUTAHUE,
11 I'oToB k pabore OTCYTCTBYeT oIInOKa 1 nmpeobdpa3oBarelib FOTOB K padore,
Bbeixo1 «BKJIFOUEH».
Ecnu MHOrOdyHKIMOHAIbHAS BXOAHAS KIEMMa,
onpeneneHHas kak Ne 38 akTuBHa, mpeoOpa3oBaTeb
12 Bpewms nocturio HauyMHAeT oTcueT BpeMeHH. Koraa BpeMs npeBsIaeT
3aJJaHHOTO 3HAYEHHS 3HAUEHUE, NIPEBAPUTENBHO 3aJJaHHOE AT IapamMeTpa
F7.14, naercs curnan Ha BkiarodeHue. Eciu BXoaHas
KJIeMMa JICAKTHBHPYETCsl, 3HAYCHUE BPEMEHH OOHYJIsIeTCs.
13 CueTynK JOCTUT Ecnn 3HaYeHne cyeTynKa JOCTHIIIO 3HAYEHHS, 3aJaHHOTO
3aJJaHHOTO 3HAYCHUS B F7.13, Berxon « BKIIFOUEH».
14 Pe3eps Pezeps
15 MoMeHT nocTHur Ecnm xpyTsmuii MOMEHT JIBUTaTelsl PEBBIIIAeT
3a/IaHHOTO 3HAYEHUS 3HaueHue (3aganHoe B P7.12), Bexox « BKIIFOYEH».
16 Brixon ommokn Ecnn npeo6pazoBarens BCTaeT B OIUOKY, BEIXO
npeoOpa3oBares «BKJIIOYEH».
17 [lonnxennoe Ecnu Ha npeoOpaszoBaTesb NOJaHO MOHWKEHHOE
HanpsHKEHHe HanpsbkeHue, Bbixo « BKIIIOUEHy.
[Ipenynpexnenue o Ecnu BbIXOIHOM TOK BbIIIE 3HAYEHHUS, OTIPENEIEHHOTO B
18 neperpyske FC.02 (TIpenaBapuiinblii ypoBeHb 0OHApYKEHHS
npeoOpaszoBares ype3MepHoi Harpy3kn), Beixoq « BKIIFOUEH».
DUKCUpOBaHHAS
JUTHA JIOCTUIIIA
Ecnu ¢axkruyeckas 1IMHA MPEBbILIACT MPEIBAPUTEIBHO
19 3aJaHHOTO 3HAYCHHUS,
3aJaHHYI0 AIHHY, Beixox «BKIIFOUEH».
CHUTHAJIBI BBICOKOTO
YPOBHSI
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3Hauenne DyHKIUSA Onucanue

20 I[N -perynstop B Ecnu ITU/I-perynsTop HaxoauTcs B COCTOSIHUM CHa,
COCTOSIHMM CHa Bbixoa «BKJIFOUEH».

21 AIlI>AI2 Ecmu 3nauenne Al1>AI2, Beixon « BKIIFOUEHy.

22 AlI<F7.16 Ecnu 3nauenne AI1<F7.16, Beixon « BKIIFOUEH».

23 AII>F7.16 Ecnu 3nauenne AI1>F7.16, Beixon « BKIIFOUEH».

24 F7.16<All1<F7.17 Ecmu 3nauenne F7.16<AI1<F7.17, Bexox « BKIIFOYEH».
YacroTa gocturia .

)5 HIDKHETO TIpEAETHHOTO Ecnu 3Hauenne pabodell 4aCTOTHI JOCTUTA€T HUYKHETO

npeznena, Berxox « BKIIFOUEH».

3HAYCHUS
Cursan ynpasJieHus
BCIIOMOTaTeIbHBIM Cursan ynpasJieHUs] BCHOMOTATeIbHBIM HACOCOM ISt

26 HACOCOM MOCTOSIHHOM TI0JJa4X BOJIBbI ITOJT AaBJICHUEM, IS
MHOTOHACOCHOH MOJTyYeHUs TOAPOOHBIX HHCTpYKIMK cM. F7.28 n F7.29.
CUCTEMBI

Taoauna 6-7 Paooune rtansl IIJIK

Y2 Y1 DO Pabouwii srarn
BBIKJI BBIKIJI BKIJI Tl
BBIKJI BKJI BBIKJI T2
BBIKJI BKIJI BKIJI T3

BKIJI BBIKIJI BBIKIJI T4
BKIJI BBIKIJI BKJI T5
BKIJI BKIJI BBIKJI T6
BKIJI BKJI BKIJI T7

F7.05 [lInpuna
JIOCTHIKCHUS
3HAYCHUSI

9aCTOThI

obHapyxenus | Jluanaszon: 0,00~10,00 'y [2,50 ')

3aJaHHOTO

Ecmu BbIXOAHas 4acTora npeo6pa3OBaTeJm HaxXoAUTCs B IpeAciiaX MNPUHBI O6Hapy)KeHI/I$I 4acCTOThI,

BBIpA0ATHIBACTCSI UMITYJIBCHBII CUTHAN, KaK IOKa3aHO Ha puc. 6-20.

BLIXOI[HEU{ qacToTa

3a£[aHHaﬂ yacTtora Y

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [Iupuna oGHApyKEeHUS

Curnai oOHapyKeHHs 1al

4

A 4

Bpems

Puc.6-20 Cxema oOHapyxenus FAR

1 (ypoBens FDT1)

F7.06 3nauenne oOHAPYKEHUST YaCTOTHI

Juamnazon: 0,00~300,0 Ty [5,00 ')

F7.07 I'nctepesnc 1t 0OHAPYKESHHS
gacToThl | (3amepxka FDT1)

Juanazon: 0,00~10,0 Ty [1,00 T

F7.08 3nauenne oOHApyKEHHAS YaCTOTHI

Juamnazon: 0,00~300,0 Ty [25,00 ')
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2 (yposenb FDT2)

F7.09 l'uctepesuc mis 0oOHApYKEHUS Jnanaszon: 0,00~10,0 T’y [1,00 I'p )
yacTotsl 1 (3azepxka FDT2)

Hacrpotika 3HaueHnii 0OHaApYKEHHS JOCTIKEHUS 9aCTOTOW 3aIaHHOTO 3HAYCHHS 2 ¥ 3HAYSHUS 3aJCPKKU

cOpoca aeicTBrus H300paXkeHbI Ha puc. 6-21 HIbke.

4 BrixonHas yactora

VYposens FDT  ¢| ¢ T'uctepesuc

(T X:\” 5 quis FDT

\4

Bpems ¥

Curnan
JIOCTUKEHHS 1al
yposust FDT

Bpemsa  ng

Puc. 6-21 Yposens FDT u cxema 3amepixku
F7.10 OGnapyxenune uacToThl Ha cTagud | Jpamason: 0,00~320,0 I'm [50,00 ']
MOBBIIICHUS]

F7.11 OGHapyxeHHe 4YacTOThl Ha craaud | Jlmamazon: 0,00~320,0 I'm [0,00 ')
MOHMKEHHS

JIBa maHHBIX TapameTpa ONpeAeIIIOT 3HAUYSHHE 3aIyCKa Iporecca 0OHapyKeHH YaCTOTHI Ha CTaANN

YBCIMYCHUA U YMCHBIICHUA COOTBETCTBCHHO.

F7.12 O6napyxenue  3amaHHOro | Jluamason: 0,0~200,0% [100,0%]
KPYTSIIEro MOMEHTA
F7.13 IlpensaputensHo 3amanHoe | Jlmamaszon: 0~9999 [0]
3HAYCHUE CUCTYHMKA
F7.14 IlpensaputensHo 3amanHoe | Jlmamason: 0,0~6553,0 ¢ [0,0c]
3HAYCHUE BPEMEHHU
F7.15 Pe3eps Peseps

BrrmeykazanHble mapaMeTphl ONMpeAessIIoT 3HaYeHIE 3alycKa Iporecca 00Hapy KeHIUSI TOCTHKEHUS KPY TAIINM

MOMCHTOM 3aJIaHHOTO 3HAYCHHUA U JOCTHKCHUA 3aTaHHOTO 3HAYCHNA BPCMCHU.

F7.16 Ilopor cpaBuenus 1 ¢ All Juanaszon: 0,00~10,00 [0,00 B]
F7.17 Iopor cpaBHenus 2 ¢ All Juanaszon: 0,00~10,00 [0,00 B]

F7.18 Ommbka ructepesuca cpaBHeHus | Jluamaszon: 0,00~30,00 [0,20 B]
C aHAJIOTOBBEIMH BXOJAMU

JlanHbIe TapaMeTphl OMPEICIIAIOT 3HAYCHUE CPABHEHHS ¢ aHAIOTOBBIMH BXoAaMmu. CM. TabnuIry 6-6 (3HaueHue

22-24) nns nmony4eHus moapoOHOH HHPOPMAITUH.
F7.19 Bribop Beixoma AO1 Juanazon: 0~14 [1]
F7.21 Bei6op Beixona DO Juanazon: 0~14 [0]

CraniapTHBIY aHAJIOTOBBIN BRIXOIHON cHrHAN uMeeT 3HaueHue m1ubo AO1 0~10 B, mu6o 0/4~20 MA, kotopoe
MOXKHO BBIOpATh C IIOMOIIBIO NIEPEMBIUKH Ha MmynbTe yrpasienus. st AO2 MoxxHO BbIOpaTh Tosbko 0~10 B.
Juana3on BeixonHsix curaanoB DO onpenensiercs napamerpamu F7.26 u F7.27. TlogpoOHas uadopMarus mno

BBIOOPY BBIXOJHBIX ITpEACTaBieHa B TabnuIe 6-8:
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Tadauna 6-8 Bei6op Ki1eMM aHAJIOTOBBIX BHIXOJHBIX CHTHAJIOB

3HaveHue DyHKIUSA Onncanne
0 NULL DyHKIMS HE HCTIOIb3YeTCs
1 PaGouas yacrora O~MaKkcHManbHast 4acToTa
2 3amaHHas yacToTa O~MakcHMaJibHas 4acToTa
. 0~2* HOMHMHAJIILHBIN TOK
3 BrixogHoii Tok
npeoOpas3oBarens
4 Brixognoe 0~MaKkcuMallbHOE
HaIpsHKCHUE HanpsKCHUE
3amaHHOE 3HAYCHUE
5 0~10B
T/
6 O6parnas csizb [TN]] 0~10B
7 CurnaJ KaaruOpoBKH 5B
3 BrrxonHoi# kpy TSy 0~2*HOMHUHATHHBIN
MOMEHT KPYTSIIUA MOMEHT JIBUTATEIIs
0~2*HOMHMHAJIbHAS
9 BrIxonHass MOIIHOCTH
MOIITHOCTh IpeoOpazoBares
Hanpspkenne 3BeHa
10 P 0~1000 B
MMOCTOSIHHOTO TOKAa
11 All 0~10B
12 A2 0~10B
13 WMITyTbCHBIN BXOJT 0,1~50,0 xI'ig
. CM. IpHIIO’KEHHE
Hacrpoiixa p ’
OTHOCSIIEECS K
14 KOMMYHUKAITHOHHOTO
. KOMMYHUKAI[HOHHOMY
nHTepdetica N
nHTEpdeicy

F7.22 Bri6op nuamna3oHa 3HaYCHUN
Beixoma AO1

Juanazon: 0~1 [0]

0:0~10B/0~20 MA
1: 2~10 B/ 4~20 MA

EdTIpumeuanue: [is Beixona AO2 MOXKHO BBIOPATE TOJBKO HAMPSKEHHE.

| F7.24 Yeunenne AO1

| Iuanason: 1~200% [100%] |

Ecmu BbIXOJ npeo6pa30BaTen51 BbIIACT OIIMOOYHOE 3HA4YCHUEC; MOXKXHO OTPETYJINPOBATH BbIXOJAHOC YCWICHUC IJIA

KaJ'II/I6pOBKI/I HU3MEPUTCIIBHOTO npn6opa 1 UBMCHCHUSA Arara3oHa U3MCPCHUA.

MMITYIIECHOTO BBIXOAHOTO curHaia DO

F7.26 MaxkcumansHas 9acToTa

Jmanazon: MuHIMaIbHAS BEIXOTHAS
uMITyascHas gactora DO ~50,00 kI
[10,00 k']

F7.27 MunumainpHas 9acToTa
HMITYJIbCHOTO BBIXOJHOTO curaaisa DO

Jwnanazon: 0,00 ~MakcuManbHast
BBIXO/IHAS UMITYJIbCHAs yacTtoTa DO
00,00 k']

BBIHICyKaBaHHLIC mapaMETpPhI ONPEACTIAIOT JUAITa30H YaCTOTHI UMITYJIbCHOT'O BBIXOMIHOT'O CHUTHAJIA.

F7.28 Bpems 3aaepaxKu 3amycka
BCIIOMOT'aTeJIbHOIO HAcOca

Juanazon: 0~9999 [0c]

F7.29 Bpems 3anepKi 0CTAaHOBKH
BCIIOMOT'aTeIbHOTO HAcOca

Juanazon: 0~9999 [0c]
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BrrmeykazanHble TapaMeTpsl ONPENeTIOT BpeMs 3aJepiKKH 3aIlyCKa W OCTAaHOBKHM BCIIOMOTATENIFHOTO HACOCA.

st mompoGHOM HH(pOPMAITUH CM. PUCYHOK. 6-22.

BI)IXOE[HB.)I qacToTa

F0.12 f-------- ——
F7.11 |4 fror o
i | Bpewms
! 3 i ;.u:?
S [ZAm-| »
Bpewmst 3aCPKKI BpeMmst 3amepKKH  OCTaHOBKH
sanycka Hacoca (F7.28) 1) Hacoca (F7.29)
Curnan ympasieHus 1p
BCIIOMOTATENIbHBIM 1
HACOCOM —
Bpems me

Puc. 6-22 Curnan ynpapieHHs] BCIOMOTaTeIbHBIM HACOCOM JTS ITOCTOSTHHOM ITO/Ia9X BOJIBI TTOJT TaBJICHUEM

F7.30 MakcumarbHblii Berxox DO | Jnanason: 0~1 [0]

0: 50,00 k', MakcumainbHoe 3HaueHue Beixona 50 xI'm.

1: 500,0T'u, MakcumanbHoe 3Hadenue Boixogaa 500 I'n

F7.31 Bribop curnana FDT/RUN B JHuanaszon: 0~1 [0]
TOTYKOBOM PEXKHME

0: BxirroyaeT CUrHAII B TOJTYKOBOM PEKUME
1: He BKIIIOYaET CUTHAII B TOJTYKOBOM PEIKUME

F7.32 Bri6op nocTuxenus pabodaum Junamazon: 0~65530 mua [0]
BPEMEHEM 3aIaHHOTO 3HAYCHHS

Korzna npeobpasoBarens HadynHaeT padoTy, 3amyckaercsi cueTuuk. Korna cyerdnk focTuraet 3Ha4eHus,
3ajaHHoro Ju1s napamerpa F7.32, npeobpa3oBarenb ocTaHaBIMBaeT pabOTy, HO BHYTPEHHHUH CYETYHUK OCTAETCS.

BCpXHI/Iﬁ Kpaﬁ CHTI'HaJja BEIIIOJIHIEMOM KOMaH/bI IIPOBOAUT 06HyJ'I€HI/I€ CUCTYHMKA.

F7.33 Bei6op ocranoBku nocrmxenns | Juamazon: 0~1 [0]
pabodnM BpeMeHEM 3a1aHHOTO
3HAYEHHS

0: Het ocTanoBku 1: OcranoBka
Eciu 3HaueHne BHyTpeHHero cueTunka >F7.32, naHHbIM apaMeTpoOM MOXKHO BBIOPATh, OCTAHOBUTB JIH CUCTUHUK
WJIN HET.

EdTIpumeuanue: Ecnu F7.32=0, nannas QyHKIUs HEAKTUBHA.

6.9 IMapamerps! IIU/I-perynuposanus (F8)

F8.00 Beibop wncrounmka ycTaHOBKH | Juamazon: 0~4 [0]
pesmmuuHbl s [TA]J]

JlanHbIil mapaMeTp ompenesseT 3aaHue ycTaBku Bo BpeMs npouecca [T /[-perynupoBanust.

0: Mu¢posas ycraska [TN]], onpenensiercs napamerpom F8.02.

1: Knemma All
YcraBka 3a1aeTcsi 3HAaU€HHUEM aHAJIOTOBOTO curHana HanpsbkenueM 0~10 B .

2: Knemma Al2
VYcraBka 3aaeTcsl 3HaUEHUEM aHAJIOroBoro curiana no HampspkenueM 0 ~ 10 B win tokom 0 ~ 20 MA, uTo
MOYKHO BBIOPATh C MOMOIIBIO0 YCTAHOBKH JBYXITO3UIIMOHHOTO BBIKITFOYATEIIS.

3: YcraBka 3aaeTcs 10 UMITYJIbCHOMY BXOILY

4: YcraBka 3ajaeTcs 110 KOMMYHHKAIIMOHHOMY HHTep(eiCy MOCIe0BaTeIbHOM epeaayn JaHHBIX

BxonHoe 3HaueHue 100KHO ObITH paBHo 0~100,00% (0~10000). 100,00% cootBeTcTBYET MOTHOM mikane [T/]-

perynsaropa.
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Ipumeuanue:
Ornomenue Mmexxay All, AI2 , *MITyIbCHOM 4acTOTOM W (haKTHIECKON (U3NIECKOM BETUIMHON MOXXHO YBUIETh
B F6.10 ~ F6.26. [Tonusnii auana3zon (100,0%) daxrudeckoii (pu3ndeckoi BEIMIHHBI COOTBETCTBYET ITOTHOMY

nuanaszony [IU/I-perynsaropa

F8.01 Bribop wucrounmka o6parHol | Jmamazon: 0~7 [1]
cBsizu juist [T /]

JlaHHBIIA TapaMeTp oNpenesseT KaHaI JIs CUTHaja oOpaTtHo# cBsi3u st [T ]].
0: Kimemma AIl
Curaan moctymnaeT Ha aHaJIOTOBBIN Bxoa Hanpspkenus 0~10 B.

1: Knemma AI2

CurHani mocTymnaeT Ha aHaJIOTOBBIN BXoa 1o HampspkeHuio 0 ~ 10 B mmu Toky 0 ~ 20 MA, 94TO MOXHO

BBIOPATh C IOMOIIHIO HACTPONKH JBYXIIO3UIIIOHHOTO BBIKITFOYATEIIS.

2: CurHan nocTymnaer Ha UMITYJIbCHBIA BXOJ

3: CurHai moctymaer 1mo KOMMYHHKAIIHOHHOMY HHTEPQEHCy MMOCIeI0BaTeIFHON TIepeiauyl TaHHbIX.
BxomHoe 3Hauenne 10mKHO OBITH paBHO 0~100,00% (0~10000). 100,00% cooTBETCTBYET MOTHOH IIKaIe
TN I-perynsaropa.

4: Al1-AI2
Al1-AI2 xax obpatnas cBs3b st [IU]] perymsaropa. Ecnu pesynsrar oTpumaTenbHbIiH, 3HaYeHUH 00paTHON

CBSI3U- OTPHUIIATEFHOE

5: AT1+AI2
All+ AI2 xak obparnas cBsi3b st [TU]] perynsitopa. Ecim pesynbrar 6omnbine GakTuaeckoi Gu3nieckoi
BemmauHE (100%), 3HaUeHue BeMYuHBI 00paTHOM cBsa3u 1y [TV ] — 3o nomueni auanazon 100%.

6: MAX (AIl, AI2)
HawubGonsmree snauenne mexay All u AI2 B kauectBe oOparHoit cBs3u mis [TA/].

7: MIN (All, AI2)
Hanmensiee 3HaueHne Mmexxay All u AI2 B kauectBe oOpaTHO# cBsi3u st [TH 1.

F8.02 3mauenue muppoBoil ycraBkau | Jlmamazon: 0,0~999,9 [50,0]
I[N I-perynsatopa
Ecnm B kauectBe 3amanus ycraBku [1W][-perynstopa Beioupaercs mmudposoe 3Hauenne (F8.00 = 0), nannbrit

nmapaMmeTp onpenessieT 3aaanre mudpoBoro 3HadeHus ycrasku ITU]I-perynsaropa.

F8.03 J[lmamason w3mepenuii metan | Jlmamaszon: 1,0~999,9 [100,0]
00paTHOl CBS3M aHAJIOTOBOTO CHUTHANA

DTO0 Muama3oH 3HAYCHHH IS 3a1aHUs YCTaBKU U 00patHo# cBsizu [TIW[-perynsaTopa, OH TOJDKEH COBIAIATh C

(haxTHuecknM nuana3oHoM mMmepernii. Pusndeckas BemmunHa (100% ) All, AI2 n nmoynecHOTO BXO/A

COOTBETCTBYET auanaizony aHajorosoro [ ]I-perynsitopa.

F8.04  PaGoumit pexmm  IINJ- | Juamazon: 0~1 [0]
peryasropa

0: PexxuM oTpuIIaTeTbHOM 0OpaTHOM CBA3U
Ecnu BennunHa 0OpaTHOM CBS3U YBEIMUYUBACTCS, TO BBIXOHASI 4ACTOTA OYAET YMEHbBIIATHCS [0 Mepe
NpUONMIKEHHS K 33JaHHOMY 3HAYCHHIO PEryJIMPYyeMOro rnapamerpa, HalpuMep, JaBlIeHHe BOAbl B HACOCHOH
CTaHIIHH.

1: PexxuM TIONIOKHUTELHOM 00paTHON CBA3H

Ecnmm Bennunna O6paTHOI‘/'I CBA3H YBCIIMYMUBACTCA, BBIXOAHAA YaCTOTA TaK XK€ YBCIIMYMBACTCA 1O MOMCHTA
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JIOCTIKEHUS 3aIJaHHOTO 3HAYECHHUS PETYANPYEMOTo IMapaMeTpa, Harpumep, GU3ndeckoe 3HaueHUe MoAaqn

BOJIBI (pacxomn).

F8.05 Koagdunuent | Juamazon: 0,1~9,9 [1,0]
nponopuuroHansHoro ycunenust [TA]] 1
(KP1)

F8.06 Bpewms uurerpuposanus [IMJ1 1 | Juanason: 0,00~100,0 ¢ [3,00c]
F8.07 Bpema muddepennuposanus | uamazon: 0,00~1,00 [0,00 c]

nna 1

F8.08 Kosdduuuent | Nuanazon: 0,1~9,9 [1,0]
nponopuroHanbHoro ycunenus [TAJ1 2

(KP2)

F8.09 Bpewms unrerpuposanust [INJ1 2 | Juamazon: 0,00~100,0 [10,00 c]

F8.10 Bpems mubdepenuuposanus | Jlnamazon: 0,00~1,00 [0,00 c]
M1 2

Koaddumment nponopuronansaoro yeminenns (KP) — 3To mapaMeTrp, KOTOPBIH ONpeNensaT 9yBCTBUTEILHOCTD

neicTBus P B oTBeT Ha oTkiIoHeHHE. Uem OobIiie ko3 GUITMeHT MpornopuroHanbHoro yeunenus KP, tem 6onee
YyBCTBUTEIBHO JEHCTBYET CHCTEMA M TEM OBICTpee pearupyet npeodpasonarenb. [Ipu 6onbimoM kodpdurmenre,
BO3MO)KHBI 3aTyXaloIIKe KolneOaHus, 9TO YBEIWIHBaeT BpeMs peryiaupoBanus. Ecnu 3Hagenne KP cimmkxom
OombIoe, cucTeMa IMeeT TSHACHINIO K HecTabmmbHOCTH. Ecin 3Hagenne KP ciummkom ManeHpkoe, cucTtemMa
JIEWCTBYET MEJIEHHO U PEarupyer ¢ 3a1ep>KKOi.

Bpems naTerpUpOBaHIS HCHONB3YeTCS AT OnpeAeNeHns dGpeKTa HHTETrpaIbHOTO AeicTBUA. YeM Oombime
BpeMsI HHTETPHUPOBAHUSA, TEM MEJICHHEE PEakIys U XYK€ CIIOCOOHOCTh YIPABIATh H3MEHEHNEM BHEIITHUX
BO30yX/IeHUI. UeM MeHbIIe BpeMs HHTETPHUPOBAHNUS, TeM CHIbHEe 3(p(heKT MHTErpUPOBAHUS M TEM MEHBIIIE
BO3MO)KHOCTH JJIS YOQJICHHS CTATUIECKOI OMMOKH 1 TOBBIIICHHUS TOYHOCTH YIIPABICHHUS, HO TEM BBIIIE OBICTPOTA
peaxmu. Tem He MEeHee, €CITH BpeMsI HHTETPUPOBAHHS CIHIIKOM MaJio, BO3MOKHBI KoJe0aHHs, 1 CTAaOUIHHOCTD
CHCTEMBI MOXET TIOHU3UTHCS.

Bpems muddepernmupoanus onpenensiet d3pdext nuddepeHmanpHOro aelcTBrs. bonbiee 3HaYSHIE
BpeMeHH TrdhepeHIpPOBaHIS CIIOCOOCTBYET CHIKCHUIO KOJIEOaHHH, Tak Kak P neficTByeT ObICTpee B cirydae
OTKJIOHCHHH M COKpAaIaeT BpeMs PETYIUPOBKU. TeM He MeHee, ecii BpeMs Au((HepeHIIUPOBAHNS CIUIIKOM BEJIHKO,
MOTYT BO3HHKHYTH KoseOanus . Eciu BpeMs quddepeHInpoBaHus CIIUITKOM Majo, 3QQeKT CHIKEHHS B cllydae
OTKJIOHCHHH OyIeT HU3KUM, a BpeMs PEryJIHpOBKH 0oJiee MPOIOKUTEIFHBIM. TOIBKO KOPPEKTHOE BpEMs

g epeHIIPOBAHIS MOKET COKPATUTh BPEMSI PETYIHPOBKH.

IIpumeuanue:
IIpeobpazosatens [HD nmeet aBa komruiekra nmapamerpoB [TUI-perynupoBanus, onpenensemsix F8.11. TTo

YMOJIYaHHIO UCTIOJIb3yeTCs iepBas rpyia napamerpos [IW[-perynupoBanus.

F8.11 [Ilepexitouenue mapameTpoB | Jlmamazon: 0~2 [0]
TIH]]

0: Het nepexrouenus. Vcmonp3oBaHue NEPBON TPYIITEI TApaMETPOB

1: [lepexiroueHre IpH TO1a4€ CUTHAJIOB HA BXOAHYIO KJIIEMMY, U IIEPEKITIOUSHIS MEXTy JBYMS TPyIIIIaMu
napametpoB [T1]] onpeneneHs MHOTO(GYHKIIMOHAIBHBIE KJIEMMBI.
2: ABTOMaTHYeCKOE TIEPEKITIOYEHIE B 3aBUCUMOCTH OT OTKJIOHEHUH. [y mosrydeHus moapoOHoH nHpOopMaIuu
cm. F8.12, F8.13.

F8.12 Ilepexmouenne mapamerpoB | Jumamazon: 0,0~999,9 [20,0]
TN . Otknonenue 1

F8.13 [Ilepexmouenne mapamerpoB | Jumamazon: 0,0~999,9 [80,0]
I[N . Otkionenue 12

Bo3mokHO niepexioueHre Mexay AByMs rpynmnamu napametpo [Nl B 3aBUCUMOCTH OT OTKIIOHEHUS
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MpeBapUTEIHLHO 3alaHHOTO0 3HaYeHHUs 0O0paTHo# cBs3u [T 1. CM. pucyHok 6-23 BHHU3Y.

A

2 rpynma napaMeTpoB
T I

prearsmeLer

1 rpynma napameTpoB )
nma

O

Otkionenue 1 OtkinoneHue 2 OTkiI0HCHHE
(F8.12) (F8.13)

Puc. 6-23 I[epexnrouenue mapametpon [T ]]

F8.14 IlocrosHHas BpeMeHHU 3aiepxkH | Juanazon: 0,00~100,0 ¢ [0,0 c]
18150

Hacrpoiika Bpemenu 3aaep>xku BbixonHo# yactotsl [ ][-perymnsatopa.

F8.15 [IpenensHoe 3HadeHue | Jluamason: 0,0~999,9 ¢ [0,2]
OTKJIOHCHUSA

Ecmu oTKIIOHEHNE 3HAYCHUS OOPATHOM CBSA3M OT NMPEIBAPUTEIHFHOTO 3aIaHHOTO 3HAYCHHUS HAXOAUTCA B IIpeaeax
oy cTUMBIX 3HadeHu, [T /]-perymnarop octanaBimBaeT padoty. KoppekTHas HacTpoiika JaHHOTO TapaMeTpa

CHOCO6CTByCT 6aJIchy MEXKAY TOYHOCTBIO U CTaOUIBHOCTBHIO BBIXOIHOI'O CHUTIHaJIa CUCTCMBI.

F8.16 IlonoxurensHoe mpenenbHoe | Juamaszon: 0,00~600,0 I'n [50,00 ')
3HaYeHHe BbixoaHOro curnana [MNAJ]
F8.17 Orpunarensueii  npepensHoe | Juamaszon: 0,00~600,0 I'm [0,00 ')
3HayeHue BbIxoaHoro curnana [MNAJ]

JIBa TaHHBIX MapaMeTpa UCTIOIB3YIOTCA JUISl OTpAaHWYEHUS Juana3oHa BeIxoaHbIX curaanos [11]J[-perymnstopa.
Ecnu [IN]] — perynupoBaHyie HACTPOCHO Ha 3aJIaHHYIO YaCTOTY, MOJI30BaTEh MOKET OTPETYIUPOBATH
oTpuIarensHoe npenenbHoe 3Hauenue s [IN]] -perynsitopa BpaiieHueM Haszal, HalpuMep, HacTPOMKa
F8.17=30,00 I'm st orpanmdaenust ooparnoro BpamieHus B npeaenax 30 I'm. Ecim ITUI-perynsatop u npyrue
KaHaJIBI 00BEIMHSAIOTCS 711 HACTPOMKH 3aJaHHOI YacTOTHI, OJIOKUTEIFHOE M OTPHUIIATEIIEHOE MPEIeTbHBIC
3HadeHust [T1]] MOXHO OTperympoBaTh B COOTBETCTBHH ¢ ()aKTHISCKUMHU HYXKIaMH MpuMeHeHus. Hanpumep, eciu
KaHaJaM¥ 33/IaHHOH 4acTOThI ABJstOTCS Bhixox [TM/]- perymsaropa u Bxog All, a Takke eciii cuctema Tpedyer,
gTo0BI [TN]I-perynsaTop mpoBOIUI TOHKYIO peTyaupoBKy £5 B Ha 6a3e All, nns o6oux mapamerpos F8.16 u F8.17

HeoOxoaumo 3aaarh 3uadenue 5,00 I

F8.18 TIIpemsapurensHo  3amanHas | Jlumamaszon: 0,00~320,0 I'm [0,00 ')
yactota [T1/]

F8.19 Bpemst BeiIepKKH Juanazon: 0,0~3600 ¢ [0,0c]
MPEABAPUTETBHO 33JaHHOM YaCTOTHI

18150

[Tpu 3anycke TN ]I-perynsTopa gacToTa MOBHIIIACTCS 0 TpenBapuTenbHo 3anannoit yactotsl [TN]] (F8.18) B
COOTBETCTBHUH C BpeMeHeM yckopeHus. [IpeodpazoBarens OyneT cTabUIbLHO padoTaTh MPH TAHHOW YacTOTE B
Te4YeHHe BpeMeHH, 3amanHoro B F8.19, a 3areM HauyHET MPOBOANTH XapaKTEePUCTHIECKYTO perymupoBky [TU]I, kak

MOKa3aHo Ha puc. 6-24.

I'maBa 6 Onucanue napamMeTpoB 87



PyxoBoncTso nosn3osareis. IlpeoGpasoBarens yacrorsl cepun THD

A

Brixonnas yactora

IIpenBaputensHO el
3ajanHas yacrota [TMJ]

?

v

Bpems
Bpewms BBIJICPKKH
NPE/IBAPUTENIBHO 3aIaHHOM
Y4acTOThl

Puc. 6-24 [IpenBaputensHO 3alaHHAs 9aCTOTa U BPeMs BBIICPKKH MPEIBAPUTEILHO 3a1aHHoM yacToThl [T ]
Ipumeuanue:

Ecmu QyHKIWS TpegBapuTeNhHO 3aJaHHON 9acTOTHI HE HyXHa, 3aaaiiTe 0 111 JaHHOTO TTapameTpa.

| F8.20 AktuBanus pexunmMa cHa | Juanazon: 0~1 [0]

0: JleakTBHpOBaHO

1: AKTUBUPOBAHO

F8.21 3anmepxka pexxnma cHa Juanazon: 0~999 ¢ [120 ¢]
F8.22 INopor pexuma cHa Huanazon: 0,00~600,0 I'n [20,00 I'nl
F8.23 [opor npoOyxaeHus Huanazon: 0,0~100,0% [80%1]

Ecmu BRIXOIHASA 9acTOTa OIMyCKAeTCs HIDKE 3HAYCHHUS TIOPOTa CHA U ICPKUTCS HIDKE TaHHOTO TIOPOTa B TEICHUE
BpEMEHHM 3a/IepkKu, onpenaeneHaoM B F8.21, TTNU]JI-peryasTop BXOAUT B PEXKUM CHA, YTO 03HAYAET, UTO BBHIXOTHAS
yactora noxonura k 3HadeHnro 0 I'm. I[IpeoOpasoBarens BEIXOANUT U3 COCTOSIHAS CHA, €CITN 3HAYCHNE 0OpATHOM CBA3N

TTN]] omyckaeTcs HIDKe, 4eM 3HadeHue nopora npooyxaenus (F8.23).

F8.24 Bennuuna oOHapyKeHUS TIOTEPU JMuanazon: 0~100,0% [0,0%]
oOparHo#i cesizu [T ]]

F8.25 Bpemst oOHapyXeHHsT IOTEPU HMuanazon: 0,0~50,0 ¢ [2,0 c]
obparHoii cBsi3u T11]]
F8.26 MunnmaibHast yactora Jlnanazon: 0,00~50,00 'y 10,00 ')

onpeaeneHus: ooparHoi cBszu [11]]

Ecnu pabouast wactora Bbie F8.26, a curnan odparHoii cBsizu Hmke F8.24 B Teuenne nepuona spemenu F8.25,

npeoOpa3oBarelib BHIXOIUT B OLIMOKY 110 AaTYMKY 00OpaTHOH CBsi3M (Ha 3kpaHe omnodka «PIDEy).

F8.27 JleiicTBHs IpH 0OpHIBE AATIHKA Juanason: 0~3 [0]
00paTHOH CBsI3U

0: Her peaxkiiu, npeoOpa3zoBareib IpoaokaeT paborarh

1: MUnnukanust om6ku (PIDE) oOpeiBa 0OpaTHOI CBS3H, TpeoOpa3oBaTesb OcTaHaBIuBaeTcs. st IOBTOPHOTO
3arycka omuoOKy HeoOXOIUMO COPOCHTB.

2: Mnnukanust o6k (PIDE) oOpeiBa 0OpaTHOi cBs3M, paboTa Ha YyacToTe, KOTOpas Obljla B MOMEHT 00phIBa.

3: Nuguxanus oumbku (PIDE) o6psiBa oOparHo#i cBsi3n, paboTa Ha npeaycraHoBieHHoi yactore (F8.28)

Ora ¢yskuus padoraet Toabko npu F8.247%0
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6.10 I'pynna napaMeTpoB 1Jisl NPUKJIATHOr0 HcnoJib3oBaHus (F9)
B pexunve TIJIK ITY pabotaer mo 3apaHee YCTaHOBJIEHHOW mporpamme. [Iporpamma mpencTaBiseT coOou
MOCTIEIOBATEIFHOCTE KaJPOB, B KOTOPHIX TIOJIB30BATENb YKa3bIBAET CKOPOCTH, BPEMS €€ TIOLACP KaH!s 1 HAIpaBIICHIE

BpameHns. Kagp Bkirogaet B ce0st 3Tam BEIXOAA Ha 3aJaHHYIO CKOPOCTH U 3Tall pa0OTH Ha YCTAaHOBIEHHON CKOPOCTH.

F9.00 IIpenycranosnennas ckopocTs 1 Jlmanason: 0,00~wmaxkc. gactora [5,00 I'n]

F9.01 [IpexycranoBieHHast CKOPOCTH 2 Jluanaszon: 0,00~maxkc. yactora [10,00 I'g]
F9.02 [IpexycranoBineHHast CKOPOCTH 3 Jluanaszon: 0,00~maxkc. yactora [ 15,00 I'g]
F9.03 [IpexycranoBieHHast CKOPOCTH 4 JluanaszoH: 0,00~maxkc. yactora [20,00 I'g]
F9.04 TIpenycranoBineHHas CKOPOCTh 5 Juanazon: 0,00~maxkc. yacrora [30,00 ')
F9.05 IIpenycraHoBneHHast CKOPOCTH 6 Juanason: 0,00~maxkc. yacrora [40,00 I'ul
F9.06 IIpenycraHnoBneHHast CKOPOCTH 7 Juanason: 0,00~maxkc. yacrora [50,00 I'u]

[Ipr MHOTOCTYIICHYATOM PEryIUPOBAHAN YaCTOTY BPAIICHUS MOXHO BHIOpATh BHEITHUMH KiieMMaMu. [Ipu

pabote IIJIK "acTora peryaupoBaHUU CKOPOCTH OMPEACTAETCS TEKYITUM 3TaroM padboTsl. CM. puc. 6-23.

F9.07 Pexum pa6orsl ITJIK | JMuanazon: 0~2 [2]

0: OcraHOBKa IOCJIE OJHOTO IUKaa 1

[IpeoOpazoBarens aBTOMaTHYECKH OCTaHABIMBAETCS MOCie NpoxoxaeHus onHoro nukia [TJIK u 3amyckaercs
BHOBB IIpU o4depeaHoM nonyueHun komanasl [TYCK.

1: Vnepxanue GpuUHAILHOTO 3HAYEHUSI YACTOTHI MOCIIE MPOXMKACHHUS OJHOTO IMKJIIA
[IpeobpazoBarens yaepkxuBaeT pabovyro YacTOTy W HallpaBJICHUE BPALICHUs MTOCIIEHETO [1ara mocie
3aBEPILEHUs OJHOTO LUKIIA.

2: HenpepsiBHast pabora
[IpeobpazoBarens aBTOMaTHYECKH HAYMHACT BBINOJIHEHKE clieytoniero nukia padors! [1JIK nocie

3aBepILEHUs IpeabIayIero 1o noaydenus komanast CTOIL

F9.08 Pexum moBropHoro 3amycka [TJIK | Juanaszon: 0~1 [0]

0: TToBTOpHBLII 3amMyCK C IEPBOIO JTana
Ecnu npeoOpa3oBaresib BBIIOIHIET OCTaHOBKY BO BpeMsi padots! [1JIK BenencTBre NoOTydeHUs] KOMaHIbl
CTOII nnu ommOKH WITK 110 IPUYMHE OTKJIIOUCHHUS IIUTaHUS, 110CIIe BKIIIOYEHHS IOBTOPHOTO 3aIlyCKa OH
HavyMHaeT paboTarh ¢ IEepBOTO Tara.

1: ITIponomxeHue paboThl C NPEPBAHHOTO dTarna
Ecnu npeoOpa3oBaresib BBIIOIHIET OCTaHOBKY BO BpeMs padots! [1JIK BenencTBre NOTydeHUs] KOMaHIbl
CTOII nnu ommbOKH, OH 3alIOMHHAET OTpabOTaHHOE BpeMsl TEKy1Llero sTamna. Ilocie moBTopHOro 3arycka oH
ABTOMaTHYECKH HaYMHAET paboTy C TOro 3Tamna, B KOTOpOM pabora Oblia IpepBaHa, JopadaThBaeT

OoCTaBIICCCs BpEeMs JaHHOIO 3Tarla ¢ YacTOTOM JAaHHOTI'O OTaIlia.

F9.09 Bribop coxpanenusi coctosHUS | Jluamazon: 0~1 [0]
TJIK npu OTKIIFOYEHU N TUTAHUS

Ecmm nnst mapamerpa F9.09 3anano 3nauenue 1, paboune napamerpst I[TJIK, takue kak aran padotsr [TJIK u
patouee Bpems I1JIK, OynyT coxpaHEeHBI B ciIy4ae OTKIIOYESHUS MTUTAHUSL.

0: He coxpansts 1: coxpansaTh

F9.10 Epmumuusr w3Mmepenuss Bpemend | Jlmamazon: 0~1 [0]
pabotsr IIJIK mpm MHOTOCTyNEeHYATOM
PEryIMpPOBAHUHI YACTOTHI BPAIEHUS

Omnpenenenne eauHUL U3Mepenus padouero Bpemenu [TJIK.

0: CexyHabt 1: MunyTHI
F9.11 Bpewms padotsr IIJIK (T1) Jmanazon: 0,1~3600 [20,0]
F9.12 Bpewms paboter I1JIK (T2) Jmanason: 0,0~3600 [20,0]
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F9.13 Bpewmst padotsr TIJIK (T3) Juanazon: 0,0~3600 [20,0]
F9.14 Bpewms paboter I1JIK (T4) Juanazon: 0,0~3600 [20,0]
F9.15 Bpewms paboter IIJIK (TS) Juanazon: 0,0~3600 [20,0]
F9.16 Bpewms paboter I1JIK (T6) Juanazon: 0,0~3600 [20,0]
F9.17 Bpewmst padotsr TIJIK (T7) JHuanason: 0,0~3600 [20.0]

Kondurypanus padodero Bpemenn kaxaoro 3tana padotsl [1IJIK. Ecim pabouee Bpems kanpa = 0,

mpeoOpaszoBaTellb MPOMYCTUT AAHHBIN KaJIp U MEepeiIeT K cieayIonemMy, Kak TToKa3aHo Ha puc. 6-25.

F9.18 3aganme HanpaBneHus BpameHus U | Jluamaszon: 1F/r~4F/r [1F]
Bpemsi yckoperusi/topmoxenus T1 TIJIK
F9.19 3aganne HanpaBneHus BpameHus U | Jluamaszon: 1F/r~4F/r [1F]
BpeMst yckopeHust/Topmokerust ma T2 TIJIK
F9.20 3aganne HampaBneHust BpameHus W | Jimanason: 1F/r~4F/r [1F]
BpeMmsi yckoperusi/Topmoxkenns T3 TIJIK
F9.21 3amanme Hanpasnenus BpameHus W | Jlmamazon: 1F/r~4F/r [1F]
BpeMsi yckopeHust/Topmoxerust a T4 TTJIK
F9.22 3amganne HanpaBneHus Bpamenus W | Jlmamazon: 1F/r~4F/r [1F]
BpeMsi yckoperusi/Topmoxkenns: TS5 TIJIK
F9.23 3amganne HanpaBneHus Bpamenus W | Jlmamaszon: 1F/r~4F/r [1F]
Bpemst pasrona/ocranosa T6 ITJIK
F9.24 3aganne HanpasneHus BpameHus W | Jlmamazon: 1F/r~4F/r [1F]
Bpemsi pasrona/ocranosa T7 ITJIK

IMapamerpsr F9.18~F9.24 ucnone3yroTcst Aisi KOHGUTYpalyy HalpaBIeHUs U BPEMEHH YCKOPEHHs/ TOPMOXKCHUS

Kaxoro padbouero 3tama [1JIK. Bcero MoxxHO BeIOpaTh U3 8 BUA0B KoMOuHatwmid. J{jist moapoOHON nHopMaImu cM.

Tabmuiy. 6-9.
Tabnuna 6-9 Hacrpoiika padots! nporpammsr ITJIK
KomoOuHanus LEpeurl Hanpagiienue
YCKOPEHHsI/TOPMOKeHH I
1F Bpewms F: Bnepen
Ir YCKOPEHUs/TOpMOKEeHHUS 1 r: Hasan
2F Bpewms F: Bnepen
2r YCKOPEHUS/TOPMOKESHHUS2 r: Hazan
3F Bpewms F: Bnepen
3r YCKOPEHUS/TOPMOKEHHUA3 r: Hazan
4F Bpewms F: Bnepen
4r YCKOPEHUsI/TOpMOKeHHs4 r: Hazan
fa
T T: Ts Ta Ts Ta Tr
RU'NH
Puc. 6-25 Pa6ora npoctoro ITJIK
ETIpumeyanne :

Ha puc. 6-25 3nauenus f1~f7, al~a7, d1~d7 u T1~T7 coOTBETCTBYIOT YaCTOTE KaJpa, BPEMEHH YCKOPCHHSI,

BPEMEHHU TOPMOXKEHUS X BPEMEHH pabOThl COOTBETCTBEHHO.
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F9.25 Texymmii kanp Juanazon: 1~7 [0]
F9.26 Bpewms Texymiero kaapa Juamnazon: 0,0~3600 [0]

F9.25 Onpenensier texymuit kaap [TJIK.

F9.26 Onpenensier Bpems pabots! Tekymero kaapa ITJIK.
F9.27 MHorocrynenyaroe | Jluanazon: 0,00~makc. uacrora [50,00 I'i;]
peryIMpoBaHHe YaCTOTHI
BpanieHus 8
F9.28 MmHorocrynenyaroe | Jiuanazon: 0,00~maxc. uacrora [50,00 I'i;]
peryIMpoBaHHe YaCTOTHI
BpaueHus 9
F9.29 Mmuorocrynenuaroe | Jiuanazon: 0,00~maxc. uacrora [50,00 I'i;]
perynpoBaHue 4aCTOTBI
BpameHus 10
F9.30 Mauorocrynenuaroe | Jluanason: 0,00~maxc. gactora [50,00 I'ul
perynupoBaHue 4aCTOTBI
Bpauienus 11
F9.31 Mauorocrynenuaroe | Jluanason: 0,00~maxc. gactora [50,00 'l
perynupoBaHue 4aCTOTBI
BpanieHust 12
F9.32 MHoroctynendaroe | Jluanason: 0,00~maxc. yactora [50,00 I')
peryiIMpoBaHHe HaCTOTHI
Bpanienus 13
F9.33 Mmuorocrynenuaroe | Jluanazon: 0,00~maxc. yacrora [50,00 I'i;]
peryIMpoBaHHe YaCTOTHI
BpanieHus 14
F9.34 Mmuorocrynenyaroe | Jluanazon: 0,00~makc. uacrora [50,00 I'i;]
perynupoBaHue 4aCTOTBI
BpameHus 15

JlaHHBIE TapaMeTPHI OTIPENENIAIOT YaCTOTY BPAIICHHUS IIPH MHOTOCTYIIEHYATOM PETYINPOBAHUH

COOTBETCTBEHHO, YTO MOYKHO HCIIONIF30BATH MIPH pab0oTe MHOTOCTYIICHYATOTO PErYIHMPOBAHUS YaCTOTHI BPAIICHHS.

KiteMMBI MHOTOCTYIIEHYATOTO PETYIUPOBAHUS ONMPEACIAIOT, KaKoH dTam OyaeT pabounm (cM. Tabmuiry 6-4).

F9.35 Bri6op ucrtounuka | Juamaszon: 0~4 [0]
MHOTOCTYIIEHYaTOro peryimpoBaHus

yacToTsl Bpamenus ITJIK 1

F9.36 Bri6op ucrouHuka | Juamason: 0~4 [0]
MHOTOCTYIIEHYaTOro peryimpoBaHus

yacToTsl Bpamenus [1JIK 7

JlaHHBIE TapaMeTphl OIPENENIIIOT UICTOYHUKY YaCTOTHI Ha dTanax | u 7 mpu MHOTOCTYIIEHYaTOM PETYIHPOBAHNH.

Ecnm 3Hauenue yctaHoBkH — 0, CKOPOCTh Ha TIEPBOM U celbMOM dTanax onpezaensercs B F9.00 u F9.06

0: PaGoTa mpu MHOTOCTYIIEHYATOM YTIPABICHHH 9aCTOTOH BpPAIICHUS

1: Bxox All
2: Bxox AI2

3: TloTeHIHOMETp MaHEJH orieparopa

4: IMIyIIbCHBIHN BXOJ
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6.11 I'pynna konedanuii padoueii yactorsl (FA)

OyHKIMS KosleOaHuit pabodeil 4acTOThI peaHa3HaueHa JIJIs BBIMTOJIHEHHUS KoJieOaHN BBEpX U BHU3 BXOJIHON

4acTOThI ITpeoOpa3oBaresis, B IEHTPE KOTOPbIX 3a1aHHas yactora. Criesr pabodeid 4acToThl Ha BpeMEHHO# ocH

MoKa3aH Ha PUCYHKe 6-26, TIe aMIuTyaa konebanuit 3agaercs napamerpom FA-00. Eciim mapamerp FA-00 pasen 0,

aMIuIuTya Kosrebanuii — 0, 1 GyHKIHS KoJeOaHWi YacTOThl HEaKTUBHA.

T BLIXOI[H&H qacToTa

Bpewms gporxanus

! Ammutyna
: KosieGaHui YacTOThI
I :
: i i
1 1 i
! i ’
- 3 . —-
' ! ! !
| | i |
! ! 1 :
1 1 H
: : Bpems : :
! | HapacTaHus | | Bpewms
: ‘ , i
| | 1 1 j
<> ) s - d €
! ! | Rismg time ' B
E 1
| Bpems yckop. ' 1 PEMT 3AMCIL.
! Pa6oumii KT
i KoseGaHui 9aCTOTHI

]

|

Komanga ITYCK

Komanga CTOIT

Puc. 6-26 Cxema n3o0pakeHust KoineOaHUH 9acTOTHI

FA.00 Ammntyna KoneOaHud YacTOTHI

Juamnaszon: 0,0~50% [0,0%]

FA.01 IpoxaHue 9acTOTHI

Huamazon: 0,0~50% (110 OTHOIIEHUIO
k FA.00) [0,0%]

FA.02 Bpewms apoxanus

Juanazon: 5~50 mc [5 mc]

FA.03 Bpewmst HapacTanus KoJIeOaHHHA
YaCTOTBI

Juamnazon: 0,1~999,9 ¢ [5,0c]

FA.04 Bpewmst yObIBaHUS KOeOaHM
YaCTOTBI

Juamnazon: 0,1~999,9 ¢ [5,0c]

Ammnirtyna kone0anuit yacTotel: Pabouast aMIuimTyna HaCTPOWKM YacTOTHI.

BpeMﬂ HapacTaHus KOJIeOAHUI YaCTOThL: BpeMﬂ YBEJINMYCHUSA 4aCTOThI C MMHUKOBOI 0a3bl (HI/I)KHI/Iﬁ npeaci 4aCToThbl

KoJIeOaHMIT) 10 TMKOBOW BBICOTHI (BEPXHUH Tpe/iesl 4acTOThI KojeOaHuit).

BpeMﬂ yGI)IBaHI/IH KOJICOAHMM YaCTOTHI: BpeMS[ YMCHbUIICHUSA YaCTOThI C MMHKOBO#M BBICOTEI (BerHI/Iﬁ npenacs

4acTOThI KoeOaHMit) 10 MMKOBOM 0a3bl (HHKHUM MPE/ie 4acTOThI KojieOaHuH).

| FA.05 Pexxum HaCTpOWKH aMIUTATYIBI

| Muanason: 0~1 [0] |

JlaHHBII ITapamMeTp UCIOIb3yeTCs ISl BBIOOpa THIIA 3HAUCHUH aMIUTUTY/IbI KOJICOaHHH.

0: TTo oTHOMIEHMIO K LIEHTPANbHOI YacToTe

Cucrema mnepeMEHHOW aMIUTUTYynbl KojeOaHMi. AMIuMTyna KojeOaHWM BappUpyeTcs C H3MEHEHHEM

LEHTPAIbHON YacTOTHI (331aHHOM 4acTOTHI).

1: ITo oTHOILIEHNIO K MAaKCUMAaILHOM 4YaCcTOTE

Cucrema (pMKCHPOBAaHHOM aMILIUTY B! KojleOaHnH. AMILIMTYa KoleOaHuH (hHKCUpOBaHa.
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6.12 I'pynna ynpasJjenusi pukcupoBanHoii junoii (Fb)

FB.00 IpensaputensHo 3ajannas jna | Jinanason: 0~65530 [0]
FB.01 ®akTtuyeckas AIMHa Huanason: 0~65530 [0]

FB.02 Koi-Bo UMITy/IbCOB Ha €AUHUILLY
A3MEpEHUS.

Juamazon: 0,1~6553,0 [100,0]

IpenBapurensHo 3anannas mnHa (FB.00), dpakrnaeckas aymna (FB.01) 1 konnyecTBO MMIYJIbCOB HA €MHULLY
n3mepenust (FB.02) B OCHOBHOM HCHOJIB3YIOTCS [UIs1 yIIpaBiieHUs! pUKCUPOBaHHOW JUIMHHHO. J{i1Ha
PacCUUTHIBAETCS MOCPEICTBOM UMITYJILCHOIO CUTHATIBHOTO BX0Ja C MOMOIIBIO KIIEMMBI JUCKPETHOTO Bxoaa. s
9TOro HEOOXOIMMO 33a]]aTh COOTBETCTBYIOIIYIO BXOAHYIO KIIEMMY KaK BXOAHYIO KIIEMMY OTcCYeTa JUTMHEL. BxonHble
ki1eMMbl X4 nin X5 00BIYHO HCTIONB3YIOTCS, €CIIM UMITYJILCHAS! YAaCTOTa OTHOCUTEIBHO BEJIUKA.

®daxTHyeckas JIrHa = UKUCI0 UMITyIbCOB BXOAHOM KJIEMMBI OTCUETa + KOJIIMYECTBO UMITYJIBCOB HA €UHUILY
U3MEpPEHUs.

Ecmu ¢axrnueckas ymnaa FB.01 npeBrlmaer npeasapuTtenbHo 3a1anHyto pmHy FB.00, knemma
MHOTO(YHKIIMOHAJIBHOTO TUCKPETHOTO BBIX0/Ia, KOTOPast BBIITOIHSACT (DYHKIMIO «KJIEMMBI JTOCTYIKEHHUS JUTHHON

3aJaHHOI'0 3HaUCHU» BbIJJACT CUI'HAJI Ha BKIIFOYCHHUC BHCITHCTO O60pyﬂ0BaHI/IH.

6.13 I'pynna napameTpoB 3amutsl 4 0Tka30B (FC)

FC.00  3ammra  gBurarenst ot | Jlmamazom: 0~2 [0]
NEPErPY3KU

0: HeaktuBHO
3amura ABUraTeis OT Neperpy3ku HeakTrBHA. Heo0xoanMo coOmoiaTh 0CTOPOKHOCTD TIPU HCIIOIh30BAHUH
JAaHHO# (DYHKIIMH, TaK Kak mpeoOpa3oBaresb He OyIeT 3alUiaTh IBUraTeilb B CIIydae Meperpy3Ku.

1: OOImEenpOMBINUICHHBIH aCHHXPOHHBIN JIEKTPOIBUTATEINb (C KOMICHCAIUCH HU3KOW YaCTOTHI BPAIICHUS )
Tak Kak OXJIQXKJICHUE JBHUIATEIIsI YMEHBINACTCS MPH HU3KOH dacToTe Bpamienus (Hmxe 30 '), npenenpHoe
3HAYCHUE 3aLIUThI JBUTATEIIS OT MEPErpeBa JOHKHO OBITh IIOHIKCHO, YTO HA3BIBACTCS KOMIICHCAIIUCH HU3KOM
YaCTOTHI BpalllEHUSI.

2: DNEKTPOJABUraTesb C ICPEMEHHOM YaCTOTON BpalieHus (0e3 KOMIICHCAIIMY HU3KOM YaCTOThI BPAILICHHS)
CKopoCTh BpallleHus! He BIMSET Ha OXJIXKICHHUE IBUrATEeNsl C MIEPEMEHHON 4acTOTOM BpalleHUsl, IOATOMY B

KOMIICHCalluun HHM3KOH Y4aCTOTEI BpaliCHUA HET HCOGXOL[I/IMOCTI/I.

FC.01 3nauenue anexrporepMudeckor | Jluamazon: 20~110% [100%]
3aIIUTHI

Yr10o0bI NMPUMCHUTD 3(1)(1)6KTI/IBHyIO 3alllUTYy OT NEPETPY3KU K pa3IMIHbIM THUIIAM JABUIATCJIA, MaKCHMaJIbHBIN

BBIXOJIHOH TOK IpeoOpazoBaTesst JOJDKEH OBITh OTPEryIMpOBaH, Kak I0Ka3aHo Ha puc. 6-27.

Bpewms
P Koadpurent 3amurs ot

Teperpys3Ku ABUIaTems

1 MuH n

BeixostHO# TOK
100% 200%

Puc. 6-27 KpuBas 3alTUTHl ABUTATENS OT MEPETPY3KH
KoadduipenT 3ammTsl 1BUraTess oT neperpy3Ki pacCuiThIBacTCs :
KoadduimenT 3ammTsl 1BUraTess ot neperpy3ku = (Makc. JI0IyCTUMBIH TOK Harpy3Ky + HOMMHAJIbHBIH
BBIXOJIHOH TOK npeodpazosareist) X 100%

Kak paBuiio, MakC. TOK Harpy3kKku — 3TO HOMMHAJIbHBIH TOK JABUTI'aTCIIA.
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FC.02 VYpoBeHp 3amaHHOrO 3HAuYeHUS | JIMama3oH: 30,0~200,0%
Meperpy3Ku [160,0%]

FC.03 Bpems ynepxanus mopora | Juamazon: 0,0~80,0 ¢ [60,0 c]
33JAHHOTO 3HAYEHHS IIEPETPY3KU

FC.02 Ompezensier nmoporoBoe 3Ha4€HHE TOKa IEpel BbIJadel 3alIMTHOIO CHUTHANA Ieperpysku. Jluamason
HAaCTPOMKHU — 3TO IMPOLEHTHOE 3HaUCHUE OT HOMMHAJILHOTO 3HAYEHHsI TOKA.

FC.03 ompenensier Bpemsi, B TeueHHE KOTOPOro TOK mpeobOpaszoBareins npesbimaeT FC.02. Eciu nocrosHHBINA
BBIXOJIHOW TOK mpeoOpasoBatens Oompmie FC.02 B TeueHume mepuoma BpeMeHH, ompexaeneHHoro B FC.03,

npeoOpa3oBarellb JacT MpeaBapUTEILHbIN TpeBOXHBIN curnan (OLP2).

FC.04 IIpenensHOE 3HAYCHUE Huanazon: 0~2 [2]
AMIUIHTY/Ibl TOKA B PEKUME
YCKOPEHUSI/TOPMOKEHUS

Ecnu ¢daxTnyeckunit Tok npeodpa3oBaresisi BO BpeMsl YCKOPEHHS/TOPMOXKEHHUS TIPEBBIIIAET IPEACIbHOE 3HaYCHHE
napametpa (PC.04), mpeoOpa3oBaresb 0CTaHABINBAET MTPOLIECC YCKOPEHUS/TOPMOXKEHHUS 10 TEX 0P, OKa TOK HE
OITyCTHTCS] HU)KE MTPEAEILHOTO 3HAUCHHUSI.

Ecmu FC.04 paBHO 2 1 TeKyIuid TOK IpeoOpazoBaTessi NPEBBIIACT « YPOBEHb OTPaHMUYECHHUS aMILTUTY/IBI IO
toky» (FC.05) B mporiecce paboThl mpeoOpa3oBarelis Ha MOCTOSTHHOW CKOPOCTH, PeoOpa30BaTeiib CHIKACT
BBIXOJIHYIO YaCTOTy 0 TeX 10, T0Ka 3HaYE€HHE TOKa HE OITyCTHTCS HU)KE NPEJEIbHOTO 3HaYECHHS. 3aTeM
npeoOpa3oBarelib YCKOPSAETCS 10 HPEIBIAYILET0 COCTOSIHUS TOCTOSHHOM CKOPOCTH.

0: HeaxtuBHO

1: YckopeHus/TopMOXKeHHE aKTUBHO; [locTOsIHHAS CKOPOCTH HEAaKTHBHA

2: AKTUBHO BCe BpeMs

FC.05 YpoBeHb orpanndeHus | Jlmamazon:
aAMIUTMTYbl TOKa IpH noctosHHOoH | 80,0~200,0% [160,0%]
CKOPOCTH

I[aHHLIﬁ napaMeTp UCIOJBb3YCTC AJIsI ONPCACICHUSA YPOBHA OIPAHUYCHUSA 11O TOKY.

FC.06 3ammra 0T OCTAaHOBKH H3-3a JNunamaszon: 0~2 [1]
MePCHANPSKEHHS

Br100op (GyHKIMH 3alUTEl OT OCTAHOBKH M3-32 TICPCHAIPSKCHHUSL.

Eciu HanpshkeHUE 3BeHA MMOCTOSTHHOTO TOKA BO BPEMsl YCKOPEHUs/3aMeIJICHUS IIPE00pa3oBarelis peBhIIacT
YPOBEHB 3alIUTHI OT OCTAHOBKH M3-3a TIepeHanpsbKeHus, onpenencHuyto B FC.07, mpeoOpa3oBareib OCTaHABIMBACT
MPOIIECC YCKOPCHHS/3aMEIJICHHSL.

Eciu HanpshkeHre 3BeHA MOCTOSIHHOTO TOK B IPoIiecce paboThl MPeoOpa3oBaTelis Ha MOCTOSHHOW CKOPOCTH
MPEBHINIACT YPOBEHB 3AIIUTHI OT OCTAHOBKH U3-3a MEPCHAPSDKCHHS, IPE0OPa30BaTEIIb MOBHINIACT BEIXOIHYIO
4acToTy. BpeMsi yCKOpCHHS/TOPMOXKCHHS OTIPEIEIICTCS MapaMeTpoM «BpeMs ycKopeHHs/TOpMOKeHHS 4 .

0: HeaktuBHO

1: yCKOpeHI/Ie/TOpMO)KeHI/IC AKTHUBHO, IlocTostHHas CKOpPOCTbH HCAKTHBHA

2: AKTHUBHO
FC.07 VYpoBeHb 3ammMTBl OT OCTaHOBKM | Jlmamas3oH: 110,0~150,0%
W3-3a TIEPEHAIPSKEHHS Hanpsoxenne munsr [140,0%]

OnpeﬂenﬂeT TOYKH 3alIUTBI OT OCTAHOBKH HN3-3a NEPETPY3KU 11O HANPSIKCHULO.

FC.08 VYpoBenb oOHapyxeHus oOpeBa | Jlmanaszon: 1~100% [20%]
BXOIHOH (ha3bl
FC.09 3anepxka oGHapyxeHust obpsiBa | Jpamazon: 2~255 ¢ [10 c]
BXOIHOH (ha3bl

OyHKuMs 00HApYKeHUsI 00pbIBA BXOAHOH (ha3bl BHIIOIHSACT Ipoliecc 0OHAPYKeHUsI 00pbIBa BXOAHOW (a3bl WK
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cephe3Horo aucbanmaHca B Tpex(da3HOM BXOIHOM CHTHAJIE C IENbI0 3amuThl mpeobpasoBarens. Ecnmm dyHKIms
oOHapy)KeHUs] 0OpbIBa BXOJHOM (a3bl CIMIIKOM YyBCTBHUTENIbHA, MOXXHO COOTBETCTBEHHO YBEIHYUTH YPOBEHBb
obnapyxenus (FC.08) u Bpems 3anepxxku ooHapyxenus (FC.09) n mHao6opot. Ecnu nns mapamerpa FC.08 3amano

100%, 3ammTa OT 00pBIBa BXOAHOH (ha3bl OTCYTCTBYET.

FC.10 Ob6Hapyxenue o0pbiBa BBIXOAHOH | Jlmamazon: 0~1 [1]
¢assl

DyHKIUSA 00Hapy)KeHUsT 00pBIBa BHIXOAHOMW (has3bl BBHITIONHSET Mpolece 0OHAPYKEHHUS O0OpbhIBA BHIXOIHOUW (ha3b
WITK CEPhE3HOro auchananca B Tpex(pa3HOM BXOIOM CHUTHAJIE C LEJbI0 3aIIUThI TPeo0pa3oBaTesis U JBUrATEIs.
0: HeaktiBHO

1: AxTUBHO

FC.11 O6HapyxeHue OmmoKu | Juanazon: 0~10 [0]

0: HeaxtuBHO

1: AKTUBHO

Ecnu npeoOpa3zoBareis He MMO3BOJISIET BHIITOJIHNUTH NOBTOPHBIH 3aIyCK ITOCIIE BOCCTAHOBIICHHUS ITOJa41 IIUTaHUS
(F1.15=0 nnm 2) u ynpasienue npeoOpa3oBaresieM OCYIIECTBISIETCS OT KJIIEMMBI, IpeoOpa3oBarTeib BhIIACT
«Ommmoky onokuposku kiaemm» (EF2) npu nogave curnana or xiiemm FWD win REV nocne BoccraHoBieHus

nogayu nmuTaHus.

FC.12 KommuectBo pa3 aBroMarmdeckux | Jmamason: 0~10 [0]
cOpOCOB OMMOKHU
FC.13 MnTepBan Mex 1y aBTOMaTH4eCKUMH | Juanason: 2,0~20,0 c/pas [5,0 c]
cOpocaMu OIMOKH

OyHKIMS aBTOMAaTHYECKOT0 cOpoca MOKeT BHIIONHUTE cOpoc omrbok OC n OU B COOTBETCTBUH C 33JaHHBIM
xosimaectBoM pas (FC.12) u BpemenHbIM uHTEpBaioM Mexay copocamu (FC.13). B nepron BpemeHHOTO HHTEpBaja
MeX1y cOpocamu npeoOpa3oBarelib OCTaHABIMUBACT BEIPAOOTKY CHUI'HAJIOB U paboTaeT Ha HyneBoit ckopoctu. [Tocie
TOT0, KaK cOpOC BBINOJIHEH, IPe0Opa3oBaTelb 3aIyCKaeTcsi B COOTBETCTBHH C 33laHHBIM PEXXHUMOM Iycka. Eciu
«KOJNHMYECTBO pa3» paBHo 0, GpyHKIMs cOpoca HeAeHCTBUTEIbHA, U TPeo0pa3oBaTeIb HAPSMYIO BXOIUT B
COCTOSIHUE 3aLUTHI.

EdTIpumeuanne: ABTOMATHYECKYIO (yHKIHIO cOpoca uMeroT Tonbko ommbku OC u OU .

FC.14 Jleticteus B cimydae oummbku | Jlnamason:0~2 [0]
HU3KOTO HATIPSKECHHS

0: Her neiictBuit

1: ABromaruueckuii cOpoc rmocie BOCCTaHOBICHHUS 1oJa4n nmuTanus (copoc tonpko ommbku UU, myck nocie
cOpoca omMOKN HE BBIIOJIHSETCSL.)

2: ABTOMaTHYECKHI 3aITyCK M10CiIe BOCCTAHOBJICHUS oauy nutanus (BpemMeHHo# nHTepBan aBTOMaTHyecKoro

3amycka F1.16)

FC.15 TlIpenensHoe  3HadeHwe | JTmamason: 50,0~100,0% [3aBucut ot mopenu]
CBEPXTOKA
FC.16 Bpemst npezensHoro | JTuamason: 0,01~1,00 ¢ [0,10 c]
3HAYCHUS CBEPXTOKA

OyHKIUS IpeTHa3HaYCHA I 3aIIUTHI IPeo0pa3oBaTesis OT OTKIIOYEHHUS IIOCPEICTBOM yCTAaHOBKH MIPEACITFHOTO
3HA4YEHHs CBEPXTOKa B CIydae yIapHOTo Bo3neicTBHA. Ecim npeobpa3oBaTens HAXOAUTCA Ha TIPEISIIEHOM 3HAYCHUN
CBEPXTOKA B TEUCHHUE JOJITOTO BPEMEHH, OH JIAeT OMHMOKY IpeaesibHoTo 3HadeHus cBepxToka (LC).

Yem HIDKE TIpeAieIbHOE 3HAYEHUE CBEpXTOKa, TeM MeHbIe moreps IGBT. Ho cnumkom HE3KOE MpenenbHoe
3Ha4YEHHE CBEPXTOKA CIIOCOOCTBYET HENMPAaBWIbHON paboTe mpeobpazoBarens. Ecim npenensHOe 3HAYCHNE

cBepxroka 100%, ¢GyHKIHS IpeIenbHOTO 3HAYSHHS CBEPX TOKA OTCYTCTBYET.
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FC.17 Yacrota nopasnenus | Juanazon: 0,00~10,00 '
YPEe3MEPHOTO HANPSKEHUS [0,00 ]

Ecnu nBurarens HaXomuTCs B TCHEPATOPHOM PEKUME, IIPEoOPa30BaTEeIIb ABTOMATHYCCKHU TOBBIIIACT BBIXOTHYIO
YaCcTOTY, YTOOBI M30ekKaTh OTKJIFOYCHHUS BCICACTBUE OIIUOKY NepeHanpsykeHus. Eciu st taHHOTO apameTpa
ycranosneHo 0,00 ', dynknus nonasnenus neakrusHa. Hanpumep, FC.17=10 T'm, 370 03HadaeT, 4TO BBEIXOAHAS
yacrora Oymer ysemmdeHa Ha 10 I'm, 94TOOBI CHU3UTH HANpsDKCHWE HA IIWHE MMOCTOSIHHOTO TOKA U, TaKUM
o0pa3oM, u30exkaTh MEPEHANPSHKCHUS W aBapUIHOW OCTAHOBKH MPEOOpa30BaTEs.

6.14 I'pynna napaMeTpoB KOMMYHHKAIIHOHHOT0 HHTepdeiica (Fd)

Fd.00 Kommynukanuonssiii uarepdeiic | Juamazon: 0~1 [0]
RS485

JleaktuBrpoBaHHas (GYyHKIMS KOMMYHHUKallMOHHOTO nHTepdeiica 485 MoxeT 3p(EeKTUBHO CHU3UTH TIOMEXH B

TOM CJIydae, €CJIM HEe UCIIOJIb3YeTCsl KOMMYHHUKaMOHHBIH nHTepderic MODBUS.
0: RS485 neaxkrtusen
1: RS485 axrusen

| Fd.01 Anpec yetpoiicTsa | IMnanason: 1~247 [1] |

OmnpenensieT KOMMYHUKaMOHHBIH afpec npeodpasosareins. Eciau st nanHo# ¢yHKkuu 3anaHo 3nadeHue 0,

OTOT aApPCC ABJIACTCA IINPOKOBCIIATCIIBHBIM aIpE€COM JId peain3alnun HIPIpOKOﬁ PacCbUIKU C IIK. Ecin JJIA I[aHHOﬁ
q)yHKIlI/II/I 3alaHO 3HAYCHUC 247, aapec 6y,Z[€T pa6OTaTL KaK XOCT B C€TU IJI PACCBIJIKK HAa APYTrUe€ BEAOMbBIC

YCTpoﬁCTBa C ICJIBIO JOCTHYb (1)yHKIII/II/I CUHXPOHU3aIHU.

EdTIpumeuanue:

1) Anxpec ycTpoiCTBa JOKEH ObITh YHUKAIBHBIM; 3TO OCHOBA JUISl PEATH3AIIHI JIBYXTOYEUHOMN CBI3U MEKILY
BEJIOMBIM U BEIYIIUM.

2) Ecnu npeobpasoBaresb 3a/1aH Kak BELYIIUi, HHTEPBAI MEXKIY PACCHUIKAMH — 9TO BPEMS 3a[IEPIKKH PEAKIMH,
onpenenennoe B Fd.05. Ecnu Bpemst 3a1ep>KKU PEAKIIUM 33/IaHO CIIUIIIKOM KOPOTKOE, Mepeaaya JAHHBIX MOXKET

OCYHIECTBJIATHCSA HCHOPMAJIBHO.

Fd.02 Ckopocts mepemaum maHHbIX B | Jlmamazon: 0~5 [3]
0omax

BeiGepure ckopocTh B Oomax [uisl OCie0BaTeNIbHOM Iepeiady JaHHbIX. Beayiee 1 BeioMoe ycTpoicTBO
JOJDKHBI UIMETh OIMHAKOBBIC HACTPOIKK CKOPOCTH Mepeadr JaHHBIX B 6oqax. MHa4ye OHU He CMOTYT cOO0IIAThCS
KoppekTHO. boree BrIcOKkoe 3HaUeHHe CKOPOCTH B 001ax criocoOCTBYeT Ooliee ObICTPOil nepeade JaHHbIX.

0: 1200 601

1: 2400 601

2: 4800 601

3: 9600 601

4: 19200 60x

5: 38400 6ox

Fd.03 KoHTpoub 1o 4eTHOCTH | Juanazon: 0~2 [0]

Be160p crioco6a kKoHTpoIIs 110 YeTHOCTH. BenyIiee n BeomMoe ycTpoicTBO JOKHBI MIMETh OIMHAKOBBIE
HAaCTPOMKM KOHTPOJIS 110 YETHOCTH. VIHaYe OHM HE MOTYT COOOLIAaThCsI KOPPEKTHO.

0: ITpoBepka ueTHOCTH

1: TIpoBepka HEUETHOCTH

2: TIpoBepka He BBIIOIHAETCS

Fd.04 Bpewmst 3a1ep)KKH yCTaHOBKH | Juanazon: 0,0~100,0 ¢ [0,0 c] |
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| cBsiu | |

ITapameTp ucnons3yercs sl OIpeieIeHUs] BpEMEHHU 3aJepKKH yCTaHOBKH CBA3U. B mpouecce ycTaHOBKU
CBSI3H, €CIIM OTCYTCTBYET Ilepejada JaHHBIX B IEPHOJ BpEMEHH 3a1epKKH ycTaHoBKH cBsi3u (Fd.04) To

npeoOpa3oBarelb BbIiacT ommoOKy cBsizu. Eciu napamerp Fd.04 pasen 0, nanHast GpyHKIMS HEaKTHBHA.

Fd.05 3amepxka peakimu | Huanazon: 0~500 mc [5 mc] |

Ecnu npeoOpa3zoBareiis paboTaeT Kak BEZIOMOE YCTPOHWCTBO, JaHHBIHM MTapaMeTp OIPEACNsAeT BPeMs OT
HoJTydeHust mpeoOpazoBaTeseM KOMaHIbl OT BEAYILETO M 10 OTBETHOH peakiuu. Ecin mpeoOpasoBarens paboraet

KaK Beayuiee YCTpOﬁCTBO, napamMeTp onpeacsieT HHTEpBall Ka)KﬂOﬁ PAaCChLIKH.

Fd.06 KoadpuiueHT HacTpoiKku JHuanazon: 0,0~200,0% [100%]
YaCTOTHI MepeadH TaHHBIX

Eciu MCTOYHUKOM OMTOPHOM YaCTOTHI SIBISCTCSI KOMMYHUKAIIMOHHBIN HHTEP(dEIC MOCIe0BaTEIbHON iepeaadn
nansbix (F0.03=4), yactora nmpeobpa3zoBareiis Kak BEIOMOTO YCTPOHCTBa OyIeT paBHa YacTOTE BEIYIIETO,

YMHOXEHHOW Ha K03 UIMEHT, 3a1aHHbIH JaHHBIM apaMeTpoM.

Fd.07 Pexxum oOHapyKeHHUS

Juanazon: 0~1 [0]
HpepBIBAHMS MEPENAYN JAHHBIX

0: BpemeHHO# MHTEpBaI MEXKAY 2 MPOLIECCAMU MOJIyUYEHHUS TAKETOB.

1: BpemenHo#i nHTEpBa MeX 1y nporeccamu 3anucy Janaeix 0005H Add.

6.15 I'pynna nmapamerpoB nanesn oneparopa (FE)

FE.00 OtoOpakeHue napameTrpoB | JHuanazon: 0~1 [0]

0: OToOpaxkeHHE B aKTHBHOM TPEXypPOBHEBOM MEHIO

1: OToOpaxeHue TOJIbKO MOAU(UIIMPOBAHHBIX IIAPAMETPOB

FE.Ol Bei6op ¢ynkumu pyukn | Juamason: 0~7 [0]
HOTEHIIOMETPa

0: Pyuxa noTeHLIMOMETpa HEAKTUBHA

1: PaboTa B TOJTYKOBOM PEIKHME
Hcnonb3yeres i 3amycka paboThl B TOTYKOBOM PEKMME, HAIIPaBJICHHE BPAIlCHHS 33/1aeTCsl

¢yHKroHansHBIM KogoM FO.17.

2: ITepexmouenue BITIEPEJI/HA3ZA/]
Pyuxa noTeHIMOMeTpa UCTIONB3YETCS ISl IEPEKITIOUEHH s HAalIPaBJICHUS BpAIllEHUs] MEXy HalpaBIeHUEM
BHEpes U Hazazd. DTa QyHKIMs SKBUBajieHTHa napamerpy F0.17, Ho u3MeHeHus He COXpaHsIOTCs HOocIIe
OTKJIFOUCHHS] TUTAHUS.

3: Ynanenue nactpoek UP/DOWN (BBEPX/BHI3)
Hcnons3yeres juis cOpoca HaCTpOEK 4acToThl, 3a1anHoi BHemHUMH KiieMMamu (UN/DOWN). Ota dyHKums
9KBUBaJICHTHA (yHKIMH KieMMsbl “Komanna copoca UP/DOWN™.

4: TlepexntoueHUE MEXy UCTOUHUKAMHU yIPAaBJICHUsI BBIIONHAEMBIMU KOMaHAaMU
Pyuka noreHIpioMeTpa HCHONB3yeTCs IS MEPEKIIIOUCHUST MEXKILy CIIOCOO0aMU yIIPaBIIEHHsI UCTIONHIEMBIX
KOMaHJ[ - MEX/y yNpaBJICHUEM C NTAHEIU ONepaTopa U yAaJeHHbIM yIpaBieHHeM ( yIPaBIEHUs C KIEMM HIU
yIpaBJIeHUs Yepe3 Mocie0BaTeNIbHbIH HHTepdeiic). TeKymnM HCTOYHUKOM BBITTOTHSIEMON KOMaHIbI JOIKHEI
OBITH KJIEMMBI WJIN KOMMYHHKAaLMOHHBIH HHTEepdeiic. FiHavye onuust HeaKTHBHA.

7: Knasuma ITY CK niist BpamieHnus Bnepen, pyyuka NOTEHIIUOMETpa Ul BpaleHus Ha3aj, kinasuma CTOII mis

OCTaHOBKHU.
| FE.02 Bsi6op dyrkumu kinaswumm CTOIT | Juanazon: 0~3 [2]

JlaHHBI TapaMeTp UCTIONb3yeTcs as onpeneneHus pynkunn knaumu CTOII u cOpoca ommoOKy.
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0: AKTHBHA TOJIBKO TIPH YIPABICHUH C TIAHEIH YTIPABICHUS

1: ®ynknus ocranoBky kinapumy CTOIT akTiBHA MPH YIIPABICHUH OT KIEMM JIMOO depe3 Mo CIeI0BaTeIbHBIN
nHTepdetic

2: ®ynknus copoca ommOky kiaasuimm CTOIT akTHBHA IpH yIPaBICHUH OT KJIEMM JIMO0 depes
MO CJICZIOBATENIbHBIN HHTEPEHC

3: ®yHKIUsA 0CTaHOBKH 1 cOpoca ommoOku kinasumy CTOIT akTuBHA MPH yIpaBIeHUH OT KIEMM JTU00 depes

MTOCJIeIOBATEIbHBIN HHTEPEHC

FE.03 PaGouas gactora (') Huanaszon: 0~3 [2]
(1o KoMIIEeHCAIH)

FE.04 Pa6ouas yacrora (I'm) Huanazon: 0~3 [0]
(Tmocire KOMIIEHCAITNH)

FE.O05 3amannas gacrora («I'm» muraer) Jnanaszon: 0~3 [1]
FE.06 BoixonHo# TOK (A) Juanazon: 0~3 [2]
FE.07 Hanpsoxenue 38eHa nocTosaaoro toka (B) | Juamaszon: 0~3 [3]
FE.08 BrixonHoe Hanpspkerue (B) Juanazon: 0~3 [0]
FE.09 BrixogHoii kpyTsimuii MOMeHT (%) Jnanaszon: 0~3 [0]
FE.10 3anansbii kpytsmumii  MomenT («%» | Juamazon: 0~3 [0]
MUTaer)

FE.11 Ckopocts BpaiieHus (00/MHH) Juanazon: 0~3 [0]
FE.12 3agannas ckopocTh («00/MUH» MUTAET) Juanazon: 0~3 [0]
FE.13 Bsixonnast MouiHocts (KBT) Huanazon: 0~3 [0]
FE.14 Yposens HanpsikeHus Bxona All (B) Juanazon: 0~3 [0]
FE.15 YpoBenp HanpshkeHus Bxoaa AI2(B) Juanazon: 0~3 [0]
FE.16 Vposens curmanma obparaoi cessm IIAJI- | Jduamazon: 0~3 [0]
peryisTopa

FE.17 3apannsiii yposens ITH J[-perynsatopa Juanazon: 0~3 [0]
FE.18 Cocrosinue knemM  (Her enummn | Juanason: 0~3 [0]
HM3MEPEHUsT)

FE.19 ®aktrueckas iHHA Nuamazon: 0~3 [0]
FE.20 3amaHHast JIMHA Juamnaszon: 0~3 [0]
FE.21 Jluneiinas ckopocTs (M/c) Juanazon: 0~3 [0]

FE.22 3nadeHue BHemHero cuerdnka (eamnun | duamason: 0~3 [0]
HA3MEPEHUsT)

JlaHHBIE TapaMeTphI ONPEIEISIIOT 0TOOpaKEHHE B YCIOBUSIX MOHUTOPHUHIA OCTAHOBKH M PaOOTEHI.

0: Her oToOpaxenus

1: OToOpaxkeHHE TOJIBKO B MPOLECCE OCTAHOBKH

2: OToOpaxkeHHE TOJILKO B IIPOLIECCE PAOOTHI

3: OToOpakeHHE B IPOIIECCE OCTAHOBKU U PaOOTHI

TMosicuenue :

@ [Ipy MOHUTOPHHTE B MPOIIECCE OCTAHOBKH, €CIIM HHU OJ[MH MAPAMETP HE HACTPOEH Ha OTOOPAKEHHE B
peXHUME MOHMTOPHHTa, 0TOOpaskaeTcst 3a7janHast 4yacTora. [Ipy MOHUTOpHHIE B COCTOSIHUM PaOOThI, €CIIH HU
OZIMH MapaMeTp He HACTPOCH Ha OTOOpakeHne, 0TOOpaXkaeTcsl BBIXOHAS 4acTOTa (10 KOMIICHCALINH).

@ Vnpukanus 3axannoro 3Hauenust [TA]I- perynstopa u o6paruoii cesizu [TA]I-perymsatopa — «'ip» + «Ax,
s 3agannoro 3nadenus [T J]-perymstopa «I'm» + «A» muraet; aist odpatroit cesizu [T ]/]-perynsatopa

«'m» + «A» MOCTOSIHHO FOPHUT.

‘ TeKyIuee COCTOSAHHUEC KIIEMM 0T06pa>1<aeTcs{ YCThIPbMsL HI/I(l)paMI/I Ha CBCTOJUOAHOM AUCIIICC oe3 HWHOIUKATOpa

enuHUL u3Mepenns. Crenuduueckoe 3HaueHnE 0TOOpaKeHO Ha pHc. 6-20.
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Puc. 6-28 Cxema 0ToOpakeHHs TEKYIIIETO COCTOSHUS CTaTyca KIeMM

6.16 I'pynna napametpoB 3anucu apxusa (FF)

FF.00 Tun mocneqaelt HENCIIPaBHOCTH

Juanazon Hactpoiiku: 0~25 [Her
omn6ku ]

FF.01 BeixomHas 9actoTa MpH Mo ciaeaHen
HEHCIPABHOCTH

Juamazon HacTpoiku: 0~ Bepxass
rparuna dactorsl [0,00 ')

FF.02 3agannas 9acToTa mpy NOCIETHEH
HEHCIPABHOCTH

Juamazon HacTpoviku: 0~ Bepxass
rparuna yactorsl [0,00 ')

FF.03 BrixonHo# TOK Ipu MOCIETHEH
HEHUCTIPAaBHOCTH

Juanazon Hactpoiiku: 0~2*
HOMHHAJIBHBIN TOK IPe0Opa3oBaTes
[0,0A]

FF.04 HampsiokeHue 3BeHa MOCTOSSHHOTO
TOKA IIPY IOCJIETHEH HEMCIIPABHOCTH

Junana3oH HaCTPOUKH:

0~1000B [0 B]

FF.05 Cocrostare mpeoOpa3oBaTelis mpu

Hocnennei Ryl ROy Juanaszon mactpoitku: 0~3 [0]
FF.06 Vcropus HencnpaBHOCTH | Junanazon mactpoiiku: 0~25 [Her
(mocetHeEi) ommoKu J

Juanaszon nactpoiiku: 0~25 [Her

FF.07 Hctopus HencnpaBHOCTH 2

ommuoku J

ITpeoOpa3zoBaresib BBITIOIHSIET 3aIIOMUHAHIE TUIIOB TpeX nocieqHux HeucnpasHoctei ([ToapoOHyto
HHPOPMAITUIO TI0 OIMOKaM cM. B miaBe 7 «Tabmuia onmmboK/ TPEeBOKHBIX CUTHAIOB» M PETHCTPUPYET YaCTOTY,
OTOPHYIO YaCTOTY, BBIXOAHOW TOK, HAIIPSKEHHUE IINHBI TOCTOSTHHOTO TOKA U CTAaTyC paboThl MPH HOCIEAHEH

HEHCIIPaBHOCTH IS €€ yCTPaHEHUSI.

FF.08 O0miast BpeMst moga4u MTUTAHUS JHuanaszon: 0~655304 [0]
Juanazon: 0~65530 4 [0]

OO11e Bpemst O1auyl MUTAaHUsI Ha IpeoOpa3oBarelib U BpeMsi paboThl Mpeodpa3oBaresis B peKUME ITyCK,

FF.09 O6uiee Bpemst paOOTEI

ABTOMATUYCCKH ITOJACUUTAHHOC r[peo6pa30BaTeneM.

FF.10 Peseps Juanazon: 0~9999 [0]
FF.11 Bepcus nporpammHoro obecniedenus | Jluanason: 1,00~10,00 [1,00]
JTuamazon: 0~255 [0]

OTH IBa MapaMeTpa yKa3bIBalOT Ha BEPCHIO MMPOTPaMMHOTO 00eCTIeUeHNS TIPOAYKTa, a TAaK)Ke Ha HECTaHIaPTHYIO

FF.12 HectarnaptHas Bepcus

BEPCHIO, KOTOpas IIOMOTAET HACHTU(UITUPOBATH IPOAYKT.

6.17 I'pynna napametpoB 3amuthl (FP)

FP.00 Ilons30BarenbcKui mapoib | Juanazon: 0~9999 [0] |

JIro60e gmciio, HE paBHOE HYJIIO, MOXKET OBITH ITOJIF30BATEIIHCKAM ITapOJIEM IS aKTUBAINH (DYHKIINH 3aIUTHI.

TTocne 3aBepiieHUs TaHHOU OMepayy Mapoyb TpedyeTces Ui JocTyna B rpymny napamerpoB PF. MHaue rpymnma
napametpoB PF Henoctynna.

0000: YmamuTe Mpenb Ay MOJIb30BaTeILCKUMA TTAPOh U JCAKTUBUPYHTE (PYHKIIHAIO 3aIIATHI TAPOJIEM.

| uanason: 0~2 [0]

0: Bce mapaMeTpsl ojiexkatr Monu(pUKaIuu

FP.01 3amura 3amucu mapameTpoB

I'maBa 6 Onucanue napamMeTpoB 929



PyxoBoncTso nosn3osareis. IlpeoGpasoBarens yacrorsl cepun THD

1: Tonbko mapametpsl FP.01 u FP.03 nmoanesxar Mmogudukammn
Kpome gannoro ¢yHkunonansHoro kozaa u FP.03 Bce mapaMeTpsl MOIeKar YTeHUI0, HO HE MOJJIekaT
MO UKAIINH.

2: Bce mapaMeTpbl He MOJISIKAT YTCHHUIO
Kpome manHoro ¢ysakimonaasHoro kofa u FP.03 Bce mapamerpsl 3amanst kak «0000» v He mopiekar

MO,III/I(bI/IKaLII/II/I. DTa onmus IIpeaoTBpaliacT BO3MOXKHOCTh BMECIIATECILCTBA HEYITOJTHOMOYCHHOIO JIMIIA.

FP.02 Nuuruanu3anys napaMeTpoB | Jnanaszon: 0~2 [0]

0: Onepanus HeaKTUBHA
2: COpoc 10 3HaUCHHH 110 YMOTYaHUIO
Ecnu nnst mapamerpa FP.02 3amano 3Hauenue 2, napaMmeTpsl (KpoMe HCTOPHH pabOdYHX MPOLIECCOB U

TI0JIB30BATEIBCKOTO Naposist) OyayT COpPOLIEHBI IO 3HAYEHUH 10 YMOJYaHHIO.

FP.03 KonmpoBanue napameTpoB | JHuanazon: 0~2 [0] |

0: ITapaMeTpsl HE KOUPYIOTCS

1: Beirpy3ka mapameTpoB
B cooTBEeTCTBHMHM C THIIOM COXPaHEHU MapaMeTpa B [TaHEIH YIpaBJIeHHs (lTapaMeTphl ABUraTelsl U T.1.)
napaMeTpbl aBTOMAaTHUYECKHU BBITPYXKAIOTCS B IJIATy yIPaBICHUS.

2: 3arpy3ka napameTpoB (KpoMme rmapameTpoB JBUTATEIIs)
Bce napamerps! Boirpysxkatorcst B EEPROM nanenu ynpaieHHst KpoMe ITapaMeTpoB 3alucH apxyBa (Tpyrmna
FF) n mapamerpoB neuraresns (rpymma F5).

3: 3arpy3ka mapaMeTpoB (Bce mapaMeTphl)
Bce napamerps! Beirpysxatorcsi B EEPROM manenu ynpasieHust KpoMe ITapaMeTpoB 3alucH apxyBa (Tpyrnmna
FF).

| FP.04 3amuTa 3arpy3ku napameTpoB | JHuanazon: 0~1 [0]

0: 3amuTa aKTUBHpPOBaHA
Ecnu B aHenu ynpaeJieHus COXpaHeHbl 3 QEeKTHBHBIC TTAPAMETPhI, BHITPY3Ka [IapaMETPOB B MaHE b
YIIPaBJICHUS HE BBITIOMHAETCS U POPMHUPYETCS OTYET 00 OMMOKE KOMMPOBAHHS

1: 3amuTa HeaKTHBHA
He BaxkHO, coxpaHeHbl Jin 3¢ GEeKTUBHbBIC TApaAMETPhI B MAHEIH YIPABICHHS MM HET, TEKYIHe TapaMeTpbl

OyayT 3arpy’KeHbI C IUIaTHl YIIPABICHUS B ITAHENb YIIPABICHHUS.

FP.07 PesepsHOE xompoBanue | Jluamazon: 0~1 [0]
apaMeTpoB IOJIb30BaTeNs

0: HeaktuBHO 1: AxtuBHO

JanHas GQyHKIHS TO3BOJSET OTIEPATOPY BBHIIIOIHUATE PE3EPBHOE KOMMPOBAHHUE MTAPaMETPOB ITOCIIE X YCTAHOBKH.

FP.08 Boccranosinenne mapamerpoB | Jlmamazon: 0~1 [0]
0JIb30BATENS

0: HeaktuBHO 1: AxtuBHO

JanHas GyHKIHS TO3BOJSET ONIEPATOPY BBHIIIOIHATH BOCCTAHOBICHHE HACTPOMKH MapaMeTPOB JI0 ITapaMeTPOB

PE3epBHOTO KOIIMPOBAHHUSL.
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7.1 Nudopmanysi 0 HEMCIIPABHOCTSAX M pPellieHHe M0 UX YCTPAHEHHUIO.

I'maBa 7 UH¢popManus 0 HEMCNIPABHOCTAX U YCTPaHEHHE HEHCIIPABHOCTEH

[Ipu oO6HApYX)EHUH HEUCTIPABHOCTH TpeoOpaszoBareh yacToThl cepur IHD HememieHHo GiiokupyeT Berxon PWM

1 BXOAUT B COCTOSHUU 3aIlUTHI OT HEUCIIPABHOCTEM; B 3T0 Bpems uuaukarop TRIP Ha knaBuarype 3aropaercs, U B

obmacTu QpPOBOTO ymIpaBiIeHUs OTOOpa)kaeTcs KOX HEHWCIpaBHOCTH. Ha 3Toif cTammm HEOOXOIMMO OIpEneTUTh

IPUYUHY HEUCIIPABHOCTHU U NPUHATH COOTBETCTBYIOIINE PEHICHNUSA B COOTBETCTBUU CO CHOCOGOM, npeajiaracMbIM B

JaHHOM pas3acic. HpI/I HEBO3MOXHOCTH YCTPAHUTH HEUCIIPABHOCTH HaHHBIM crocooom HCO6XO,Z[I/IMO HCMCIJICHHO

oOparuTbecs B KoMnaHuio. JlaHHas cepus mpeodpa3oBaTesieil 4acTOThl XapakTepu3yeTcs 22 THIaMH OMIHOO0K, KOTOPEIE

JaHbI B TabnwIe 7-1 BMecTe ¢ pereHusIMH 10 UX yCTPaHEHHIO.

Tabmuma 7-1 JlnarHocTHKa HEMCTIPAaBHOCTEH 1 PEIICHHUS 110 UX YCTPaHCHHIO

Kon
Tun HencrnpaBHOCTH Bo3mMoxkHbIe IPHYUHBI Pemenns
HEHcHp.
Ilonmxennoe 1.CnumkoM HU3KOE CETeBOE 1. IlpoBepbTe UCTOYHUK BXOIHOIO
Ul HalpsDKCHHE B 3BEHE HarnpspKeHHe ITUTaHNS.
u
MOCTOSIHHOI'O TOKa BO
BpeMsi pabOTEI
1. BpeMms yCKOpEHUs CIMIIKOM MaJjlo 1. VBenuubTe BpeMs yCKOPEHHUS.
2. CaumKoM HU3KOE CeTeBoe 2. [IpoBepbTe HCTOYHUK BXOAHOTO
[leperpy3ska 1o Toxy BO
OCl1 HanpsKeHHe MUTAHYL.
BpeMsl yCKOPEHHs
3. CnuimkoM HU3Kas MOIIHOCTb 3. Bribepure npeobpa3oBaTeib YaCTOTHI C
npeoOpa3oBaTesst 4acTOThI 60JIbLIICH MOLIHOCTBIO.
1. BpeMsi TOpMO>KEHHs CITHIIKOM Majio 1. YBenuubTe BpeMsi TOPMOKEHHS.
2. bonpIuast nHEPIHS HArpy3KU 2. Jlo6aBbTe MOIXOSAIINE TOPMO3HBIE
Ileperpyska o Toxy Bo it py A N AXOAAI P
0ocC2 YCTpOMHCTBA.
BpEMS TOPMOKEHHS
3. CJIMIIKOM HU3Kas MOLHOCTh 3. Beibepute npeoOpa3oBaTeib 4aCTOTHI C
npeoOpa3oBaTesst YaCTOTH OO0JIbIIIeH MOIITHOCTBIO
1. IlpessliieHNE HArpy3KU JBUraTENIs 1. IIpoBepbTe HAarpy3Ky
2. CauIIKOM HU3KOE CEeTeBOE 2. IIpoBepbTe HCTOYHUK BXOAHOIO
HarnpsDKeHHe ITUTaHUSL.
Ileperpy3ska mo Toxy
o 3. CJIMIIKOM HU3Kas MOLHOCTh 3. Beibepute npeoOpa3oBaTeib 4aCTOTHI C
(0]6%) HPH TOCTOSHHOM °
npeoOpa3oBaTesst YaCTOTH 00JIbIIIeH MOIITHOCTBIO
CKOPOCTH
4.Bue3anHbli nepexo/ SHKoepa B 4. IIpoBepbTe 3HKOIEP U €r0
ABTOHOMHBIH PEXXUM IPH BEKTOPHOM MOKITIOYEHHE.
YTIPABJIEHUH C 3aKPbITBIM KOHTYPOM
1. BpeMms ycKkopeHus CIMIIKOM 1. YBenuubTe BpeMs yCKOPEHHS.
oul IlepenanpsxeHne Bo MaJIEHbKOE
u
BpEMS YCKOPEHUS 2.AHOMaJbHAs TI0Jaua IMUTaHUsS 2. IIpoBepbTe HCTOYHUK BXOIAHOTO
MTUTaHUSI.
1. Bpems 3aMeieHNs CIAUIIKOM 1. YBenuubTe BpeMsi 3aMeJICHUS.
ow Ilepe HanpspKkeHUE BO MaJIEHbKOE
u
BPEMsI TOPMOKECHUS 2. bonpas uHepys Harpy3Ku 2. Jlo6aBbTe MOIXOSAIINE TOPMO3HBIE
YCTpOMCTBA.
1. AHOManbHas ojava MUTaHUS 1. IIpoBepbTe UCTOYHUK BXOIHOTO
o Iepenanpspkenue npu MTUTaHUSI.
u .
IOCTOSIHHOM CKOPOCTH 2. bonbas uHEpUUs HArpy3Ku 2. Jlo6aBbTe MOIXOSIINE TOPMO3HBIE
YCTpOHCTBA.
1. KopoTkoe 3aMbIkaHne OJTHOH (ha3bl 1. IlpoBepbTe, CONPOTUBICHUE U30JIALHU
Ha BBIXOJIE. JIEKTPOIBUTATEIS.
2. IIpoBepsTe, HE MOBPEXKCHA I
GF OmmbKa 3a3eMIIeHHS POBEPHTE, P
MIPOBOJIKA MKy IIpeoOpaszoBaTeneM
YaCTOTHI ¥ HJIEKTPOJIBUTATENIEM.

I'naBa 7 Undopmanus 0 HEMCIIPABHOCTAX H YCTPAHEHHE HEMCIIPABHOCTEH 101



PyxoBoncTBo nosn3osareis. IlpeodpasoBarens yacrorsl cepun IHD

Kon
Tun HeMcpaBHOCTH Bo3MoskHBIE IPUYHHBI Pemenns
HeHcInp.
1. Mexda3noe KOpOTKOE 3aMbIKaHHE 1. IlpoBepsTe, cONpOTUBICHHE OOMOTKU
KOpOTKOC 3aMBbIKAHUE TIIPOBOAHUKOB npe06pa3OBaTenﬂ QJICKTPOABUIATEIIA.
SC Harpy3Ku YHaCTOThI U ABUTATECIISA
2.IloBpexnenue momyist IGBT 2. O6partuTtech B CepBHUC POU3BOIUTES.
1. CnummkoM BBICOKasi BHEILHSS 1. IloHU3bTE BHEUIHIOIO TEMIIEPATYDPY.
TeMIeparypa
OH1 Ileperpes Temnootsona | 2. [loBpexien BeHTUISTODP 2. 3aMEHHTE BEHTHIIATOP
3. Bo3ayHbli KaHall BEHTHIIATOPA 3. IloyucTuTe BO3LYLIHBINA KaHA.
3a0JIOKHPOBaH
1. AHOManbHas 1ojava MUTaHUSL 1. IIpoBepbTe UCTOYHUK BXOIHOIO
IIUTaHNUSL.
2. HenpaBuiIBbHO 3aJ]aHO 3HAUYEHHE 2. IIpoBepbTe, MPABUIIBHO JIU 3a/1aH
HOMHHAJILHOTO TOKA JIBUraTelIs TEKyIINH TOK JIBUTATEIIs.
3.HecooTBercTBy!omas BOJIbT- 3. OtperynupyiTte BOIbT-4aCTOTHYIO
4acTOTHas KpuBas KPHBYIO M XapaKTEPUCTUKH yCHIICHHS
KPYTSIIEro MOMEHTA.
OLI Teperpyska aBurarens 4. ﬂBI/IFilTeJIL BCeraa pa60TaeTvnp1/1 4. Ucnonp3yiiTe criennaibHbIA
BBICOKO Harpy3Kke Mpu HU3KOH JNIEKTPOIBUTATEN.
CKOPOCTH.
5. OcraHOBKa JBUraTess B CIEACTBHE 5. IIpoBepbTe, HET 1M OCTAHOBKU
GJIOKMPOBKH WJIM HEOXKHJAHHOE JIBUTATEIIs MM HATPY3KU BCIEACTBHE
M3MEHEHUE Harpy3Ku OJIOKMPOBKH.
6.Huskast MOITHOCTH ABHUTATEINs 6. Ucnons3yiiTe nBUraTens u
npeoOpa3oBarenb NOAXOIIICH
MOIIHOCTH
1. CnuImKoM HU3KOE CeTeBOe 1. IlpoBepbTe HCTOYHUK BXOIHOTO
HaInpsKeHHe HaIpPsKEHHUS.
Ieperpyska 2. CaumxoM BBICOKasi Harpy3ka 2. BeiGepute npeobpa3oBaTenb YaCTOTHI C
OL2 npeobpazoparens GoutblITel MOIIHOCTBIO.
YaCTOTBI 3. CauIIKOM UHTECHCUBHOE YCKOPEHHE 3. YBenuubTe BpeMsl yCKOPEHUs
4.I1oBTOpHBIH 3aIlyCK JBUraTEIs, 4. He BbINOIHSNTE IOBTOPHBIH 3aITyCK,
KOTOPBI BCE ellie BpallaeTcs €CII IBUTATENb HAXOJUTCSI B IBIDKCHHH.
1. CxopocTb B 601aX ¥ KOHTPOJIB I10 1. IIpoBepsTe, BEpHO JIH 3aJaHBI
YETHOCTH 33/IaHBI HEBEPHO TIapaMeTphl CBSI3H.
EFO Ommbxa cBs3n
2. IIpepbiBaHue CBSI3U B TEUEHHE 2. [IpoBepbTe PoOBOIKY UHTEpdEiica.
JIOJITOTO0 BPEMEHH
EF1 Omnbka OT BHEIIHEH 1. OmmOKH UCXOSIT U3 BHEIIHEH ceTn 1. IlpoBepbTe BHEIIHUI BXOT
KJIEMMBbI yTIpaBJIEHUS
SP1 OO6pbIB BXOIHOI! (ha3bl 1. O6pbIB min aucbananc ¢asel R,S, T 1. TIpoBepbTe BXOIHOE HAIPSKEHNE
1.0tcyterBue U,V,W Ha BeIxOz€ 1. IlpoBepsTe npoBoaky asurarens U-V-
SPO oTepst BBIXOAHOH (azbl W
2.Cepbe3Hblii AucOanaHC Ha BBIXOJE 2. [IpoBepbTe HAarpy3Ky
1.0mmobKa 3amvcu mapaMmeTpoB 1. BoccTanoBuTe 3aBOJCKUE HACTPOHKU
EEP Om6xa EEPROM (YHKIMOHATIBHOTO KOJa
2. lospexnenne EEPROM 2. O6paTuTech B CEpBUC MOCTABIIMKA
IIpepBano coobmenue 1. IIpoBepbTe COeMMHUTENBHBIH Kaberb
MEXIy MaHeJbo 1. IToBpexeH CoeTMHUTENBHBII MEXK/Ty aHEIbIO YIPaBICHHS U IUIaTON
CCF YIIPaBIICHUS U IUIATO Ka0esb MeXIy MaHebIo YIPABICHUS U | YIpaBIeHHs
YTIpaBICHUS IUIATOH YIpaBICHUS
1.IlonoMKa TOPMO3HOTO TPOCa UK 1. IIpoBepbTe TOPMO3HOI! OJIOK, 3aMEHUTE
TOPMO3HOH TpyOKH TOPMO3HYIO TPYOKY.
bCE Hewucnpasrocth 2.ConpoTusiieHHEe TOPMO3HOTO 2. Bribepure noaxonsmuii TOpMO3HOM

TOPMO3HOTO OJI0Ka

pe3ucTopa CIUILKOM Majlo

pesucrop.
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Kon
Tun HeMcpaBHOCTH Bo3MoskHBIE IPUYHHBI Pemenns
HeHcInp.
1. CaumKoM JTMHHBIH 1. Caenaiite kabenab MEXIy MaHETbIO
COEIMHUTENBHBIA Kabelb MEX Ly yNpaBJIEHUS U TJIaTOH ympaBleHUsS
MAHEIbIO YIIPABICHUS U TIATON KOpoue, YT0Obl CHU3UTH 00pa3oBaHue
C Omnbxa KOUPOBaHUS yTIpaBJIEHUs BEIET K 00Pa30BaHHIO TOMeX.
PCE MapaMeTpoB MIOMEX IPH Nepejiaye MapaMeTpoB.
2. BeIrpy’xeHHbIE TapaMeTphl He 2. Ilepen BrIrpy3KO# yoeaurech, 4To
COOTBETCTBYIOT CYLIECTBYIOLINM MapaMeTpsl COOTBETCTBYIOT
napameTpam npeoopa3oBaTels. peoOpa3oBaTelio.
IDE Omnbka oOHApYKEHHUS 1. IloBpexneHne naTYUKa TOKA WK 1. OGpartuTtech B cepBUC MTOCTABLIMKA
TOKA XOJljIa pubopa xosia.
1. CurnanpHble Kabenu SHKoJepa 1. IIpoBepsbTe, MPaBUIBHO JIU
MOJICOEANHEHBI HEBEPHO. MOJKITIOYEHB! CUTHAIBHBIE Kabenn
9HKOJIEpa.
2. CurHanpHble Ka0enH SHKoJepa 2. [IpoBepsbTe, HE MOBPEXKICHBI I
OmmbKa paGoTsI MOBPEXKICHBIL. kabenu SHKoepa.
ECE SHKOZEPA 3. [ToBpexaeHue HKoAepa. 3. 3ameHuTe HKOEP.
4. HanpaBnenue BpanieHus asurarens, | 4. Vi3MeHure HarpaBlieHUue BPaIlCHNS]
OIIPEAECIIAEMOE IBYXX0A0BbIM sukozepa (F3.16) umn 3amenure
9HKOJICpPOM HE COBIAJALT C MIOCJICIOBATEIFHOCTH IIPOBOIOB
HAaITpaBJICHHEM BpaICHUs JBUTATEIS. TIOJKIIFOUCHUS] ABUTATEIISI.
1. Cnumikom OoJbInasi Harpy3Ka Ml 1. YMeHbIINTE Harpy3Ky U [IPOBEpHTE
JIBUTaTeJIb OCTAHOBIICH BCIICJICTBUE JIBUTATeJb U COCTOSIHUE MEXaHHIECKHX
LC Ommbxa npesieIbHOro OIOKUPOBKI neTanen
3HAYEHHUs CBEPXTOKa 2. Manast MOIIHOCTb NTPeoOpa3oBaTes 2. Bribepure npeobpasoBareis ¢ Gonee
3. BrIxoHOM KOHTYp Ipeobpa3oBaTens | BBICOKOH MOIIHOCTBIO
3a3eMJICH HJIM 3aKOpOYEH. 3. YcTpaHuTe BHENTHIOK HEHCIPABHOCTh
1. Knemmpl FWD unu REV 1. Cuayana orcoequuure kieMmy FWD
3a0JIOKMPOBAHBI, ¥ INTAaHHUE ITOJAETCs. wm REV, a 3atem nopaiite nuranne Ha
EF2 Omnbka 6II0KMPOBKH Ho npeoGpa3zoBarens HacTpoeH Ha peoOpa3oBareb.
KJIEMM 3aIpeT MOBTOPHOIO 3allyCKa I0Cie 2. 3apaiite 0 U1 napaMerpa
BOCCTAHOBJICHUSI IOJA4X ITUTAHMSI. oOHapy»XeHHs] OIINOKH 3aKPBITHS
kiemmsl (FC.11=0)
1. IlpoBepbTe cUrHanbpHbIN Kabenb
obpatHoii ca3u [N I-perynaropa.
2. JleakTUBHpYITE OOHAPYKEHUE
PIDE Omnbxka oOpaTHOM 1. O6patnas cBs3b [IM/I-perynsaropa B | oOpaTtHoii cBszu [IN/I-perynupoBanust
cesasu [TN/]-perynsropa | cocrosuuu “off-line” (F8.24=0,0%)
3. YBenuubte Bpemst obHapyxkenus “off-
line” coctostaust obpatHo# cBsizu [T ]]-
perynstopa (F8.25)

7.2 Undopmanust no npegynpexaeHnsam

[Ipu oOHapyxeHHH npemynpeauTesibHoN uH(opmaru npeodpazosarenb dactotsl cepun [HD nememienno

BXOAUT B COCTOAHHC Hpe[[pre,HHTCHLHOﬁ CUT'HaJIM3aluu " 0T06pa>1<aeT KObI HpeﬂprC)KHCHI/Iﬁ Ha CBCTOANOAHOM

JHCILICC. B cocTostHun HpeﬂpreﬂI/ITCHLHOﬁ CUTHAJIM3alluu npeo6pa30BaTenL poaoJKacT pa6OTaTL 1 BO3BpaliacTcsa

B MpeIplAylMidi OOBIYHBIM CTaTyc IIOCNE HCYE3HOBEHHWS mpeaynpexiaeHus. VHdopmauus mno crnenuanbHbIM

HpenynpexIeHUsIM Jana B Tabnune 7-2.
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Tabmuma 7-2 IIpenynpenurensaas HHGOPMAIH

¢bynxuuro Ne 10

KOIOB

Kon npexynpesn. Tun Onucanue
U Mpenynpexnenne o Hampsbkenne 3BeHa IIOCTOSTHHOTO TOKa HIDKE 3aJaHHOM TOUKH
u
TIOHIDKEHHOM HalpsHKEHUN HaNpsHKESHUS
Pabounii TOK npeBbIIIaeT yPOBEHb MEPErpy3KH
[Ipenynpexnenue o
OLP2 mpeoOpazoBaTesst U ISPHKHUTCS 0JIbLIEe yCTAHOBICHHOTO
neperpyske mpeobpazoBareist
BpPEMEHH
Temmeparypa TemI00TBOAA .
OH2 Temneparypa paguaropa Bblllie, 4eM cTangapTHeiii OH2
CJIVIIIKOM BBEICOKAsI
HecoorsercTBytomas
. Boixonnsie xkiiemmbl DO, Y1, Y2 He BBIIOIHSIOT ODHOBPEMEHHO
SF3 HacTpoiika (QyHKINOHATIBHBIX

7.3 O0mas ITMATHOCTHKA HEHCNIPABHOCTEI M pellleHNs 110 UX YCTPAHeHHI0

HpI/I HCIIOJIb30BaHNHU HpeOGpa?)OBaTCJIH MOTYT HpOH30ﬁTH CJICAYIOINEC aHOMAJIbHBIC CUTYalluU. IlonwITatiTech

IpOBECTU l'[pOCTOI71 aHaJIn3 B COOTBETCTBUU C MHCTPYKUUAMHU, MTPECACTABIICHHBIMU B HI/I)KGHPHBCI[CHHOﬁ Ta6J'II/III€.

Ne HencnpasHocTs Bo3MmoskHbIe IPUYHHBI Mepbl 110 yCTpaHeHUIO
1 1. OrcyTcTBHE MOAAYy NUTAHUS Ha 1. IIpoBepsTe MoaTy BXOIXHOTO IMUTAHHS
mpeoOpaszoBareiib 2. 3aMeHHTE COCMHUTEIBHEIN Kabeb
2. IloBperxeHne MaHeI! yIpaBICHUS MIAHEJIBIO YIIPABJICHUST U IUIATON
Her oroGpaxenus Ha
WITH COETMHUTENBHOTO Kabens MexXIy yTIPABJIEHUS UK 3aMEHHUTE MaHeNb
CBETOMOTHOM JAUCIIIEE .
MIAHEIBIO YIIPABICHHS U IUIATOM yTIpaBIIeHHUSI.
MocJie oAaYl MUTaHUS
YIpaBICHHUS. 3. Obparurecs B CEpBUC MOCTABIIUKA
3. BHyTpeHHee NOBpexKICHUE
npeoOpa3oBaTes.
2 1./IBuraress MOBpEXICH WIH 1. 3aMeHuTE AEKTPOABUTATENH UIH
3a0JI0KMPOBaH HCKITIOUUTE BO3MOXKHOCTh MEXaHHUECKOTO
2. 3amana QyHKIMA K AHTHPEBEPCY, U MOBPEKACHHS.
JlBurarens He .
HaIpaBJICHNE ABMKCHUS KOHPIHUKTYET C 2. Ynanute HaCTPOHKY «AHTHPEBEPCY MM
paboraert, koraa . .
JTAHHOH yCTaHOBKOIL. HM3MEHHTE HAIlPaBIICHUE BPAICHUS
npeobpazoBaTelb JaeT
3. 3ajanHas yacrora paBHa 0. JIBUTATEIISL.
xomanpgy ITYCK .
4.006psIB ¢a3sl nonkmodeHus asurarens | 3. [IpoBepsre 3HaueHHE 3a1aHHOM YaCTOTHI.
4. IIpoBeprTe MOAKIIOUCHNE
SNEKTPOJBUTATENS.
3 1. ITocnenoBaTeIbHOCTD IPOBOAOB 1. M3meHuTE N0CIEA0BaTEIbHOCTD
JlBurarens BpamaeTcs TIOAKITIOUEHHS JBUTaTeNs HEBEpHA. MIPOBOJIOB MOAKIIOYEHHUS JIBUTATeIIS
B IPYTyIO CTOPOHY 2. OtperynupyiiTe (yHKITHOHAIBHBIA KO
F0.18.
.Mexannueckuit HaH . OtperynupyiTe MalmH
4 1.MexaHunueck €30HaHC 1. Otpe e Ma
Cepbe3Hble BUOpauuu . .
2.Hoxku MalluHbI HE YCTOMYUBBI 2. OtperynupyiiTe HOKKU MalIXHbI
JIBUTATEIS
3.lucOanaHc BRIXOAHBIX (a3 3. [IpoBepsre HArpy3Ky.
5 1.I1noxast cMa3ka WM U3HOC 1. OtpemMoHTHpYHTE WK 3aMEHUTE
CIUIIKOM TPOMKU MOJIIUITHUKOB SNEKTPOJBUTATENb.
LIyM JBUTaTeNs 2.CnuikoM HU3Kas HeCyIasi 4acTora 2. YBenu4bTe HECYIIYIO 4acTOTy
peoOpazoBaTesst YaCTOThI

I'naBa 7 Undopmanus 0 HEMCIIPABHOCTAX H YCTPAHEHHE HEMCIIPABHOCTEH
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I'maBa 8 Texymmii peMOHT U TeXHHYeCKOe 00CTyKHBaHH e

Cpena npuMeHeHus (Takas Kak TeMIIepaTypa, BAaXHOCTb, bUIb U MEITKUE YaCTHUIIBI, IbIM U KoJieOaHHs1), CropaHue
W W3HOC BHYTPEHHHX YCTPOMCTB, W JApyrue (PakTOphl CIIOCOOCTBYIOT YBEIWYCHHIO BO3MOXKHOCTH c0OSI paboTHI

npeo6pa301aaTen;1 4acTOThl. UTOOBI CHHM3UTh BO3MOXKHOCTH TakuxX c00eB u NIpOMIINTE CKOK JKCIUTyaTaliuu

nmpeoOpa3oBaTeNisi  YacTOTHI

o0cITy)KUBaHHE.

1V TIpnmeuanue:

HEOO0XOIUMO IIPOBONUTH TeKyH_[I/II‘/JI PEMOHT ©W TCPUOAUYCCKOC TEXHUYECKOC

1. I[eMOHTI/IpOBaTB U 3aMCHATH J3JICMCHTBI npeo6pa301aaTeJm YaCTOTBhl JOJKEH HWCKIIIOYHUTCIBHO IICPCOHAI,

TpoIIeImui npodeccruonaabHOEe 00yUeHue.

2. Tlepen mpoBEepKOH M TEXHUYECKHUM OOCITYy)KMBAaHHEM YOEIUTECh, YTO IOJada IMUTaHUs TpeoOpa3oBaTells

9acTOTHI OTKIF0UYeHa MUHUMYM Ha 10 MunyT n nHaukatop CHARGER He roput. B mpoTuBHOM cilydae CyIiecTByeT

PUCK ITOPaKEHUS NMEKTPUIECKUAM TOKOM.

3. He ocraBnusiite B npeo6pa3OBaTeHe MCTANIMYCCKUE KOMIIOHCHTBI U AC€TAJIM, TaK KaK 3TO MOXKCT IMOBPCANUTH

YaCTOTHBIN TIpeoOpazoBareb.

8.1 Texkyumii peMoHT

Hpe06pa3OBaTem> YaCTOTBI HCO6XO,III/IMO HCIIOJIB30BaTh B JIOIIYCTUMBIX YCJIOBUAX, PCKOMCHIOBAHHBIX JaHHBIM

PYKOBOJZICTBOM, M TEKYIIIUH PEMOHT JOJDKEH IIPOBOIUTHCS B COOTBETCTBHHU C HIDKEIIPUBEACHHON TaONHIIEH.

O0BeKT

JleTaji npoBepKu

Cnoco6 npoBepku

Kpurepuu nposepku

-10 ~ +40°C, Bo3moxHo 40 ~ 50°C npu
YMEHBIIEHUH HOMUHAJILHOW Harpy3KH.

Temnepatypa TepmomeTtp HomunanbHbIH BBIXOJHON TOK
yMeHblL1aeTcs Ha 1% mpu Kaxxaom
MOBBIICHUY Temneparypsl Ha 1°C.

Brnaxnocts T'urpockon 5 ~95%, 6e3 0Opa3zoBaHus KOHJEHCATA

IIbu1b, MacIo M Karm

BusyanbsHnas npoBepka

OTCyTCTBI/IC IbUIXA, MacCjia U Kari€Jib BOJbI.

PaGouas cpena BOJIbI

CrienalibHbIi 3,5MM, 2~9Tm;

Bubpanus HCTBITATEbHBIA 10 m/c?, 9~200 I'ig;
MHCTPYMEHT 15 m/c?, 200~500 I'n
CrienuaibHbIi

Tas HCIIBITATEIIbHBIN 3,5 MM, 2~ 9 I'i;; 10 m/c?, 9~ 200 I'ng; 15
MHCTPYMEHT, IIpoBepka | M/c?, 200~500T"1t
Ha IJ1a3 U 3amax
CrienualibHbIi

[Ieperpes UCHBITATENbHBIN Hop™manbHblil BbIXO
HHCTPYMEHT

3ByK IIpoBepka Ha ciyx OTCyTCTBHE aHOMAJIBHBIX 3BYKOB.
CreuunanbHbIi

las HCTBITATEILHBII OTCyTCTBHE aHOMAIIBHOTO 3araxa U J(bIMa.
HHCTPYMEHT

Du3nyeckuii BHSITHUNH

Buemae npe06pa3033Tenb B UCIIPABHOM

[IpeoOpazoBarens Busyansnas nposepka
BUN COCTOSIHUH.
OTcyTCTBUE BHEIIHUX 3arpsA3HEHUN 1
Bentusius .
Busyansnas nposepka MEJIKOH CTPYKKH, OJIOKHUPYIOIINX
TEIUIO0TBOA

BO3}1yI_HHI)II71 KaHalJl.

Bxopanoii Tox

Awmnepmerp

B nipenenax pomycTiMoro pabovero
JMara3oHa.
CM. Ha 3aBOJICKOI1 TaOIHUKeE.

I'naBa 8 Texymuii peMOHT H TeXHHYeCKOe 00CTy:KUBaAHHE

105



PyxoBoncTBo nosn3osareis. IlpeodpasoBarens yacrorsl cepun IHD

O0bexT JeTajin NpoBepKH Croco0 npoBepku Kpurtepun nposepku
B npenenax gomyctuMoro pabodero
BxonHoe HanpskeHue Bonbr™merp JMana3oHa.
CM. Ha 3aBOACKOH TabnuuKe.
B npenenax auanazoHa HOMUHAIBHBIX
BeixonHoit Tox Amnepmerp 3Ha4eHU. MoskeT OBITh Ieperpys3ka Ha
KOPOTKOE BPEMs.
B npenenax auanazoHa HOMUHAIBHBIX
Boixonnoe Hanpspkenue | BoabTmerp .
3HAUEHUH.
CrnenuanbHbIi
I HCTIBITATEIIBHBIN OtcyTcTBHE OMMOKY IIeperpesa U 3amaxa
cPerpes HHCTPYMEHT H rOpeJioro.
IIPOBEpKa Ha 3arax
JBuraTenn
3ByK IIpoBepka Ha ciyx OTCcyTCTBHE aHOMAJIBHOTO 3BYKA.
CrnenuanbHbIi
Bubparus HCIBITATEIIbHBII OTcyTCTBHE aHOMAIIBHBIX BHOpamuii.
HHCTPYMEHT

8.2 Ilepuoanueckoe TeXHUYECKOE 0GCTY:KUBaAHHE

[leprogmueckyro TpoOBEepKy IpeoOpaszoBaresisi HEOOXOAMMO MPOBOAWUTH KaXKIble TPU — IIECTh MECSIEB B

COOTBETCTBHH C YCIOBUSAMHE CPEIbl IPUMEHEHHUS B PA0OYHMHU YCIOBUSIMI.

O0bexT JeTanm npoBepku Cnoco0 npoBepku Kpurtepuu npoBepku
. OtBeprka/ BuHTHI 3aTAHYTHI, U Kabenu IepxKaThCst
Knemma ToxoBoit nemu
H30JIMpyonas Tpyoka XOPOILO.
OtBeprka/ BuHTHI 3aTHYTHL, M KaOeIn AepKaThCst
Knemma PE P YIEL P
H30JIMpyomas Tpyoka XOPOILO.
Knemma nenu BuHTHI 3aTsHYTHL, ¥ Kaben 1eprKaThest
OtBepTKa
yTIpaBICHHUS XOpO1IO.
BryTpennss npoBoaka
OTBepTKA U PYyKH CoenuHeHNe IPOYHOE U HA/ISKHOE.
W COCIIMHHUTEIH
IIpeodpazoBareis
CoenuHUTENb KapThl
OTBepTKA U PyKH CoenuHeHne IPOYHOE U HAZISKHOE.
pacIIpeHust
OtBeprKa/
Kpenexabie BUHTEI BuHTHI 3aTSHYTHIL
H30JHpyIonIas Tpyoka
UwncTka OT NBUTH U
IMsutecoc OTCyTCTBHUE IBUIM ¥ METKHUX YaCTHUIIL.
MEJIKUX YaCTHI]
MHopoaHbIe TpeaMeTH
Busyansnas mpoBepka OTCcyTCTBHE HHOPOAHBIX TIPEIMETOB.
BHYTpH
HcnbiTanue Ha | Merommetp 500 B
JBurarens HopmanbHas nzonsuus
U30JIAIHIO MOCT. TOKa

8.3 3amena s1eMeHTOB

PaSJ’II/ILIHI)Ie THUIIBI 3JICMCHTOB XAPAKTCPUIYIOTCA PA3JINYHBIMHU CPOKAMHU ISKCIUTyaTalldu. CpOK OKCIUTyaTaliun
JJICMCHTOB 3aBHUCUT OT YCJ'IOBI/Iﬁ Cpe€abl U NPUMCHCHMUA. BOJ’IGC Xopoummue pa60¥me yCa0oBUA MOT'YT ONPOAJIUTL CPOK
OKCIUTyaTalluu 3JIECMCHTOB. Oxnamﬂa}omnﬁ BCHTUJIATOP U BJIGKTPOJII/ITI/I‘-IGCKI/Iﬁ KOHACHCATOP — 3TO YYBCTBUTCJILHLIC
OJIEMCHTBI, KOTOPLIC OOJIKHBI NPOXOAUTH TCKYIIYIO IPOBEPKY B COOTBETCTBUU CO cne,uy}omeﬁ TaﬁJ’[HHeﬁ. HpPI

BO3HUKHOBCHUHN HECUCHTPABHOCTHU HCO6XOIII/IMO HCMCJICHHO 3aMCHUTDH 3JICMCHT.
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IIpuunHbBI .
dyBcTBHTEIbHbI . . | Pemenus Kputepuu Texymieii nposepku
3IeMEHTLI MOBPeKAeHU
H3znoc
Jlonacty BEHTHJIATOPA HE UMEIOT TPEILUH U
Benrunsatop HOJIIIUITHUKOB U 3ameHa
. BPAILAIOTCSl HOPMaJIbHO. BUHTBI 3aTSHY THI.
jonacrei
Bueunss
TeMneparypa OTCYTCTBHE YTEUKH 3JIEKTPOJIMTA, U3MEHEHHUS [IBETA,
ONEKTPOIUTUICCKUNA | OTHOCHTENBHO 3 TPELMH U Pa3AyTOCTH KOpIyca. 3alUTHbBINA KIanaH B
amMeHa
KOHJIEHCATOp BBICOKas, U HOPMAaJIbHOM COCTOSTHUH.
3NIEKTPOIIUT CraTuyeckasi eMKOCTb >nepBU4YHOe 3HaueHue*0,85.
UCHapseTcs.

A IIpumeuanue:

Ecimm npeoGpa3OBaTenL XpaHUTCA B TECHCHUE JOJIIOro nepuoja BpeMeEHu, HCO6X0[[I/IMO pa3 B JiBa roaa npoBOAUTH

UCIBITAaHUEC TIOA TOKOM B TCYCHUEC MHUHHUMYM IIATH YaCOB. BOCHOHL3yﬁTer PEryJIATOPOM HAIPSAKCHUS, YTOOBI

MNOCTCIICHHO YBCINYNBATH HAIIPAKCHUC 1O HOMUHAJBHOT'O 3HAYCHUS TPU MOAKIHOYCHUN UCTOYHUKA MU TAHUA.

I'naBa 8 Texymuii peMOHT H TeXHHYeCKOe 00CTy:KUBaAHHE
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IIpunoxenue A: Ilporoxoa cesisu Modbus

IIpeobpaszoBarensy mommepkuBaeT mpotokonm Modbus, ¢opmar RTU, mmpoxoBemarensHbiii agpec 0, agpec

BEIOMOTO ycTpoiicTBa «1-247». Pexxum unTepdeiica: RS485: acnHXpOHHBIN, TOMYTyTINIEKCHBIH.

1. ®opmat npoToko.ia

HauansHoe okHO — MUHUMYM 3,5

Hauano
CHMBOJIOB
Anpec Benomoro
pee. 1~247
ycTpoiicTBa
03: TTapameTpsl AT YTEHUS C
. | BemoMoro ycrpoiictsa
OYHKIMOHATBHBIH
. 06: TTapameTps! AMs 3aMUCH Ha
BEJIOMOE YCTPOWCTBO
08: TletneBoii TecT
Janubie(N) 2x nanHble N, 5TO IJIaBHOE
......... coziepXKaHUe MPOTOKOJA CBSA3U
Hannbie(0) Modbus.
ITposepka ommbok | [TpoBepka CRC
Koneunoe okHO — MuUHHMYM 3,5
Konen ™
CHMBOJIOB

2. ODyHKIMOHAJbHBIN KO U TaHHbIE

KOMaHI[aO3HZ HapaMeTp},I JJId UTCHUA U CJI0Ba COCTOAHNA OAMHOYHOI'O MapaMeTpa npeoGpa3OBaTenﬂ YaCTOTHI.

IMpumep: [Mapamerp mnst urenus (agpec 3anucu: 0100H) ¢ Bemomoro ycrpoiictsa 1, popmar ciemayronuii:

3ampoc oT BeIyILIero ycTponcTaa

AJlpec BEIOMOTO yCTPOMCTBA 01H
Komanna xox 03H
Crapuumii 6aliT agpeca perucrpa 01H
Muanii Galit agpeca perucrpa 00H
Crapunii 6aliT KOJI-Ba PETHCTPOB 00H
Muainii 6alT KoJ1-Ba PErHCTPOB 01H
Crapuumii 6aiiT nposepku CRC 85H
Muaamnii Gaiit nposepku CRC F6H

OrBeTHas peakuus BEAOMOTO YCTpOﬁCTBa

AJlpec Be1OMOro ycTpoiicTBa 01H
Komanna 03H
Komnmruectro 6afiToB 02H
Crapmmii 6aiiT TaHHBIX 00H
Mitagmuii 6aiiT JaHHBIX 01H
Crapuwmii 6aiiT nposepku CRC 79H
Munanmuit 6aiiT mpoBepkun CRC 84H

Komanpa 06H: TTapameTpsl [Uist 3alIMCH U CII0BA COCTOSIHUSI OTMHOYHOTO TTapaMeTpa npeoOpa3oBarelisi 4acTOThI.

IIpumep: ITapametps! ans 3anucu (aapec peructpa F0.19: 0113H) Ha Begomoe ycTpoiicTso 1, popmar

CIIETYFOILIHA:

3anpoc OT BEAYyILEro yCTpoucTaa

Ipuioxenne A: IIporokon csizu Modbus
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Anpec BeIOMOTO yCTPOHCTBA 01H
Komannma 06H
Crapmuii 6aiiT afgpeca perucrpa 01H
Munanmuii 6alT angpeca peructpa 13H
Crapmmii 6aiiT TaHHBIX 00H
Mnagmmii 0aiT JaHHBIX 64H
Crapuumii 6aiT nposepku CRC 78H
Muajnii Gaiit nposepku CRC 18H

OTBeTHas peakis BEJOMOT0 YCTpOicTBa

AJlpec BeIOMOro ycTpoiicTBa 01H
Komanpna 06H
Crapuumii 6aliT agpeca perucrtpa 01H
Munanmuii 6alT angpeca peructpa 13H
Crapmmii 6aiiT TaHHBIX 00H
Mnagmmii 0aiT JaHHBIX 64H
Crapmmii 6aiit nposepkn CRC 78H
Munanmuii 6aiiT npoBepkun CRC 18H

KOMaHﬂa 10H: HapaMeTpLI JJIA 3allMCHU U CJIOBA COCTOAHUA OAMHOYHOTO IMMapaMeTpa Hp€06pa3OBaTCJI$I YaCTOThI.

IMpumep: [Mapamerpsr ot 3anucu (aapec peructpa F0.19: 0113H) na Benomoe ycrpoiicto 1, hopmar

CJIeTy FOIIIMIA:

3anpoc oT BeIyILIero ycTponcTBa

AJlpec BeIOMOro yCTpoicTBa 01H
Komannma 10H
Crapuumii 6aliT agpeca perucrtpa 01H
Muanii Galt agpeca perucrpa 13H
Crapumii 6aliT KOJI-Ba PETHCTPOB 00H
Muainii GalT KoJ-Ba pErucTpOB 01H
KomnaecTso Oaiitos 02H
Crapmmii 6aiiT TaHHBIX 00H
Mnagmmii 0aiT JaHHBIX 64H
Crapmmii 6aiit nposepku CRC B5H
Munanmuii 6aiiT npoBepkun CRC DS8H

OrBeTHas peakuus B€AOMOTo YCTpOﬁCTBa

AJpec BeIOMOTO yCTPOHCTBA 01H
Komanna 06H
Crapuumii 6aliT agpeca perucrtpa 01H
Muanii Galit agpeca perucrpa 13H
Crapumii 6aliT KOJI-Ba PETHCTPOB 00H
Muainii 6alT Koj-Ba PErMCTPOB 01H
Crapmmii 6aiit nposepku CRC F1H
Munanmuii 6aiiT npoBepkn CRC FOH

KomannaO8H: B kauecTBe 0TBETHOTO COOOIIEHUS BO3BpALlaeTCs HEeM3MEHEHHOE epeanHoe coodienue. JlanHoe

HUCIIBITAHUEC NPOBOAUTCA IJid NPOBEPKU CBA3U MEKAY BCAYIIHUM U BEAOMbBIM yCT’pOﬁCTBaMI/I. CDOpMaT CJ'IC,Z[leHIHﬁZ

3ampoc OT BeIyIIEero yCTponcTBa

Anpec BeIOMOTO yCTPOHCTBA 01H
Komanma 08H
Crapmuii 6aiiT agpeca peructpa 00H
Muamnii GaliT agpeca perucrpa 00H

Ipuioxenne A: IIporokon csizu Modbus
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Crapmmii 6aiiT TaHHBIX 12H
Mnagmmii 6aiT JaHHBIX 34H
Crapmmii 6aiit nposepkn CRC EDH
Munanmmit 6aiiT mpoBepkun CRC 7CH

OTBeTHAs peakius BEJOMOIr0 YCTpOiicTBa
Anpec BeIOMOTO yCTPOHCTBA 01H
Komanpna 08H
Crapumii 6aliT agpeca perucrpa 00H
Muanii Galt agpeca perucrpa 00H
Crapuimii 0aiiT TaHHBIX 12H
Mitagmuii 6aiiT JaHHBIX 34H
Crapuumii 6aiiT nposepkr CRC EDH
Munanmuii 6aiiT nmpoBepkun CRC 7CH

Ecnm 3anpoc Ha onepanuio OTKJIOHEH, OTBETHOH peakiueld OyyT Kox omHMOKHM 1 aHOMalbHbIH Kox. Kon ommokn
paBeH koMaHga+0x80, aHOMaIBHBIN KOJ| TOKa3bIBAeT NPUUMHY OIIMOKHU B IOAPOOHOCTIX. DopMar crieyIomuii:

OrtBeTHas peakuus BEAOMOTO YCTpOﬁCTBa Ha OTKJIOHCHHBIA 3arpoc

AJipec Be1OMOro ycTpoiicTsa 01H
Komanma 83H
Kon ommbxu 02H
Crapumii 6aiiT nposepku CRC COH
Muaamnii Gaiit nposepkn CRC FIH

HpI/IMepLI aHOMAJIbHBIX KOJOB:

Ko omubxu ITosicHeHue

01H Hepomyctumas komanaa : He
03H,06H,10H,08H

02H Ommbka agpeca perucrpa

03H OmbKa KOJIM4ecTBa PErHCTPOB

21H OmunbKa JaHHBIX: BHE TPAHMI] JAHHBIX
OmmbKa npu 3armucy JaHHBIX:
B peructp He BHOCATCS 3amKcy IpU padote
mpeoOpa3oBaTens YaCTOThI, WU 3aIHCh
JIaHHBIX TOJIBKO Ha aJpec perucrpa st

22H YTEHHUSL.
3anuch MaHHBIX BEACTCS MPH OIIUOKE
EPPROM.
3anuch JaHHBIX BEIETCS NpU
PEAAKTUPOBAHMHU C TAHENIH YIPABJICHHUS.

231 JlaHHbIe Uy TCSA, KOT/Ia IpeoOpa3oBaTenb
HAaXOJIUTCS TIOJ] HAIIPSIKCHUEM.

24H Ommbka npoBepkun CRC

3. Pacnpenesnenue agpecoB peructpa npeodpa3oBareJisi

1) COOTBCTCTBYIOHICG OTHOILICHUEC MCKAY KOMaHIaMU npeo6pa3OBaTeJm " aaApeCoOM perucTpa rnpoToKoja
Modbus. Anpeca crapiux 0aiTOB CKJIIBIBAIOTCS M3 HOMepa rpyIiibl GyHKIMOHAIBHBIX KOZOB + 1, anpeca
MJIaaIIux 0alToB CKJIAJABIBAIOTCA U3 HOMEpa (I)yHKIII/IOHaJ'ILHOFO Koaa € HEX u JACCATUYHBIM 3HAKOM. HaanMep,

azapec peructpa Modbus gynkunonansaoro kozxa F0.02 - 0102H. [TapameTpsl cCOXpaHSIOTCS MOCIE OTKIIOUEHHS
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MO/Iauy MUTAHUsI, €CITH 3aJ1aH CTapUIni OUT ampeca peructpa. Hanpumep, eciu 3anuchiBaeTCs apec perucTpa

8102H, mapametp F0.02 coxpansiercss B EEPROM.

[Ipumedganne: Pecypc EEPROM oxomo 100000 pa3. Ecnu wacTo MEHATh HACTPOHKH YaCTOTHI, 32 HECKOIBKO

JTHEH MM HECKONBKO Henells MoKHO moBpeanTs EEPROM. Ncnonesyiite RAM s 3amucu, 3T0 MOMOXeT H30eKarh

noBpexaeHus EEPROM.

2) Anpec perucTpoB Ipyrux NapaMeTpoB

Onucanue
byskuun

Anpec

perucrpa

OnpenaeneHue JaHHBIX M HHCTPYKIUS

Yrenune/
3aMuch

Peseps

0000H

Peseps

Peseps

Komannma
yIpaBICHHUS

0001H

0001H: Bpamenue Boepesn

0002H: Bpamienue Hazaxn

0003H: OcranoBka

0004H: Bpamienue no HHEpUUH JO OCTAHOBKH

0005H: Copoc ommbku

3amnuch

3amanne
4acTOThI/
MOMEHTa

0002H

JInanason (-10000~10000)

ITpuMeuanue: 3HaueHUE 3a1aHUST YKA3bIBACTCSI B
npouenrax. (-100,00~100,00%). ITpu mHactpotike
BBIXOJHOH YaCTOThI 3HAUYEHHUE YKA3bIBACTCA B IPOLEHTAX OT
MakcuMasbHOU yacToThl. IIpu HacTpolike kpyTsamero
MOMEHT4, 3HaYCHHE YKa3bIBAaeTCs B POLIEHTax OT 2*
HOMMHAJIbHBIN KpyTsIUi MOMeHT. IIpu ycraHOBKe
MpeBapUTENbHO 3aIaHHOTO 3HAUEHHUS MU 3HAUEHUS
obparnoii cs3u [T /I-perymnsaropa, 3HaUCHUE YKa3bIBaCTCS
B IIPOLICHTAX OT COOTBETCTBYIOLIECH HACTPOMKH aHAJIOrOBOI'O
BXOJA.

3anuce/
YTEHUE

Peseps

0003H~
001FH

Peseps

Peseps

Cratyc
npeobpaszoBares

0020H

but0---1: 3anmyck 0: OcTaHoBKa

butl---1: Bpamenue Hasan 0: Bpamenue Bnepen

but2---1: Omub6ka 0:Het omubku

bur3---1: [Ipegynpexaenue 0: Her npenynpexaenus

Bbut4---1: Copoc ommbkn  0: Het cOpoca ommbxu

Urenue

CopaepxaHnue
OIIUOKU

0021H

0: NULL

: Uul Ommbka He10CTaTOYHOTO HANPSDKCHHS IIMHBI

: OC1 CBepXTOK IIpH yCKOPEHUU

: OC2 CBepXTOK IpH 3aMEATICHUN

: OC3 CBepXTOK IpH IOCTOSHHOH CKOPOCTH

: Oul IlepeHanpspkeHne NpU yCKOPEHUU

: Ou2 IlepeHanpsixkeHue IpH 3aMeICHUH

: Ou3 IlepeHanpsikeHHE NPH MOCTOSHHON CKOPOCTH

: GF OmmbOka 3a3eMiieHus

O |0 A [N [ | [W N |—

: SC KopoTkoe 3aMbIKaHHE Harpy3KH

: OH1 Ileperpes panuaropa

— | —_
— O

: OL1 Ileperpy3ka gBurareiis

—
[\

: OL2 Ileperpy3ka npeoOpa3oBarest

—
9%}

: EF0 Omubka cBsi3u

[
N

: EF1 Omu6ka BHEIIHEN KIEMMEI

15: SP1 O6psIB mim gucbanaHc BXOIHOU (asbl

16: SPO O0pbIB min aucbaganc BIXOAHOI (a3bl

17: EEP Ommtka EEPROM

18: CCF Cas13b Mex 1y IpeoOpa3oBaTeneM 1 KJIaBuaTypoit He
MOXET ObITh YCTAaHOBJICHA

19: bCE Ommbka TOpMO3HOTO YCTPOWCTBA

20: PCE Omnbka KOmMpOBaHUS TapaMeTPoOB

21: IDE Ommbka o6Hapy>keHHUsI TOKa X0JUIa

22: ECE Ommb6ka PG

Yrenue

Cojaepxanue
MpeaynpeKICHUS

0022H

0: Her npeagynpexaeHus

1:uu Hpenynpe)lcﬂeHI/Ie HEAOCTATOYHOI'O HAIIPS?KCHUS IITUHBI

2: OLP2 IlpenynpexaeHue eperpy3K npeodpazoBaTes

3: OH2 IlpenynpexaeHue neperpesa npeodpazopaTeis

Yrenue

IIpunoxenne A: IIporokon ceszu Modbus
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PyxoBoncTBo nosn3osareis. IlpeodpasoBarens yacrorsl cepun IHD

Onucanue Anpec Yrenne/
Ornpenenenne JaHHBIX H HHCTPYKIHUS
(pynknun perucrpa 3aMnuch
4: SF3 3 BBIXOAHBIC KJIEMMBI HE BBHINOJIHIIOT OAHOBPEMEHHO
¢ynkimo 10

0023H BeixoaHas yactoTta UreHue
0024H OmnopHas yacrora Yrenue
0025H Hanpsxenne 38eHa NOCTOSHHOTO TOKA Yrenue
0026H BrixonHoe HanpshkeHue Yrenue
0027H BeixoaHoit Tok Urenue
0028H CKOpOoCTb BpallleHHs ABUraTells UYrenue
0029H BrIxo1Has MOIITHOCTH Urenue

[Mapamerpbr 002AH BrixonHO#I KpyTAMMil MOMEHT UreHue

0TOOpaKEeHUS 002BH 3anansoe 3Hauenue IIMI-perynsaropa UreHue

paboTsl/ 002CH 3naueHue curnana obparHoii cessu IIM/I-perynsTopa Urenne

OCTaHOBKH 002DH 3HaueHue curaana no sxoay All Urenne
002EH 3HayeHue curHaia mno sxoay Al2 UreHue
002FH Bpricokuii HMITyJIBCHBIN BXOZ Yrenue
0030H Teky1iee cocTOsIHUE BXOAHBIX KJIEMM Yrenue
0031H Texymue xagpe! [IJIK Yrenue
0032H 3agaHHas JUTHHA Yrenue
0033H DakTHyeckas AIMHA Urenue
0034H Buemnuii cueTuuk Yrenue
0035H Cratyc knemmbl X1 0: HeaktuBna 1: AkTHBHA Yrenue
0036H Craryc kiiemmbl X2 0: HeakruBHa 1: AkTuBHA Yrenue
0037H Craryc kiemmbl X3 0: HeakruBHa 1: AkTuBHa Yrenue

ITapamerpsl

oToBpaKeHs 0038H Craryc knemMbl X4 0: HeaktuBna 1: AkTHBHA UreHue

paboTsy 0039H Craryc kinemmbl X5 0: HeakruBHa 1: AkTuBHA Yrenue

OCTAHOBKH 003AH Craryc kneMMbl X6 0: HeaktuBHa 1: AkTHBHA UreHue
003BH Cratyc knemMMbl X7 0: HeaktuBHa 1: AkTHBHA UreHue
003CH Cratyc knemMMbl X8 0: HeaktuBHa 1: AkTHBHA Yrenue
003DH Pe3zeps Yrenue

3) Ompenenenue craryca xkinemm (0030H).

4. Metoa pacuera CRC16
unsigned int CRC16 (unsigned char *data, unsigned char length)

{

Onpenenenue 8 mnaammx oairt

Onpenenenne 8 crapuinx 6aT 1

7] <]

i

- Pezeps

X9

DO

Y1

\.‘ b
Pene 1
Pene 2

Peseps

Ipunoxenne A: IIporokon csizu Modbus
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PyxoBoncTBo nosn3osareis. IlpeodpasoBarens yacrorsl cepun IHD

inti, crc_result=0xffff;

while (length--)
{
crc_result"=*data++;
for (i=0; i<8; i++)
{
if Ccre_result&0x01)
cre_result= (crc_result>>1) ~0xa001;
else

crc_result=crc_result>>1;

}

return Ccre_result= ( (crc_result&0xff) <<8) | (crc_result>>8) ) ;

Ipunoxenne A: IIporokon csizu Modbus
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PyxoBoactBo non3oBarens. IlpeoopasoBarens yacrorsl cepun IHD

punoxenue B: Iloak/ouenne HKoAepa K npeodpa3oBaresito

SKpaHHpPOBaHHE

DHKOZEp - IIT‘a j__ T\\ Dﬁ YJacTOTHHK

e (o [y
[ I ¥ KT
g | |1 lxad ]
[g |! |:I |! |;I Qﬁ v 2 };:_
4 v -
ovd L i, D COM

e

BrrmeykazanHas cxemMa — 3TO cmoco0 moakiodeHus »HKozmepa mist Push-Pull Beixoma wmm BeIXOma 1o

HanpspkeHuto. HampspkeHne mmrtanust sHKozepa 24 B m pekomeHayemoe NHUTaHWE IJIs1 BXOZHOW OITOMAphI
npeobpazosares 24 B. [Ipumeuanue:
BrrreykazanHble  HHCTPYKIMH TPUMEHSIOTCS U1 CTAaHAAPTHOW BCTpOeHHOHW mumatel PG. MakcmumanbeHast

4acTOTa BXOJHBIX UMITYIbCcOB 50 I 'I.

Mpunoxenne C: MHCTPYKIHUH 110 UCHOJIb3YeMOMY IHKOEPY 114



