Uncmpykuyus no akcnnyamayuu

BbICOKOﬂpOMSBOAMTe.ﬂbeIﬁ MHOFO(*)yHKLIMOHa.ﬂbeIﬁ npeoGpasoBaTenb 4acToThbl

FRENIC-MEGA

/A BHUIMAHWE

Bnarogapum Bac 3a Nokynky nHeeptopa (npeobpasoatens vyactotbl) cepun FRENIC-MEGA .

« [laHHoe w3genve npedHasHa4YeHO ANS yrnpaBreHusl TpexdasHbIMU 3MeKTpoABUraTensiMu.
MpoyTnTE 3TY MHCTPYKLMIO 1 0O3HAKOMBLTECH C MpaBuUiamMmn aKkcnnyaTauum o6opyaoBaHus.

* HapyweHue npaBun akcnnyarauun npuBOAAT K c6osM B pabote wnn  COKpaLLeHMIo
3KCNMyaTaumoHHOro pecypca 1 NosIBNeHNI0 HeMcnpaBHOCTEN.

« [laHHas WHCTPYKUUst OormkHa ObiTb nepefaHa KOHEYHOMY MOMb30BaTEMd U XpaHWUTCH B
HafeXXHOM MeCTe Ha NPOTSPKEHUM BCEro CpoKa aKcnnyaTaumum obopyaoBaHus.

* MNopsigok  aKkcnnyaTaumMm [OMOMHUTENbHOrO 060pyAoBaHWs MNpUBEOEH B COOTBETCTBYHOLLMX
PYKOBOACTBAX.
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BBEOEHUE

Bnarogapum Bac 3a nokynky npeobpasoBatens Yyactotel FRENIC-MEGA.

9710 nsgenue paspabotaHo AN yrnpaBreHus TpexdasHbIMK ABUraTensiMn nepeMeHHoro toka. MpoyTtute
HaCTOSILLYH MHCTPYKLIMIO MO SKCNyaTauuu ansi npaBuibHOro obpalleHnsi u paboTebl C STUM U3LENUEM.
HenpaBunbHoe obpalleHne MOXeT NPUBECTU K HernpaBUbHON paboTe, CHWKEHWUIO cpoka CryxObl Mnu
Oaxe K BbIXO4y M3 CTposi Npeobpa3oBartens 1 gBuraTensi.

OTa MHCTPYKUMS No 3SKcnfyaTauum NOAroToBreHa Ans npeobpasoBaTtenen 4acToThbl, NpeaHa3Ha4YeHHbIX
ansa npumeHenns B Asum (FRN _ ~~ G1m-2A/4A) n EBpone (FRN _ _ G1m-4E). OcHoBHOE pa3nuuue
Mexay npeobpasoBaTensMu 3akrno4aeTcs B 3aBOACKMX HACTPOMKaXx.

rlpe,D,OCTaBbTe 9Ty WHCTPYKUMIO KOHEYHOMY noJib30oBaTesiio 3TOro usgenud. Heobxoanmo XPaHUTb
MHCTPYKUUIO B HAEXXHOM MeCTe U He jonyCKaTb ee YyTepu.

Hwke npuBegeH cnucok ocTanbHOW LOKyMeHTauuu ans npeobpasoBarternen FRENIC-MEGA. Tlpu
HeobXx0AUMOCTM O3HaKOMbTEChH C HEM.

e FRENIC-MEGA User’'s Manual

e RS-485 Communication User's Manual

e PykoBoacTso no nporpammupoBaHuio FRENIC-MEGA
OTM OOKYMEHTbl MOryT MU3MeHsiTbest 6e3 npepynpexaeHus. Ybegutece B ToM, 4To Yy Bac nocnegHss
BEPCUA 3TUX JOKYMEHTOB.

m Mepbl npegocTopoxHoOCTH

HeoGxoavMo npounTatb 3Ty WHCTPYKUMIO MOSMHOCTbIO Mpexae, YeM Mpuctynatb K ycTaHOBKe,
noakmntoyeHun, paboTe wnu obcnyxuWBaHUM W MpoBepke. YbeauTtecb, 4TO Bbl xopowo noHsAnm
MpPOYMTaHHOE W MOSIHOCTbID OCBedOMIeHbl 060 BCex Mepax MpefoCTOPOXHOCTUM nepes  Hadarnom
NCMoNb30BaHUsi UHBEPTOPA.

B faHHON MHCTPYKUMWU Mepbl NPELOCTOPOXHOCTY pa3faeneHbl Ha ABe KaTeropuu.

AOCTOPO)KHO OTka3 oT cobnogeHns nHdopmauum, 0603HaYEHHOW 3TMM 3HAKOM,

MOXEeT MNpuBECTU K OnacHbIM MnocneacTtBudaM, BO3MOXHO Oaxe K
CMepTesibHbIM Ucxogam Unu cepbe3HbiM TpaBMaM.

ABHMMAHME OTkas oT cobnogeHns mHpopmaunm, 0603HAYEHHOW 3TMM 3HAKOM,

MOXeT MPMBECTM K ONacHbIM MOCMeACTBUSIM, BO3MOXHbIM TpaBmam
nerkon u cpegHenl TSXKeCTM wW/Mnn K 3HaduMTenbHomy yuiepby
MMmyLlecTBa.

OTka3 ot cobntogeHuss nHgpopmauum, o6osHaveHHow cnosom “BHUMAHUME” MoxeT Takke NpUBECTU K Cepbe3HbIM
nocrneacTBusiM. 9T Mepbl NPeAOCTOPOXKHOCTA UMEIOT UCKITIOYUTENBHO BaXXHOE 3HAYeHWe U A0NMKHbI cobnoaaTbest
Bceraa.

MpakTnyeckoe npuMeHeHue

AOCTOPOXHO

o Cepums FRENIC-MEGA paspabotaHa pgna ynpaBneHusi TpexdasHbIMM  aCUHXPOHHbLIMU
asuratenamu. He ucnonb3yinte ee ang ogHodasHblx ABuratenen unv Ang Apyrnx HasHadeHun.
Bo3MOXHO BO3ropaHue UM Hec4acTHbIN CryYamn.

e Cepus FRENIC-MEGA He gormkHa ncnonb3oBaTbCAa A4S CUCTEM XKMU3HeobecnevyeHns nnm gpyrmx
NPUMEHEHUI, HaNpPAMYIO CBA3aHHbIX ¢ 6e30NacHOCTLIO MoaeN.

e HecmoTpsa Ha TO, YTo NpeobpasoaTenn FRENIC-MEGA npou3Boasatcst npu CTPOrom KOHTpose
KayecTBa, YyCTaHaBMnMBaWTe 3alUMTHble YCTPOWCTBa Ans 3aJay, B KOTOPbIX OHM MOryT
npenoTBpaTtMTb  BO3MOXHbIE HecuyacTHble criyyan unu yulepb mmyliectsa m3-3a Bbixoga M3
CTposi NpeobpasoBaTensi 4acToThl.

Bo3moXxeH HecHYacTHbIN cry4an




YcTaHOBKa

AOCTOPOXHO

e YcTaHaBnuBaMTE WHBEPTOP Ha OCHOBaHUM W3 MeTanna WnuM ApYrux HeBOCMNIaMeHSIEMbIX
MaTepuarnos.
B npoTMBHOM criy4ae BO3MOXHO BO3ropaHue.

e [loBnun3ocTn He OOMKHO HAXOAUTBLCS BOCMNAMEHSIIOLLNXCA OOBbEKTOB.
310 MOXeT NpuBecTU K Noxapy.

o [IpeobpasoBartenu 4YacTtoTbl MowwHocTbio 30 kBT mnu Bbiwe, nmetowme creneHb 3awmtbl IPOO
OOMycKatoT BO3MOXHOCTb NMPUKOCHOBEHUSI YernoBeKka K TOKOBeAyLLMM YacTam. MpeobpasoBartenu,
K KOTOPbIM NOAKMOYEHbl APOCCENM NOCTOSIHHOIO TOKa, TakkKe [4OMyCcKatoT Takyto BO3MOXHOCTb. B
3TUX cryyasx obs3aTenbHa UX YCTaHOBKa B HEOOCTYMHOM MECTE.
B npoTMBHOM criyyae BO3MOXHO MOpaXeHWe 3NIeKTPUYECKUM TOKOM WIIM HeCHaACTHbIN

cnyyamn.

/A BHUMAHUE

e [lpu nepeHoce He OepXnTe NHBEPTOP 3a €ro NePEeHIO KPbILLKY.
310 MOXeT NpuBecTU K NageHuto Npeobpa3oBaTernisi U TPaBMam

o Heobxogumo npegoTBpalLaTh HakannMBaHWe Ha paguatope npeobpasoBartens nyxa, 6ymaxHoro
BOJTOKHA, OMUIIOK, MbININ METANNIMYECKON CTPYXKKN UK ApYrx MaTepuanos.

o [lpy M3MEHEHMU MOMOXEHUS BEPXHUX U HWXKHUX KpenrneHun npeobpasoBaTenss UCNonb3ynte
TONbKO YKa3aHHbIe B MHCTPYKLUN BUHTbI.
B npoTMBHOM criyyae BO3MOXHO BO3ropaHue unmu Hec4acTHbIW Cry4au.

e He ycraHaBnuBanTe W He BKIOYaWTe WHBEPTOP, KOTOPLIA MNOBPEXAEH WNW B KOTOPOM
OTCYTCTBYIOT Kakve-Hubyab getanu.
310 MOXeT NpUBeCTU K NoXapy, HeCYaCTHOMY Cry4alo UM K TpaBMaMm.

MNoaknroyeHune

AOCTOPOXHO

e Ecnu B nutalowen nuHUM He YCTaHOBMEHO YCTPOWCTBO 3alUMTbl OT YTEYKUM TOKA Ha 3eMrio,
yCTaHoBUTEe  gudppepeHumnanbHbin - aBToMatudeckun  Bblkntodatens unu Y30  nepea
npeobpasoBaTteneM A 3alnTbl NOAXOAALLEN K HEMY JTIUHUW.

B npoTMBHOM criyyae BO3MOXHO BO3ropaHue.

e [lpn nopgkntoveHMn npeobpas3oBaTens K NUTAOWENn NUHUA NOOKIIoYMTE PEKOMEeHOYEMbIN
aBTOMaTMYECKUI BbIKNtoYaTenb unum anddepeHumanbHbli aBTOMaTUYEeCKUA BbIKMOYaTeNnb B
uenb MuTaloLWen NUHUM Kaxaoro umHeepTopa. Mcnonb3ynte pekoMeHOyemble YCTPOWCTBA C
pekomMeHAyeMbIM HOMWUHAMNoOM ToKa.

McnonbayiTe npoBoga € 3a4aHHbIM CEYEHUEM.
ObGecneunBanTe 3aTsXKKy BUHTOB C 3aJaHHbIM MOMEHTOM 3aTSKKM.
B npoTMBHOM criyyae BO3MOXHO BO3ropaHue.

e [lpy wucnonb3oBaHWM HECKONbKUX npeobpasoBatenern W [BUraTener He UCMNOonb3ynTe
MHOFOXWINbHbIN Kabenb ANa Npoknagky Bcex NPoBOAOB B OAHON 06onovke.

310 MOXeT NpuBecTU K Noxapy.

o (Ob6s3aTenbHO nogkntovanTe gpoccernb noctodgHHoro Toka (DCR) ecnu MOLWHOCTb MMTatoLLEro
TpaHcgopmaTopa npeBbiwaeTr 500 kBA n 6onee yem B 10 pa3 npeBblaeT MOLHOCTb
npeobpasoBaTens.

310 MOXeT NpuBecTU K Noxapy.




AOCTOPOXHO

e 3asemnante npeobpasoBatenb B COOTBETCTBUM C rOCYAAPCTBEHHBIMA UMM MECTHbIMU
cTaHgapTamu

e Y6eauTech, YTO 3a3eMmeHne NOAKMIOYEHO K knemmam &G,

B npoTMBHOM crniy4yae BO3MOXHO NopaXeHue 3neKTpu4ecKuM TOKOM Unmn Bo3ropaHue.
MoakntoyeHne AOMKHO BbIMOMHATLCH KBAaNUMUUNMPOBAHHBIMU 3MEeKTPUKamMu.
Y6eanTtech, YTO NOAKMNIOYEHME NPOU3BOANTCS NOCHE CHATUSA NUTaHUS.
B npoTMBHOM criyyae BO3MOXHO NopaXXeHue 3neKTpU4eCKUM TOKOM.
e BbinonHante nogkntoveHve nocne ycraHosku MY,
B npoTMBHOM crniyyae BO3MOXHO NopaxeHue 3neKTpu4ecKuM TOKOM Unu TpaBMbl.

o [IpoBepbTe COOTBETCTBME KOMUYECTBA BXOAHbIX a3 M HOMWMHaMbHOro HanpskeHnus MY c

dasamum 1 HanpsPKeEHMEM CeTU, K KOTopor noakmntovaetca MY.

B npoTMBHOM crny4yae BO3MOXHO BO3ropaHue Ui Hec4acTHbIW Cry4amn.

He nogkniovanTe ceTeBoe HanpsikeHue K BbIXxogHbIM knemmam (U, V u W)

Mpu nogxntoyYeHMn TOPMO3HOIO pe3ncTopa NoAKMYanTe ero Tonbko K knemmam P(+) n DB.
9T0 MOXeT cTaTb NPUYUHON BO3ropaHUsA UNN HeCHaCTHOro criyyas.

e M3onsauusa npoBOOoOB Lenu ynpaBrieHUsl HE paccyuMTaHa Ha BbICOKOe HampsbkeHue. [loatomy
ecrnu nNpoBoaa uenew ynpaBneHns NMeLoT NPSIMON KOHTaKT C HEN30NMPOBAHHBIM NMPOBOAHUKOM
CWITOBOM LiEMU, U30MSLNOHHOE MOKPbITUE MOXET HapyLMTbCA U B Lienb yNpaBneHus nonaget
BbICOKOE HanpsbkeHue. YbeauTtecb, YTO NpoBoAda Lenu ynpaBreHWs He BXOAAT B NPsiMON
KOHTaKT C HEU30MMPOBAHHbLIMW MPOBOAHMKAMM FITABHOW LIEMNN.

HecobniogeHne 3TOM NpPEenoOCTOPOXHOCTU  MOXET TMpPUMBECTM K  NOpaXeHur
3NEeKTPUYECKUM TOKOM MNU HECHACTHOMY Cllyyalo.

o [lepen M3MeHeHMEM COCTOSIHUA MepeknioYaTenen Unn NPUKOCHOBEHMEM K NnaTte ynpasneHus
OTKMUNTE NuTaHMe npeobpasoBaTenss M MNOAOKAUTE KaK MUHUMYM 5 muHyT ans T4
MOLLHOCTbIO 22 KBT 1 Hwxe, nnn 10 muHyT gns MY mowHocteio 30 kBT u Bhiwe. YoeaouTecs,
4YTO CBETOOMOA WHAMKAUUW HanpshkeHuss B 3BeHe MOCTOSHHOrO Toka He ropuT. 3artewm,
NCNomnb3yss MynbTUMETP UMW OPYron M3mepuTenbHbln npubop ybeauTechb, YTO HanpsbkeHue
3BEeHa MOCTOSIHHOIO Toka Mexay knemmamu P(+) n N(-) cHu3mnocb Huxe 6€30nacHOro ypoBHS
(+25 B vnun Hwxe).

B npoTMBHOM cny4yae BO3MOXHO NopaKeHue 3f1eKTPUYECKUM TOKOM.

/A BHUMAHUE

e [lpeobpasoBaTenb 4YacToTbl, ABUratenb W Kabenu M3nyyatT 3reKTPOMarHUTHbIe MOMEXU U
MOryT NPUBOAMTbL K HEMpaBuIlbHOW paboTe OaTyMKOB n gpyrux yctpoicts. [Ons
npesoTBpaLLEHNst 9TOro HEOGXOAMMO BbINOMHSATL MEPbI Mo Gopbbe ¢ nomexamu.

B npoTMBHOM crniyyae BO3MOXeH HeCHYaCTHbIW Criyvan.

PaboTa

AOCTOPOXHO

o [lepea nogadven HanpskeHus ybeamtecb, YTO NEPEdHsI Kpbllwka 3akpbita. He cHumante
nepeaHo NaHenb Npy NogaHHOM HanpsXKeHUU Ha UHBEPTOP.

B npoTMBHOM cny4yae BO3MOXHO NopakeHue 351eKTPUYECKUM TOKOM.

e He npousBoanTe NepekntoveHnsi ¢ BNaxHbIMU pyKaMu.
3T0 MOXeT NPUBECTU K NOPaXEHUIO INIeKTPUYECKUM TOKOM.

e [lpu ucnonb3oBaHuMM OYHKUMU aBTO-Mepesanycka npeobpas3oBaTernb MOXET aBTOMaTUYeCKU
nepesanyctutbCA W 3anycTuTb ABuUratenb, HECMOTps Ha cpabaTblBaHMe oLwunbKK.
ObGopynoBaHue [OMKHO ObiTb pa3paboTaHo Takum obpas3oM, 4TOObI  Jaxe BO BpeMs
nepesanycka rapaHTupoBanacb 6e30nacHoCTb.

B npoTMBHOM criyyae BO3MOXeH HeCYaCTHbIN cryyvan.




AOCTOPOXHO

Ecnu ucnonb3ytoTcs (OYHKLMM OrpaHUYeHUss Toka MM MOMEHTa, (PYHKLMM aBTOMAaTUYECKOro
3amefieHunsl (aHTU-peKkynepaTMBHOE YNpaBreHWe) UM KOHTPOSb NpeaynpexaeHusi neperpysku,
TO npeobpasoBaTenb MOXeT paboTaTb C  YCKOpeHuem/3amensieHMeM UnM  4YacToTOW,
OTNMYaloLWMNXCsl OT 3afaHHblX 3HadeHuin. ObopygoBaHMe OOMKHO ObiTb pas3paboTaHO Takum
o6pa3som, YTOObI Aaxe B TakMX Cny4vasix rapaHTUpoBanacb 6€30nacHoCTb.

KnaBuwa @ Ha nynbTe onepartopa AENCTBYET, TONbKO €CNW BKMOYEHO yNpaBnieHue ¢ nynbta c
nomoLLbio yHKunoHanbHoro koga F02(=0, 2 vnu 3). Ecnn nynbT onepatopa OTKIKOYEH, TO
NnoAroToBbTE OTAENbHbIV aBapUHBIN BbiKNtoYaTenb ansa obecneveHus 6e3onacHocTn paboThl.

[Mpy nepekntoYeHnn UCToYHMKA KOMaHabl 3anycka € nynbTa onepaTtopa (MecTHoe ynpaBneHue)
Ha BHellHee obopygoBaHMe (OMCTAHUMOHHOE YMpaBIieHWe) MyTeM Mnodayn Ha BXO4 KOMaHAbl

=
“MepekntovyeHne Ha ynpaeneHue no cetn” LE knaBuwa @5 He akTuBHa. [ns BKMOYEHUs

KnasuLm @ ONsl aBapuiHOM OCTaHOBKWM Mpu NOOOM MCTOYHMKE KOMaHAbl 3anycka, BKIHYMTE
dyHKumo npuoputeTa knasmwm STOP B doyHKUMKn HI6(=1 nnu 3).

Mpn akTmBauum nobon M3 3aWUTHBIX QYHKLWUA, CHayYana ycTpaHUTE BbI3BaBLUYIO €€ MPUYUHY.
3aTem nocne NpoBePKM OTKMHYEHUS BCEX KOMaHZ 3anycka, copocbTe owmbky. Ecnn owmbka
cbpacbiBaeTca Mpu NoAaHHOW KOMaHAe 3anycka, TO MHBEPTOp MOXET MofaTb HanpsikeHwe Ha
ABurartenb 1 3anyctutb ero.

B npoTMBHOM crny4yae BO3MOX€eH HecUYaCTHbIN criyvyaun

HecmoTpst Ha TO, YTO OBuratenb Obif1 OCTAaHOBMEH, TO MPU MoJaye NMUTAKOLLIEro HanpshKeHUst K
BXoAHbIM knemmam L1/R, L2/S v L3/T, Ha BbIxogHbIX knemmax mHeeptopa U, V nu W moxeTt
MPUCYTCTBOBATb HaMpsXKeHUe.

[axe ecnu komaHga 3anycka OTKMOYEHa, Ha BbIXOAHbIX knemmax uHBeptopa U, V. .u W
NPUCYTCTBYET HaNpPsKeHNe Npy aKTMBMPOBAHHON KOMaHAe CepBO-OOKMPOBKM.

Bo3MOXHO nopaxeHue 3NeKTPMYECKUM TOKOM

A\ BHUMAHUE

He npukacavtecb Kk paguvaTtopy U TOPMO3HOMY pPe3uUCTOpY, T.K. OHU WMMEKT OYEeHb BbLICOKYHO
TemnepaTypy.

31O MOXeT NPUBECTU K OXKOoram.

®DyHKLUMSA TOPMOXKEHUSA NOCTOSIHHOIO TOKa He NpeAHa3HadYeHa ANng yAepXuBaHUs MexaHu3ma.
Bo3MoOXHbI TpaBMblI.

Ecnu ynpaBneHue npeobpasoBatenem MnpoMcxoauT C UCMOMb30BaHWEM OMCKPETHbIX BXOAOB,
KOTOpble MepekniovalnT UCTOYHMKM KOMaHZ 3amnycka Wnu 3agaHusa 4vactoTbl (Hanp. SS1, SS2,
SS4, SS8, Hz2/Hz1, Hz/PID, IVS w LE) TO BO3MOXEH BHe3arnHbl 3anyck ABuraTens unu
BHE3anHoe U3MeHeHne CKOpOCTH.

9TO MOXEeT NPUBECTU K HECHYACTHOMY Clly4al Uiin TpaBMaM.




TexHu4eckoe OGCHy)KVIBaHVIe, npoBepkKa u 3aMeHa 3Jy1ieMeHTOB

AOCTOPOXHO

e [lepen Havanom paboT No obcnyXmnBaHMO/MPOBEPKE OTKIIOYMTE MUTaHWE npeobpasoBaTtens u
noaoXxamte kak MUHUMYM 5 MuHyT ans MY mowHocTelo 22 kBT n Huxke, unm 10 munyT gns M4
MowlHocTeio 30 kBT 1 Bbiwe. Yb6eautecb, YTO CBETOAMOA WHAMKALUW HanpshkKeHUst B 3BEHe
MOCTOSAHHOrO TOKa He ropuT. 3aTem, WUCMonb3ys MynbTUMETP WNW APYron M3mepuTenbHbIN
npubop ybeamTechb, YTO HanpsKeHMe 3BeHa MOCTOSHHOIO Toka mexay knemmamu P(+) n N(-
)CHM3MMOCh HWXKe B6e3onacHoro ypoBHs (+25 B unu Huxke).

B npoTMBHOM criyyae BO3MOXHO NopaxeHue 3neKTpUu4ecKumM ToKoM.

e TexHunyeckoe obBCnyxuBaHMe, NPoOBepka M 3aMeHa 3MEeMEHTOB [AOMKHAa BbIMNONHATLCS TOMbKO
KBannuUMpoBaHHbLIM NEPCOHANoM.

CHMMUTE Yachl, KornbLia 1 apyrue Mmetannuieckne npegMmeTsl nepes Hayanom paboTsl.
Mcnonb3synTe n3onnpoBaHHble NHCTPYMEHTbI.
B npoTMBHOM crniyyae BO3MOXHO NopaXeHue 3fIeKTPU4YeCKUM TOKOM Unn TpaBMbl.

e 3anpeLlleHo BHOCUTb U3MEHEHUSI B Mpeobpa3oBaTtesnie 4acToThl.
3T0 MOXeT NPMBECTU K NOPaXEHUIO INIEeKTPUYECKUM TOKOM UNn TpaBMam.

YTununsauus

AOCTOPOXHO

. I'Ip|/| yTtunmnsauumm npe06pa303aTenﬂ HacCTOTbl HY>KHO OTHOCUTbLCA KaK K MPOMbILLJIEHHbIM OTXO4aM.
B NPOTUBHOM Clly4yae BO3MOXHbl TPaBMbl.

OBLUME NPEOOCTEPEXEHUA
PucyHkuM, npvBeaeHHble B JaHHOM PYKOBOACTBE MOryT U3obpaxaTb npeobpasoBaTenb 6e3 KpbIWKM MIn
BaLMTbI ANS UAMIOCTPALIMN BHYTPEHHMX SIIEMEHTOB.
Mepen Havarnom paGoTbl HEOOXOAUMO YCTAHOBWUTHL BCE KPbIWKU Ha MECTO M BbIMOSIHUTL TPeGOoBaHWS,
nNpuBeAeHHbIE B PYKOBOACTBE.

MukTorpammsl

B MHCTPYKUMK UCMONb3YIOTCS CreayoLme NUKTorpaMMbl.

OTa nukTorpaMma nomevaeT MHopmaumtio, 6e3 yyeta KoTopoi npeobpasoBaTenb
MOXeT paboTaTb Hea(EKTMBHO, a Takke WH(OPMaLMIO  OTHOCUTENBHO
HEKOPPEKTHOM PaboTbl U HACTPOEK, KOTOPbIE MOTYT NPMBECTM K HECYACTHBLIM CryYasM.

[puniedanue

OTa nukTorpamma nomevaeT MHOPMaLMIO, KOTopas NoMoraeT npuv HaAaCTPOWKE UMK
Cosert paBoTe

L:Ir[[ OTa nuktorpamma coobulaet 06 nctouHuke 6onee nogpobHom nHdopmauuu.




CooTBeTCTBME AMPEKTUBAM NO HU3KOBOJNILTHOMY ob6opyaoBaHuto B EC

Ecnn yctaHoBKa Mpou3BOAUTCS B COOTBETCTBMM C TPebGOBaHMSIMM  YKa3aHHbIMW  HUXe, TO
npeobpasoBatenu umetowmne Mapkupoky CE cOOTBETCTBYIOT AMPEKTMBaM MO  HU3KOBOSIbTHOMY
obopynosanuio 73/23/EEC.

AOCTOPOXHO

1. Knemma 3asemneHuss @G pgomkHa ObiTb Bcerda nogkniodeHa K 3emne. He ncnonb3ymrte
YCTPOMCTBA 3aLUUTHOIO OTKMYEHMS unn guddepeHumanbHbii aBToMaT Kak eOUHCTBEHHbIN
cnoco® 3aluTbl OT MOpPaXEHUs! 3MEeKTPUYECKMM TOKOM. YOeauTech, YTO 3a3eMMsHOLMIA NPOBOA
nmeeT ceveHune bonbluee, YeM NUTaOLME NpoBoaa.

2. lpn wucnonb3oBaHuM ¢ npeobpasoBaTteneM 4YacToTbl aBTOMAaTUYECKUMM  BbIKMOYaTeNb,
onddepeHumnanbHbii aBToMaTuyeckmii BolkntovaTens/Y30 unmM MarHUTHBIA KOHTaKTOP OOJDKHbI
cooTBeTcTBOBaTL cTaHaapTam EN mnun IEC.

3. Tlpu wucnonb3oBaHuM gudpdepeHumnansHoOro aBTOMaTUYecKkoro Bblknoyatens wnu Y30 ans
3aWnTbl OT MOPaXEeHUss TOKOM Ha MNEPBMYHOM WAM BTOPWUYHOW CTOPOHE MUTAKOWEN NUHUK
ybeauTech, UTO Ha NEPBUYHON CTOPOHE MHBEPTOPA AMNs MUTAOLLEro TpexdgasHoro HanpsKeHus
200/400 ncnonbayetca anddepeHumanbHbii aBTOMaTUYECKUIA BbIKMoYaTenb knacca B.

4. TlpeobpasoBaTenb OOIMKEH IKCMMyaTUPOBATLCH B YCIOBUSAX OKPYXKatoLLen cpefbl CO CTENEHbIO
3arpsi3HEHUs He Bbile 2-r0 YPOBHS 3arps3HeHus. Ecnu cteneHb 3arps3HeHUst COOTBETCTBYET 3-
My Mnu 4-My YPOBHIO 3arpsi3HEHUs HEOOXOAMMO yCTaHaBnuBaTbk NpeobpasoBaTens B 000MOYKy
CO CTeneHbio 3awmnThbl IP54 nnu Bblwe.

5. Heobxogumo ycTaHaBnuBatb npeobpasoBaTernb, APOCCENN MNOCTOAHHOMO MMM MNepeMeHHOro
TOKa, BXOAHblE W BbIXOOHblE PUNLTPbI B ODOMOYKE CO CTEMNEeHbIo 3awWuTbl He Hmke [P2X
(NepegHaAs naHenb OOMXHa MMETb CTEMeHb 3aWnTbl He Hke IP4X npu BO3MOXHOCTM JOCTyna)
ONS npefoTBpaLLeHNsi BO3MOXHOCTU NMPUKacaHWsi K TOKOBEAYLLMM YacTAM.

6. He noagknioyante MeaHble MNpoBOAA HanpsMyl K 3as3eMisiowmm  knemmam. Mcnonesyite
Ny>XeHble HAKOHEYHWKM A1 MOOKIOYEHUS.

7. Ecnn npeobpasoBartenb aKcnnyaTnpyetcsa Ha BbicoTe 6onee yem 2000 M, HEOGXOAMMO YCUNNTL
usonaumio ans uenen ynpaeneHus. MY He gomkeH ncnonb3oBaThCs Ha BbicoTe 6onee yem 3000
M.
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CooTBeTCcTBUE AUPEKTUBAM NO HU3KOBONLTHOMY o60opyaoBaHuto B EC (npoaomxkeHue)

AOCTOPOXHO

8. Wcnonb3ynte nposoga, ykaszaHHble B EN60305 MpunoxeHue C.

PekoMeHayeMoe ceyeHre NpoBogoB (Mm?)
x __| ABTomaTuyeckmit Cunosas uenb 2 |o
= = ’S | BbIkNtoyaTens *1 = I
| ., @ 93 Bxog *2 s |z |E |E-=
=~ = s S —
E 5 ® S 2| HomuHanbHbiit (LR, L2/S, L3/T) 5 o) = Ex
[0} o g T = N o SN =4 O =0
S| ITg Tun MY s = TOK o ® o * o 09O |0 m
z g‘ g 23 3azemnenue MY Z3 | o = e@ (8 [E= (%8
§|=% 5 2 86 => | 38x| 32 |S |BE|ER
o m [ ] o (=) O = = =
= a B & =) o £x |a |ETIEE
[ < 3= o 3 |5 I Is
: : SRR SN
DCR 6e3 DCR cDCR | 6e3 DCR o f:)[ 8; o
0.4 FRNO0.4G1m-20 5 5
0.75 | FRN0.75G1m-20 10 1 1 1 1
1.5 FRN1.5G1m-20 | HD 10 15
2.2 FRN2.2G1m-20 20 1.5
3.7 | FRN3.7G1m-20 20 30 2.5 4 2.5 2.5
55 | FRN5.5G1m-20 'I:'B =0 Sy 4 d g 4 1
7.5 HD 40 75 6 10 6
FRN7.5G1m-20 D 10
11 — 50 100 10 16 16
FRN11G1m-20 D -
m 15 75 125 16 25 16 25
o HD 0.65
g FRN15G1m-20 B a5
1185 150 25 35 25 '
@ FRN18.5G1m-20 D 100 35
22 HD 175 35 50 35 1.5
FRN22G1m-20 —
30 HD 150 200 50 70 50 70
FRN30G1m-20 D 2.5
37 — 175 250 70 95 70 95
FRN37G1m-20 D 4
45 HD 200 300 95 70x2 95 50x2
FRN45G1m-20 B 6 2.5
55 — 250 350 50x2 95x2 70x2 | 70x2
FRN55G1m-20 10
75 LD | 350 - 95x2 — 95x2 | 120x2

Mpum.: CumBon (m) 3ameHseTcs Ha S nnm E B COOTBETCTBUM C TUMOM MCMOSNHEHUS.
CumBon (o)3ameHsieTcs Ha A unu E B COOTBETCTBUM C MECTOM Ha3HAYEHWUS.
*1 Tunopa3amep M MoAenb aBTOMATUYECKOTO BbIKMHOYATENS MOXET pa3nuyatbCsi B 3aBUCMMOCTU OT MOLLHOCTU
nuTatowero TpaHcdopmatopa. MNogpobHee cm. COOTBETCTBYHOLLYIO TEXHMECKYIO JOKYMEHTALMIO.
*2 PekomeHgyemoe ceveHne nposogos cunoson uenm u3 NBX 70°C 600B npu okpyxatowen cpege 40°C.
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CooTBeTCcTBME AMPEKTUBAM NO HU3KOBOJIbTHOMY o6opyaoBaHuio B EC (npopomnxeHue)

AOCTOPOXHO

PekoMeHayeMoe ceueHie NPoBofoB (MM)
= __| ABTOMaTHuecKuit Cunosas uenb o |2
‘E ) é\ 5 ,§ BbIKNOYaTenb *1 Bxon *2 5 = E E |\:
= = b S «—
b 'g = % 2| HomuHanbHbIi (L1/R, L2/S, L3IT) « 5 by = Ex
= = % N SN c O =|l0o=
S| Zg Tun MY s S TOK = * @ * a8 |(0S|oam
5|38 gz 3asemnewe M4 | Z= | . =| 8@ (8 [($=(38
X st X 0O e = o 2 CoO|C o
& | =S D ¥ SG o> | O == | E x 2
3 @ ez [ ] g~ | 3 - |> [SE|SE
= o = X D o= & o = S s o
© — o= o o5 |5 i I=
T fie) =5 a | = cE
c 8 |7 |2 |23
DCR 6e3 DCR cDCR | 6e3 DCR o é’[ é’[ o
0.4 FRNO0.4G1m-40 5
0.75 | FRNO.75G1m-40 5 1
1.5 FRN1.5G1m-40 | HD 10 1 1 1
2.2 FRN2.2G1m-40 10 15
4.0 FRN3.7G1m-40 20 1.5
55 FRN5.5G1m-40 II-_IEE)) 15 30 2.5 1.5 1.5
7.5 tD 20 40 1.5 4 25 2.5
FRN7.5G1m-40 D
1 ") 30 50 4 6 4 4 1
FRN11G1m-40 D
15 ") 60 10 6 6
om FRN15G1m-40 40 6
o LD 0.65 -
S | 18.5 ") 75 10 _ |25
N FRN18.5G1w-40 = 16 10 082l
® 22 HiD 50 100 10 16 ’
FRN22G1m-40 D
30 HiD 75 16 25 16
FRN30G1m-40 D 125 25
37 ") 35 25
FRN37G1m-40 D 100 25
45 HD 150 50 35 35 1.5
FRN45G1m-40 D
55 ") 125 200 35 70 50 70
FRN55G1m-40 D 2.5
75 oo 175 ~ 70 ~ 70 | 95 oI
g0 | FRN7SGIw-40 FI5 500 95 95 | 50x2 “

Mpum.: Cumson (m) 3ameHsieTcd Ha S nnu E B COOTBETCTBUM C TUMOM UCMONHEHUS.
CumBon (o)3ameHsieTcd Ha A unu E B cooTBETCTBUM C MECTOM Ha3HaYEHUS.
*1 Twunopa3smep M MOAenb aBTOMaTMYECKOrO BbIKIOYATENS MOXET pasnnyaTbCA B 3aBUCMMOCTM OT MOLLHOCTU
nuTatoLLero TpaHcgopmaTopa. MogpobHee cMm. COOTBeTCTBleLLl,XEO TEXHUYECKYI0 AOKYMEHTaLUMIO.
*2 PekomeHgyemoe ceveHve npoBogoB cunosoi Lenu 13 MNBX 70°C 600B npu okpyxatoLlen cpege 40°C.
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CooTBetcTBUe ctaHpapTam UL n CSA (cUL ceptucdmkaumsa ana KaHagbl)

Ecnn

yCTaHOBKa npous3sBoaunTtcA B COOTBETCTBMM C TpeGOBaHVIﬂMI/I YKa3aHHbIMU  HUXKE,

npeobpasoBartenu umetowwme ceptudukaumo UL/cUL cootBeTcTBYIOT cTaHgapTam UL n CSA.

TO

AOCTOPOXHO

OneKkTpoHHas 3aluuTa OT NeperpeBa ABUraTens npeaycMoTpeHa B KaXaon Mogenu.
WcnonbaynTe yHKuMoHanbHble kogbl F10 o F12 ons ycTaHOBKM YPOBHS 3aLLUTbI.
Vcnonb3yinTe TONbKO MeaHble NPoBOAa.

Vcnonb3yinTte npoBoda Ans Lenen ynpasneHus Tonbko 1-ro knacca.

CnocoBHOCTb K KOPOTKOMY 3aMbIKaHNS

“MogxoanT Ans WUCMONb30BaHWS B MMHUM C TOKOM YCTaHOBMBLUErOCH CUMMETPUYHOrO
KopoTkoro 3amblkaHus 100 000 A npu HanpsbkeHun makcumym 240 B ana MY knacca 200B
22 kBT wvnm Hwuxe, makcumym 230 B gna MY knacca 200 B 30 kBT wnu Bbllwe npu
MCNoNb3oBaHMM MpefoxpaHuTenen knacca J wnvM aBTOMATUYECKOro BbIKNOYATENs BO
CMOCOOHOCTBLIO pa3mblkaHns cuMMmeTpuyHoro Toka K3 He meHee 100 000 A npu HanpsikeHun
makcumym 240 B.” Mogenu FRN; knacc HanpsikeHns 200 B.

“MogxoanT Ons WUCMONb30BaHWS B NMHUM C TOKOM YCTaHOBMBLLErOCH CUMMETPUYHOrO
KopoTkoro 3amblkaHua 100 000 A npu HanpsbkeHun makcumym 480 B ana MY knacca 400B
npu MCNonb30BaHWMU MpefoxpaHuTenen knacca J vnv aBTOMaTUYECKOro BbIKIKOYaTensi BO
CMOCOBHOCTLIO pasmblkaHnst cuMMmeTpudHoro Toka K3 He meHee 100 000 A npu HanpskeHuu
makcumym 480 B.” Mogenu FRN; knacc HanpsikeHns 400 B.

MopknioyeHne npoBoda K KneMMam [OfKHO NPOM3BOAUTBLCA KOMbLEBBLIM KabenbHbIM
HaKOHeYHMKOM cepTudmumpoBaHHbiM no ctaHgaptam UL n CSA. HakoHeyHuK [ormkeH
obxumaTbca cneynanbHbIM MHCTPYMEHTOM, NpeanaraeMbiM Npon3BoanuTeENEeM.

Bce uenn L1/R, L2/S, L3/T, RO, TO, R1, T1 QomkHbl MMEeTb OOWMA pasbeanHUTeNnb U
OOMXKHbI ObITb MOAKMIOYEHbI K OAMHAKOBbLIM NOMCaM pasbeanHUTENs.

ABTOMATUYECKUIA

PasuenuuuTens ( BbIKMNOYaTenb
A mnn Y30 )

KoHTakTop
v

4
.

L1/R

P o L2/S

= L3/T

RO

TO

R1

T1
FRENIC-MEGA

N

CeTb

X

W




CootBetcTBMe cTaHaaptam UL n CSA (cUL ceptudumkaumua ana KaHaabl)
(npoponxeHune)

AOCTOPOXHO

7. Ha Bxope npeobpasoBaTtens 4acToTbl yCTaHaBMMBaMTE NPELOXpaHWUTeNnu, cepTUdULMPOBaHHbIE
no ctaHgaptam UL 1nv aBToMaTMUYecKkme BbIKMOYaTENn B COOTBETCTBUM C TAaBNULIEN HIKe.

= Tpebyembit MOMEHT 3aTskku (H*M)
Z |8
I = = | © = 2
[ L, os|g S =
= 3 = L o o
[= 5 = a 8 = [T D,OI‘IOJ'IHVITeJ'IbHoe
© S & T & aL_S oy ZQ [ononHuTtensHoe
S = Tun NY Sle< E® nuTaHue
I| 30 sS3|5ES = maBHas uenb nuTaHue
a3k S 3 [RO, TO] BEHTUMATOPOB
gl =% 528 o5 : R1, T1]
S| g cgls | 23
© Elg (@
= 3
|
0.4 | FRN0.4G1m-2o 10 5 10.6
0.75 | FRN0.75G1m-20 15 10 (1.2)
1.5 | FRN1.5G1m-20 | HD | 20 15 5
2.2 | FRN2.2G1m-2o 30 20 (! é)
3.7 | FRN3.7G1=-20 40 30 )
55 | FRN5.5G1m-20 'I'_'g o 20
75 D 75 75 -
FRN7.5G1m-20 D 3 '5)
11 D 100 100 '
FRN11G1m-20 D -
o | 15 D 150 125
Q FRN15G1m-20 10.6
I LD
S| 185 T 175 150 513 (1.2)
® FRN18.5G1m-20 D 5 é)
22 D 200 175 '
FRN22G1m-20 D
30 D 250 200 104
FRN30G1m-20 D (13 ;5)
37 D 350 250 :
FRN37G1m-20 5
45 HD 400 300 238.9 10.6
FRN45G1m-20 X :
LD (27) (1.2)
55 D 450 0
FRN55G1m-20
75 LD | 500

Mpum.: Cumson (m) 3ameHsieTcd Ha S nnu E B COOTBETCTBUM C TUMOM UCMONHEHUS.
CumBon (o)3ameHsieTca Ha A unu E B coOOTBETCTBUM C MECTOM Ha3HaYEHUS.




CootBetctBue ctaHpaptam UL n CSA (cUL ceptucbukauma ana KaHagbl)

(npoponxeHue)
PekoMeHayeMoe ceyeHre NpoBogoB (Mm?)
= CunoBas Uenb o °
= = 5 z =
gl .a =k g |E |E=
= X =05 = = S«
8= 2c v | S _|cx
2| 25 Tun NY S|  L1/R,L2/S,L3/T U, Vv, w 5 | 85|28
I gQ E 3 © I |Io
o ® 5 Q a _-| 109
X | St X O c CS |G o
(' s o X > O | O =
Q o o« 0 E—=|kEF X
s 5 = E X |ZTS
I 0 0 0 0 5 5 5k
60°C | 75°C |[lMpume-| 60°C | 75°C | Mpume- 2 e 3
mMeab | Medb | YaHus | mMeap | Meab | yaHus = g @
0.4 | FRN0.4G1m-20
0.75 | FRN0.75G1m-20 14 14 14 14
1.5 | FRN1.5G1m-20 | ,,n | (21) | (21) _ | @1 | @1 _
2.2 | FRN2.2G1m-20
10 10 |*1 12 12
3.7 | FRN3.7G1m-20 53 | 53 33) | 33) |
55 | FRN5.5G1m-25 t'g 8
75 5 (8.4) 8
FRN7.5G1m-20 = 2 - | (84 *2
» LD 6
13.3
FRN11G1m-20 ':g (13.3)
- 4 6 =
Ho | 3. 1 @12 4 1(13.3)
FRN15G1m-20 (26.7) _(212)
. LD | 1 3 3 4
: 42.4) | (26.7 26.7) | (21.2 - | 19
o FRN18.5G1m-20 | -HD [ 424)] (267) (267) |(21-2) o |14
S| 2 LD 2 2 3 @
N HD (33.6) (33.6) | (26.7) 065l
2 FRN22GTw20 [ > (0'82‘ *
- 2/0 (33.6) ’
o (67.4) 1
FRN30G1m-20 - (412/&;‘)
LD 3/0 =
37 — (85) (53.5)
FRN37G1m-20 "
. LD | - 4/0
HD (107.2) = 7
FRN45G1m-20 1/0x2 4/0
LD (63.5x2 (107.2) 14
55 ) 2.1)
2/0x2
HD (67.4x2
FRN55G1m-20 )
3/0x2 3/0x2
i LD (85x2) (85x2)

Mpum.: Cumson (m) 3ameHsieTcsd Ha S nnu E B COOTBETCTBUM C TUMOM MUCMNOSNHEHUS.
CumBon (o)3ameHsieTca Ha A unu E B COOTBETCTBUM C MECTOM Ha3HaYEHWUS.
*1 [HonyckaeTtca nogknioyeHne npooga 6e3 kabenbHOro HaKoOHeYHVKa.

*2 Wcnonb3oBaTtb TOMbKO MeAHbI NPOBOJ C AOMYCTMMOWN TEMNEepaTypon 75°C.
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CootBetcTtBMe ctaHaaptam UL n CSA (cUL ceptucbukauma ana KaHagbl)

(npoponxeHue)
= Tpebyembli MOMEHT 3aTskku (H*M)
~|8 _
© = as|e S<
AE JE2|2 | 3%
c| 5= ) Q= o5 [ononHutensHoe
o| 8= TS5~ Z9 [ononHutensHoe
S| %3 Tun 4 s=>le<Z E® InaBHas Lienb nuTaHve UL A=
= 4| s~— © T BEHTUIATOPOB
2|12 25|& 22 [RO, TO]
g =S 2 %|a 25 [R1, T1]
E— E[ o = é m 3
5] Elg <
= 2
C
0.4 FRNO0.4G1m-40 3 5 10.6
0.75 | FRN0.75G1m-40 6 (1.2)
1.5 FRN1.5G1m-40 | HD | 10 10 15.9
2.2 FRN2.2G1m-40 15 15 “ '8)
4.0 FRN4.0G1m-40 20 20 )
55 | FRN55G1e-4n (D0 )
7.5 40 40
FRN7.5G1m-40 oL S
LD (8.5)
11 ") 60 50
FRN11G1m-40 D
15 o) 70 60
m FRN15G1m-40 D _
S| 185 iD 90 75 513 10.6
S FRN18.5G1m-40 : (1.2)
x LD (5.8)
™ 22 "5) 100 100
FRN22G1m-40 D
30 "5) 125
FRN30G1m-40 125
LD
37 ") 175
FRN37G1m-40
LD 119.4
45 iD 200 150 (13.5)
FRN45G1m-40 D '
55 ") 200
FRN55G1m-40 250
75 =D 175
FRN75G1m-40 HD 238.9 10.6
90 LD | 300 200 (27) (1.2)

Mpum.: Cumson (m) 3ameHsieTca Ha S nnu E B COOTBETCTBUM C TUMOM UCMOSNHEHUS.
CumBon (o)3ameHsieTca Ha A unu E B cOOTBETCTBUM C MECTOM Ha3HaAYEHUS.
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CooTtBetctBue ctaHpaptam UL n CSA (cUL ceptucbukauma ana KaHagbl)

(npoponxeHue)
PekoMeHayeMoe ceyeHre NpoBogoB (Mm?)
- CunoBas Uenb o °
= — = S —
g F a’s 5 | &
s 22 <5 S |5 |Eco
c &% a2 & = Cy
¢|2E Tun MY TS| LR LS, L3T UV, w 8 [88|8a
= = 2 o @© I | o
O ® o 4 -~ 0 Q
x| 32 X a3 = CS |G o
[N = D X > O | O =
o o o« 2 E—|EF &
s = e E |2 |Z%
T 0 0 0 0 % 5 5k
60°C | 75°C |Mpume-| 60°C | 75°C | Mpume- 2 e 3
mMeab | Medb | YaHus | mMeap | Meab | yaHus = g @
0.4 | FRNO.4AG1m-40
0.75 | FRNO.75G1m-40
15 | FRN1.5G1m40 | HD (21.";) (21.";) = (21.1) (21_% =
2.2 | FRN2.2G1m-40
4.0 | FRN4.0G1m-40
12
55 | FrN55GTm4n | HP 3.3) |*1 12 [*1
e
- FRN7.5G1m-40 (o - 2| - ) 2
HD 8 (5.3)
FRN11G1m-40 [ (8.4) 3
15 (8.4)
@ FRN15G1m-40 ':g 6 S RV
S | 185 Fo1(133)| 6 6 e | 21
S FRN18.5G1m-40 (13.3) (13.3)| 6 *1
& | 22 Lo (13.3) (065 .5
HD |(21.2) _ ’ 0.82
FRN22G1m-4
%0 =45 1 p| 3 4 (2;" 2) -
no(267) | (212) :
FRN30G1m-40
27 D | 2 3 | 5 _
FRN37G1m-4n |-HD |(33:6) | (267) (336)| 2
2 I:B (3§ 6) (ki)
FRN45G1m-40 :
o LD
HD | 1/0 -
FRN55G1m-40 (53.5) 1/0 .
75 LD - |(535) 2
HD 2/0 4/0 14
%0 | FRN7SGTe4o M5 (67.4) (107.2) @.1)

Mpum.: Cumson (m) 3ameHsieTcs Ha S nnu E B COOTBETCTBUM C TUMOM UCMNONHEHUS.
CumBon (o)3ameHsieTca Ha A unu E B cOOTBETCTBUM C MECTOM Ha3HaYEHWUS.
*1 [HonyckaeTtcsa nogknoveHne npooga 6e3 kabenbHOro HaKOHeYHVKa.

*2 Wcnonb3oBaTtb TOMbKO MeAHbI NPOBOJ C AOMYCTMMOW TEMNepaTypon 75°C.
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naea 1 MEPEAQ NCMOJIbSOBAHMEM M4Y.........cooieninneen. 1-1
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2.4 YcTaHOBKa W NOAKMIOYEHWe NynbTa onepaTopa............ 2-28
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naea 1 MNEPE UCIOJIb3OBAHUEM N4

nasa 1 NMEPEQ UCIMOJIb3OBAHUEM MY

1.1 OcmoTp npu npmemke
OTkporiTe KOpOGKY 1 MPOBEpPLTE creaytoLLee:
(1) B kopobke HaxogsaTtcs MY n MHcTpyKums.

e B komnnektauuto npeobpasoBaTtenst He BXOAMT MynbT ynpasneHus. [NynbT AOMKeH 3akasbliBaTbCH
ﬂpHMBHﬁHHe oTaenbHo. B OaHHOWM MHCTpyKUMM nNpvBEdEHO onucaHue ¢ 6a30BbiM MyNbTOM TP-E1U. [Onsa
npeobpasoBaTenenn ¢ MHOrOyHKUMOHanbHbIM nynbToM TP-G1-J1 kpoMe 3TOM WHCTPYKUUWM ynTainTe

WHCTPYKUMIO HAa MHOTOMDYHKLMOHASBHBIA MynbT.

o Y mowHocTbio 55 kBT onga nerkoro pexuma pabotbl (LD-pexum) n MY ot 75 kBT 1 Bbiwe TpebytoT
NOAKIIOYEHUs1 gpoccenst 3BeHa nocTtosiHHoro Toka (DCR). Y6eguTech, 4TO B KOMMIIEKTE MOCTaBKM
npucyTcTByeT apoccernb DCR, KOTOpbIV 3aKka3biBaeTCcsl OTAENBHO.

(2) OrTcyTcTBME NOBPEXAEHWUI NPU TPAHCNOPTMPOBKE — OTCYTCTBUE BMSATUH UMW HEXBATKa AeTanen.

(3) MY cootBeTcTBYET 3aka3aHHOMY Tuny. Tun M cneundukaums MoxeT ObiTb NpOBEpeHa MO rNaBHOMY
Wwnnbauky. (MCMaBHbIR M OOMONMHUTENbHBIE LWWNBAMKA pacrofioxeHbl Ha kopnyce [4, kak nokaszaHo Ha
cnepytowen ctpanuue). Ona MY mowHocTeio 30 KBT v Bbilwe macca N4 ykazaHa Ha rmaBHOM LUUNbOVKE.

2]
TYPE__FRN5_5G15-2A t*" 3
High Dut: 1 Low Duty ﬁ
SOURGE 3PH zun;argj;‘ 50!60111] an TYPE FRN5. 5G15-2A
OUTPUT 3PH 200-240V 015000z 0. 1-T20%2 SERNo. 6X123450006£
10kYA 27A 1508 Imin | 11k i
SERNe. 6X1234S000627 |S.CC. 110ki | 639
Fuji Electric FA Made in Japan
(a) MMaBHbIN WKNbAKK (6) JononHUTeNbHbIN WWNbAKK

Puc. 1.1 Wunbankn

FRN 5.5 G1S - 2A

Mapkuposka IM4:

Koa  Haspawwecepww — | ——————— Kon Crpana HasHaueHun
FRN  FRENIC A Al
E Espona

Kog  HomuHanoHas MOWHOCTS ABHFATENs
0.4

075 0.75 Kon Hanprwenue nutaHua
. 2 T chaaw 200 B
3 4 T A3kl 4
55 55 BT PW thasw 400 B
75 75 kBT
Koa  Menankenue
Basosoe (IP20/IPO0)
E Co seTpoeHHsiM AMC-hunsTpom

Kon Koo paspaGorm
1

Kog OBGnacts npumeHeHns
G BuiCOKAA NPOMIBOANTENLHOCTE,
MHOTOGYHKLIMOHANBHOCTE

TpHiesakite B pnaHHol nHcTpykumm Tun MY o6o3HayaeTcs kak «FRN_ _ _G1m-20/40». CUMBONGI m 1 O 3aMeHsII0TCA
Ha GyKBbl, COOTBETCTBYIOLLME TUMY UCMOSTHEHUS U MECTa Ha3HaYeHUs!.

MY FRENIC-MEGA wmoxeT paboTtaTtb B ABYX pexumax — Tskenblii pexum (HD) n nerkuin pexxum (LD). BbibpaHHbIi

pexvMm OOrbkeH COOTBETCTBOBATb TUMY Harpysku npusoga. Xapakrepuctukn ans HD wnu LD pexuma ykasaHbl Ha

rmaBHOM LWunbauke. bonee nogpobHasa nHdopmaums B [NaBe 8 « TexHNYEeCcKne xapakTepucTUKY.

High Duty:  HD-pexwum npegHasHayeH Ons NpUIioXeHun ¢ Tshxenom Harpyskol. MeperpysoyvHas cnocobHocTb: 150%
B Te4d. 1 MuH, 200% B Te4. 3 c. MOLHOCTb B NPOLOIMKUTENBHOM PEXMME COOTBETCTBYET MOLLHOCTHM 4.

Low Duty: LD- pexvum npegHasHayeH Ansi NPUIOXEHU ¢ nerkon Harpy3koi. [MeperpysodHasi cnocobHocTb: 120%
B Ted. 1 MuH. MOLHOCTb B NPOAOIMKMUTENBHOM pEXMMe COOTBETCTBYET MOLLHOCTM Ha OAHY CTyneHb
BbllLUe MowHocTu MY.

SOURCE: Yucno a3 Ha Bxofae (Tpu dasbl: 3PH), BxogHOe HanpskeHue, BXogHas YacTtoTa, BxogHon Tok (ans HD
1 LD pexumoB).

OUTPUT: UYncno a3 Ha BbIXOAE, HOMWHANbHOE BbLIXOOHOE HanpskeHue, AnanasoH BbIXOLHOW 4acToThl,
HOMMWHanNbHas BbIXOAHas MOLLHOCTb, HOMUHArbHbLINA BbIXOAHOW TOK, Meperpy3oqHasi CnocobHoCTb (ans
HD u LD pexwnmos).

S.C.C. Oonyctumbii Tok K3

MASS: Macca N4 B kr. (30 kBT 1 Bbilwe)

SER. No.:  CepuiHbIi HOMeD
6X1234S00062Z

CepuiiHblil Homep

Mecsy npouasogcTea:

oT 1 A0 9: AHBapL - CeHTAGPL

X, Y, unu Z: oktAbpL, HOoABPL unu nexabpb

lon npouaeoacTea: MocneaHas undpa rona
Ecnu Bbl nonaraeTe, 4TO YCTPOWUCTBO He paboTaeT JOMmKHbIM 06pa3om, NMBo ecTb Kakne To BOMPOChl, obpaTuTeck K
Ballemy npegctasutento Fuji Electric.
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Inaea 1 NEPE[ UCI10JIb3OBAHUEM 114

1.2 BHewHun Bug MY n kneMMHbIe KONnoaku

MepeaHas Kpbilwka

BenTun ATOPLI OXNaxaeHna

BunTel nepepHen | ) o
KPbILKA

MyneT yNpaeneHus
Knemmuas konogka
Uenei ynpasneHus

Tabnuuka
npenynpexaeHni

MepeaHas KpeIWKa  TNAaBHLIA WWNLAWK ,\ gg .
KnemmHas konogka e

CUNOBOW LEenu

(a) FRN11G1m -40

BeHTMNATOPLI OXNaMaeHus
Beutunstop eHyTpeHHero ofayea

BepxHee ocHoBaHue
Orcek nynsTa ynpasnesus

KpenneHus k.
(OTKpBIBAEMBIA)
Tabnuuka
KnemmHas konogka npeaynpexaeHni
uenei ynpasneHus
MyneT ynpaenexua ~

Tabnuuka -

npeaynpexneHuia

WMHOWKaTOP HANPAMEHWA

MAaBHbIA WUABAMK \
MNepeaHas naHens b / KnemmHan konogka
\ CHNOBOWM Lienk

MepenHAs naHens

(b) FRN30G1m -40

Pwuc. 1.2 Buabl cHapyxu 1 BHyTpu N4

Mpum.: Cumeon (m) 3ameHsieTcs Ha S unu E B COOTBETCTBUM C TUMOM UCNOSTHEHWS.
CumBon (O) 3ameHsieTcs Ha A unm E B COOTBETCTBUM C MECTOM Ha3Ha4eHus!.




naea 1 MNEPE UCIOJIb3OBAHUEM N4

1.3 Mepbl NnpegocTopoXXHOCTU Npu akcnnyaTtauun MY

1.3.1  Mepbl npegoctopoxHocTtu npu Beoge MY

B aToM pasaene npuBeneHbl Mepbl NPeAOCTOPOXHOCTU Npu BBoAe MY, Hanpumep Mepbl NPeaoCTOPOXHOCTU MO
YCMNOBMSIM YCTAHOBKM, MOABOAY 3NEKTPONUTAHUS, TMOAKMHOYEHUIO kabenei n MoakKoyeHno nepudepuinHoro
obopynoBaHusi. Yoegutech B cobnogeHNM 3TUX MEP NPELOCTOPOXHOCTMU.

m YCnoBus yCTaHOBKMU

YcTaHaBnvBanTe npeobpasoBaTenb 4acTtoTbl B MecTax C

yOOBNEeTBOPALMMM TpeboBaHMAM, yka3aHHbiM B Tabn. 2.1 B [nase 2.
Komnanusa Fuji Electric HacToaTenbHO pekomeHayeT yctaHaBnusatb Y BHyTpuM wKada ynpaeneHns B uensax
6esonacHocTn, ocobeHHo, ecnu MY nmeet ctenerdb ucnonHeHus IP00.

Ecnn MY yctaHaBnvMBaeTcss B MecTe C YCMOBUSIMW OKpyXarwllen cpefbl, BbIXOASALWMUMU 3a YKa3aHHbIN
AmnanasoH, Heo0X0AMMO CHU3UTbL Harpy3sky MY nnmn paccMoTpeTb BONPOC NPOEKTMPOBaHUS LWkada Ans ocobbix
YCINOBUIA OKpyXalollen cpedbl UM MecTa ycTaHoBku. [MogpobHee, CM. TexHUYecKy AokymeHTaumio Fuiji
Electric “INpoexkTnpoBaHme KOHCTPYKLMKU LIKAdoB” UNN NPOKOHCYNbTUpYMTECh ¢ Bawwnm npeacrasutenem Fuiji
Electric.

[ns ocobbix YCnoBuWiA OKpYyXaloLleh cpedbl, yKaszaHHbIX Hke HeobxoaMMo WCMonb30oBaHWEe creunanbHo

YCMOBUSIMW  OKpyXatollel  cpefbl,

pa3paboTaHHbIX WKagOB UM NEPECMOTP MeCTa YCTaHOBKM.

YcnoBus okpyxatoLemn

cpenbl Bo3amoxHble npobnems! Bo3amoxHble Mepbl MpumeHeHus
Bblicokas KoHLeHTpauus ArpeccuBHble rasbl MOryT Heobxoanmo BbINOMHUTL No6oe 13 mep: BymaxHoe
cynbduanpyoLLero rasa paspyLuaTtb KOMMOHEHTbI - YctaHoBuTb 4 B repmeTyHOM Lukady Npou3BoACTBO,

nnun gpyrux arpeccuBHbIX
rasos

BHyTpw MY 1 npusecTn K
BbIXOAY M3 CTPOSi.

CO CcTeneHbto 3awmThl IP6X nnn
MEXaHN3MOM OYUCTKU BO3adyxa
-YcTaHoBUTb WKag B noMeLleHun 6e3
rasos.

OYUCTHbIE CTaHLMMK,
o6paboTka Wwnamos,
NpOV3BOACTBO LUWH,
MeTannoobpaboTka u
HEKOTOPbIE NPOLIECCHI B
TEKCTUNBHON
NPOMBILUIEHHOCTU.

BonbLuoe konuyecTso
TOKOMPOBOASALLEN NbINK
U1 npumMecei (Hanp.
MeTannnyeckuin NopPoLLOK
WK CTpyXKa, yrnepoaHoe
BOJTIOKHO WMIU Mblfb)

MonagaHve TokonpoBoAsLLen
nblnv BHYTpb MY BbI3bIBAET
KOpPOTKOE 3aMblKaHue.

HeobxoamMmo BbINOMHUTL Nto6oe 13 mMep:
- YcraHoBuTb MY B repmeTnyHOM LIKady.
-YcTaHoBUTbL WKad B NoMelleHnn 6e3
TOKONpOBOASALLEW NbINu.

BonounnbHble cTaHku,
MeTannoobpaboTka,
3KCTPYAEPSI, NeYaTHble
CTaHKM, ropesnku un
NpOoMbILLNeHHaa
nepepaboTka OTXOA0B.

BorbLUOe KoNMM4ecTBO
BOOKHA U1 BymakHow
bl

BonokHo nnun 6ymaxHas
Mblfb HAKanNIMBalTCH Ha
paguaTtope, cHuxkas acpdekt
oxXnaxgeHus.

MonapaHwe nbinn BHYTPL MY
BbI3blBAET BbIXO U3 CTPOS
3MEKTPOHHBIX CXEM.

Heobxogumo BbinonHUTL Noboe 13 mep:
- YctaHoBuTb MY B repMeTUYHOM LuKady,
3almLaoLLem oT nonagaHns nbinu.
-Y6eautbcs, YTo B LKAy
npeaycMOTPeHO MecTo Ans
neproanyeckon o4MCTKM paguartopa.
-Ncnonb3oBaTb cUCTEMY BHELLHEro
oxnaxaeHus Npu ycTaHoBke B Wkadyy Ans
NpOCTOTbI OBCNYXNBaAHUS U BbIMOMHATbL
nepuognyeckoe obcnyxusaHue.

TekcTunbHas
NPOMBILLIIEHHOCTb U
OymaxxHoe
NpOn3BOACTBO.

Bblcokas BNakHOCTb N
BbiNageHne KoHaeHcaTta

Bblicokas BNaxHOCTb nnu
BbiNaJeHne KoHaeHcaTta
MOTyT NPUBECTU K KOPOTKOMY
3aMblKaHWIO UK BbIXoAdy U3
CTPOS BMEKTPOHHBIX CXEM
BHyTpY IMY.

- YctaHoBuTe anektpooborpeBaTtersb B
wkad.

HapyxHas ycTaHoBkKa.
JlnHns npounssoacTea
NMeHKn, Hacockl 1
nuiesas
NPOMBILLNEHHOCTb.

BuGpauum unm Tpsicka
npesbIWaeT AONyCTUMbIN
YpOBEHb.

Mpu 6onbmx Bubpaumax
UNK Tpsickax, NMpeBbILLALLNX
OOMNyCTUMble 3HaYeHUs Anst
MY, Hanpumep n3-3a paboThbl
Ha NOABWXHbIX YCTAHOBKaxX
CTBIKOBKW pernbec Unm
B3pbIBHbIX paboT Ha
cTpounnoLagkax
KOHCTpykums MY 6yaet
NoBpeXaeHa.

- BctaBbTe amopTusmpytowme Mmatepuansl
Mexay ocHoBaHueMm kpennexus M4 un
naHenbto wkada ana 6esonacHocTn
MOHTaxa.

YcTtaHoBka wkadpa ¢ N4
Ha NOABWXHbIX
yCTaHOBKax uUnu
MaLlMHax.
BeHTUNAUNOHHBbIE
yCTaHOBKM Ha
cTponnnoLiagkax unm
npecc-malumHax.

He3nHdekunsa aons
9KCMOPTHOMN YNaKOBKU

lanovgHble coeanHeHus,
Hanpumep MeTunGpomua
ncnonb3ykLmecs npu
Ae3nHdeKUnn pasbearoT
HEKOoTopble AeTanu BHyTpU
ny.

- Mpwu akcnoptuposaHum MY BHyTPM
wkadpa unu obopyaosaHus, nepes
Ae3vHdekumen cHavana ynakymte ero B
AepeBsiHHbIV AWmK. Ecnn ansa akcnopTa
ncnonb3yeTcs UHAMBUAYanNbHas ynakoBka
M4, ncnonb3ynte NaMMHUPOBAHHYIO
¢aHepy (LVL)

3kcnopTupoBaHue
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naea 1 NEPEL NUCI1OJIb3OBAHUEM N4

m YcnoBus XxpaHeHus

BpemeHHoe XxpaHeHue
YcnoBus xpaHeHus npeobpasoBaTens AOMKHbI YAOBMETBOPATL YKa3aHHbIM Huke TpeboBaHNsIM.

Tabn. 1.1 YcnoBus XxpaHeHUs N TPAHCNOPTUPOBKM

HasBaHve Ycnosus
OkpyxatoLas
Ten%e aT”"' a*1 ot -25 no +70°C MecTo He noaBepXeHHOE BHe3arnHomy
OTHOCETeﬁpraﬂ N3MEHEHWI0 TeMMNepaTyphbl, KOHAEHCaUNM
5 - 95% (6e3 koHaeHcaTa) *2 U1 3amoposke.
BMNaXHOCTb

MY He pomkeH noaBepraTbCs BO3OEWCTBUIO MbifM, MPSMOrO COSIHEYHOrO
CBeTa, arpeccuBHbIX ra3oB, TOPKYMX Fa30B, MacnsHOro TyMaHa, napa,
nonagavus BoAdbl Wnn Bubpaumu. ATMOcepMm MOXeT codepXaTb TOMbKO
HW3KWI ypoBeHb coneii (0.01 mMr/cm® unu meHee 3a rof)

86 - 106 klMa (npu xpaHeHun)

70 - 106 kNa (npu TpaHCNOPTUPOBKE)

*1 NSt XxpaHEHWs1 B KOPOTKWUI NEPUOA, BPEMEHU, Hamp. Npu TPaHCNOPTUPOBKE.
*2 Ecnu paxe BNaXHOCTb YAOBNETBOPSIET YkazaHHOMY AMana3oHy, HYXHO n3beratb MECT XpaHeHUsl, B KOTOPbIX U3-3a
Pe3KMX U3MEHEHUI TeMMepaTypbl MOXET KOHAEHCUPOBATLCS Briara Ha MOBEPXHOCTSIX.

ATmocdepa

ATM. paBneHue

[MpeaoCTOPOXHOCTH NPV BPEMEHHOM XpaHEHUN

(1) He ocraBnsante nHBepTop NpPsSMO Ha nony.

(2) Ecnn ycrnoBua okpyxatolwen cpefbl He YAOBNETBOPSAIOT YKa3aHHbIM Bbile TpeboBaHuAM,
3aBepHUTE Mnpeobpa3oBaTeNnlb B FEPMETUYHYHO BUHWMOBYHD OOOMOYKY WU aHanoruyHyro Ans
XpaHeHus.

(3) Ecnu nHBepTOp XpaHWUTCS NpY BbICOKOW BNAXHOCTU MOMOXUTE OCYLUUTENb (HanpMMep curnuvkarens)
BHYTPb repMETUYHON YNaKoBKMW, ONMUCAHHON B NyHKTE (2).

anTeanoe XpaHeHue

CnocoObl gnmTensHoro XpaHeHuAa B 3HauYUTESIbHOW CTENEHN 3aBUCUT OT MecTa XpaHeHuA. OcHoOBHblE
cnocobbl XpaHeHnA onmncaHbl HUXe.

(1) MecTo xpaHeHusa OOIMKHO YA0BNETBOPATL TPeOOBaHNSM BPEMEHHOIO XpaHeHus.
OpHako npu xpaHeHun 6onee Tpex MecsUEB Auana3oH TeMnepaTtyp JOMKeH ObiTb B AnanasoHe oT -
10 o 30°C. 9o 3awmwaet aneKTponuTU4eckne koHgeHcaTopsbl N4 ot crapeHus.

(2) YnakoBka pomkHa OblTb repMeTUYHOM AMs 3aluTbl Npeobpa3oBaTtens oT BnaxHocTu. [JobaBbTe
oCyLuMTENb BHYTPb YNAKOBKM ANA nogdepXaHns OTHOCUTENbHON BRaXKHOCTM BHYTpY MeHee 70%.

(3) Ecnm MY ©ObIn ycTaHoBneH B obopydoBaHve unu B WKad rae OH MOXeT noABepratbes
BO30ENCTBUIO BMAXHOCTU, MbINU UNK TPA3N, TO Ha BPEMS XPaHEHUS] CHUMUTE ero U CoxpaHuTe B
ycnoBusix, yaosneTtsopstowmx Tabn. 1.1.

[NpenocTopoXXHOCTU Npu XpaHeHun 6onee 1 roga

Ecnn npeobpasoBatens HaxoguTcsi 06e3  HanpsbkeHus  OnuTenibHoe BpPeMsi, TO  CBOWMCTBA
3ANEKTPONUTUYECKUX KOHAEHCATOPOB MOryT yxyawaTbcs. [logasanTte nutaHue Ha N4 pa3 B rog v gepxuTe
nog HanpsbkeHmem ot 30 go 60 muHyT. MNpun aTom He noaknovanTe Boixod Y k Harpyske 1 He nogasanTe
KOMaHay 3anycka.




naea 1 MNEPE UCIOJIb3OBAHUEM N4

m Mepbl NpefoCTOPOXXHOCTM MO NOAKMHYEHUIO

(1)

MpoknapabiBaviTe NpoBoAa Lenen ynpaBneHns Kak MOXHO Aanblue OT CUNOBbIX Lenen.
B npoTuBHOM crny4vae anekTpuyeckme NoMexmn MoryT NPUBECTU K HapyLUEHWIO paboThbl.

(2) 3akpenuTe npoBoga Uenel ynpasneHus BHyTpu MY ans UcknioyYeHUs BO3MOXHOCTM UX COMPUKOCHOBEHNS C

©)
(4)

(®)

HEeM30MMPOBaHHBLIMW YacTAMM CUIOBOW Lieny (Hanpumep € KNEMMHOW KOMOAKOW CUIOBOW Lienu).

Ecnu k ogHomy MY nogkntoveHo 6onee ogHOro ABUraTens, ANvHa BbIXOAHOMO Kabens paccymTbiBaeTCs Kak
cymma Kabernen Kaxxgoro asuratensi.

Mepbl NpefoCTOPOXKHOCTM OT BbICOKOYACTOTHBIX TOKOB YTEYKU

Ecnun anunHa kabenst mexay MY n aBuratenem Gonbluasl, TO TOKM BbICOKOW YacTOTbl, NpoTeKatolme Yyepes
napasuTHble €MKOCTU Mexay npoBodaMu pasHbix a3 MoryT BbidbiBaTb neperpeB M4, owmbky
NpeBbILEHNS TOKa, YBENUYEHNE TOKa YTEYKU, UM CHUXAaTb TOYHOCTb M3MepeHus Toka. B 3aBucumocTtu ot
YCIOBWIA UCMONb30BaHUSA, CIIULLKOM BbICOKME TOKM YTEYKU MOTyT noBpeamTsb 4.

[na npenoTBpalleHns ykasaHHbIX Bbille npobrnem npu npsMoM nogkntodeHun MY k gBuratento He
npeBblWanTe ANnHy BbixogHoro kabens 6onee 50 m gns MY mowHocTbio 3.7 kBT unu Hwxe, n 6onee 100
M ansa MY 6onbLuei MOLHOCTH.

Ecnn annHa kabens 6Gonblue yKasaHHbIX 3HAYE€HUN, CHU3bTe Hecywyt ydactoty WM wnm yctaHosute
BbixogHow counbTp (OFL-o0oo-0A) kak mokasaHo HUXe.

BbIxoaHOW hUNbTP He yCTaHOBNEH BbixoaHoi (pMneTp yeTaHoBNeH
Make. 5 m
«— BbixogHo# comnetp
Bxon ny (i — ™ T
MTaHUA BUraTENL Bxon (
\ AWTAHWA | .\I]snrarenb
=
Makc. 50 m o — .
Make. 100 m Makc. 400 m

Ons MY ¢ yctaHOBNEeHHbIM BbIXOAHBIM (UNbTPOM, obwasa anvHa kabens He gorkHa npesbiwaTte 400 m
(100 M npv BEKTOPHOM ynpaBreHun).
Ecnu TpebyeTca 6onbluas anvHa kabens, NpokoHcynbTupynTech ¢ Bawwm npeactasutenem Fuji Electric.
Mepbl NpeaoCTOPOXKHOCTM OT MMMYMBbCHOMO HanpsXkeHus Ha gpuratene, pabotatowero ot MY (ans knacca
400 B, obLenpombilineHHble ABUraTenm).
Mpu paboTte gBuratens oT npeobpasosaTtens 4actoThbl ¢ UMM, nmnynbcHoe HanpsikeHne, BO3HMKalOLLEe
Npu MEepekioYeHUN BbIXOOHbIX KM4en MoxeT ObiTb HarnoXeHO Ha BbIXOAHOE HanpshKeHne U
npuknagbiBateCA K knemmam pAsuratens. [lpu Gonblon AnuHe BbIXOAHOrO kabens uMnynbcHoe
HanpspkeHne MOXeT NoBpeauTb usonaumio asuratens. Heobxoaumo BbINOMHUTL MOObIE U3 CrieayroLwmx
mep.

- Vicnonb3oBaTe agBuratens C ycuneHHon usonduven. (Bce craHpgapTHble asuratenu Fuji umetot

YCUMEHHYI0 U30MSLMIO).

- MopgkntounTe orpaHnumTens nepeHanpshkeHnii (SSUS50/100TA-NS) k knemmam gsuratens.

- MogkntoumnTe BbixoaHOW dunbTp (OFL-0oo-0A) K BbIXOA4HBIM Knemmam MY,

- CokpatuTb 4O MMHUMYMa AnvHy kabensa mexay MY n geuratenem (ot 10 go 20 M unu meHee).
Ecnu k Bbixogy MY nogkntoveH BbiIxogHoW hmunbTp unu mexay N4 n asuratenem Gonbluas gnvHa kabensi
OyOeT BO3HMKATb NafeHue HanpsKeHus n3-3a MHAYKTUBHOCTM unbTpa unu kabens, BCrneacTBMe Yero
HeJoCTaTOYHOE HarnpsXeHne MOXeT MNPMBECTU K KonebaHusiM BbIXOAHOrO TOKa MU He[oCTaTOYHOMY
MOMeHTy pAsuratens. Bo wunsbexaHus 3TOro HyXHO BblOpaTb MOCTOSHHYIO XapaKTepWUCTUKY Harpysku
yctaHoBMB B pyHkumio F37 (Bbibop Harpysku/ABTodhopcrmpoBaHue MomeHTa/ABTO3HeprocbepexeHme)
3HayeHne “1” U NoAHATb BbLIXOAHOE HanpsbhkeHne ucnonb3yst gyHkumm H50/H52 (HenuHenHas V/f
xapaktepucTtuka, Yactota) u H51/H53 (HenuHenHas V/f xapaktepucTtuka, HanpsikeHue).

m Mepbl NpefoCcTOpPOXXHOCTM MO NOAKNIYEeHUIO NnepudepuintHoro o6opynoBaHus

(1)

daszocapuraroLlMe KOHAEeHCaTOPb! AN KOpPeKLUMn koadduLmMeHTa MOLLIHOCTH

He nogkntovaiite dpasocaBuraroLme KOHAEHCaTOpbl ANst KOpPeKUunn KoapduLMeHTa MOLLHOCTM KO BXog4y
(nepBuyHas uenb) nnm K Beixogy MY (BTopmyHas uenb). MNMogkntoyeHne K NepBUYHOM LENU He npuHeceT
Hukakoro adppekta. [Ona ynydweHus koadduumeHta MowHocTn MY ucnonb3yrte OnuMoOHanbHbIN
apoccenb 3BeHa noctosHHoro Toka (DCR). MNogknoyeHne dasocaBuraroLLmx KOHOeHCaTopoB K Bbixoagy M4
npuBeaeT K owmbKe No NPEBLILEHUIO ToKa M OTKItoYeHuto MY,

Mpwn ocTaHoBKe Mnu paboTe ¢ HU3KOW Harpy3Kko BO3MOXHO cpabaTbiBaHWE OLWIMOKN MO NepeHanpsiKeHuo
n3-3a 3amblkaHus/pa3mblkaHnst dha3ocaBuraroLLMX KOHAEHCAaTOPOB B NuTatoLlen cetn. B kayecTBe mepbl co
cTopoHbl MY pekomeHayeTcs UCNonb3oBaHUSA ONUMOHAaNbHbLIX Apoccenen 3BeHa noctodHHoro Toka (DCR)
n (vunun) BxogHoro agpoccens (ACR).

BxogHon Tok MY copepXMT rapMOHWYECKME COCTaBRsOLME, KOTOpble MOryT BAMATb Ha paboTy
asuratenein n casocasuralolMx KOHAEHCATOPOB, MOAKMIYEHHbIX K TOW Xe nuTalowen cetn. Ecnu
rapMoHM4YeCKMe COCTaBfsiloLMe Bbi3biBalOT Ntobble npobnembl, nogkntounte apoccenn DCR/ACR. B
HEKOTOpbIX Cry4asx HeobxoaAMMO MOAKMYMTL NocnenoBaTenbHO ¢ da3oCcABUraloLMMMN KOHAEHCAaToOpamMm
apoccernb.
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naea 1 NEPEL NUCI1OJIb3OBAHUEM N4

()

@)

(4)

®)

MNogsoa snekTponutaHus (ucnonb3oBaHne apoccenet ACR/DCR)

Mcnonb3yiiTe onuuoHanbHbI Apoccenb 3BeHa noctosHHoro Toka (DCR), ecnM MoWHOCTb nuTaroLlero
TpaHcdopmatopa npesbiwaeT 500 kBA n 6onee yem B 10 pa3 Gonblwe mowHocTu MY, a Takke, ecnu k cetu
MoAKIMYeHbl TUPUCTOPHbIE NpeobpasoBatenn. Ecnu gpoccens DCR He ucnonb3yeTcsi, TO M3-3a HU3KOTO
WHOYKTVBHOTO COMPOTMBIEHUSI CeTU B (DOPME BXOAHOTO TOKA MPUCYTCTBYET BbICOKUIA YPOBEHb FrAPMOHUYECKMX
COCTaBMSOWMX U NUKOB. ATW (PaKTOpbl MOTYT MPUBECTM K BbIXOAY U3 CTPOS BbINPSMUTENS UMW CIIaXUBaOLLMX
KoHOeHcaTopoB B cxeme MY, nnu npuBecTy K CHKEHMUIO EMKOCTU CrIaXMBaIOLLMX KOHOEHCATOPOB.

Ecnun gucbanaHc das BXoOHOro HanpsiKeHUst HaxoauTcest B ananasoHe oT 2 0o 3%, Mcnonb3ynTe OnuMoHanbHbIN
BxoaHon gpoccens (ACR).

[Inc6anarc(%) = Makc. HanpsikeHune - MuH. HanpspkeHve «67 (IEC 61800 -3)

CpepHee HanpsikeHne 3-x ¢as
Opoccenb 3BeHa NocTosiHHOro Toka (DCR) ans koppekumn BXodHOro koadhduumeHta moiuHoctu MY (ang
NnoaaBNeHnst rapMoHMK)
Ona koppekumn BxogHOro koadpuumeHta wmowHoct [Y (ona nogaBneHWs rapMOHUK)  UCMOMb3ynTe
onumoHanbHbIi gpoccene DCR. Ucnonb3oBaHue gpoccensa DCR yBenuumBaeT WMHAYKTUMBHOE COMPOTUBIEHWE
cetn gna MY, Takum o6pa3oM CHWbkasi rapMOHUYECKUE COCTaBMSIOLMNE HAMNPSHXKEHUS U3 CETU U YrydlleHUs
KoadhpuumeHTa mowHocTtm M4,

Mopenu DCR BxogHon K0adhULMEHT MOLLIHOCTHU [MpumevaHue
DCR2/4-oo/ooA/ooB Mpun6n. 90% - 95% MocnegHue cumBorbl 0TOGPaXKarnT MOLWLHOCTb

DCR2/4-00C Mpu6n. 86% - 90% CneumanbHo paspaboTanbl gns MY
) MOLLHOCTbIO OT 37 KBT nnu Bbile

Bbibupawite gpoccens DCR He B COOTBETCTBUM C MOLLHOCTbIO 14, a B COOTBETCTBUM C MOLLHOCTbIO
Mpe<ate  peuratens. Takum o6pasom, anst MY B HD-pexume Bbibupaiite DCR Toii e MowHocTH, yto MY;
ansa LD-pexwuma Bbibupante DCR anst MOLWHOCTU Ha OAHY CTyNeHb Bbille mMoLHocTy M4,

LM pekynepatop Ans koppekumn koaddwuumeHTa mouiHoctu MY
Wcnonbayiite LUMM pekynepatop cepum RHC ansa ynydieHns koadduumeHTa mowHoctu go npnbn. 100%. Mpwu
kom6uHaumm MY un WKWM pekynepaTopa Heob6xoauMO OTKIIOUUTL (DYHKLUMIO OMpeaerneHnst OTCYTCTBUA MUTaHus,
ycTaHoBMB pyHKUMOHanbHbIM kog H72 B “0”. Ecnu dyHKUMs onpepeneHnss oTCyTCTBUSA MUTAHWUS BKIIHOYEHA
(H72=1 B 3aBOACKMX HacTpolikax) npeobpasoBaTesib YacToTbl OyaeT onpeaensaTb OTCYyTCTBME BXOAHOMO NMUTaHUS
N UrHOPUPOBaTbL KOMaHAbI 3anycka.
AsTomaTtnyeckui Boikntodatens (MCCB) nnu ycTponcTeo 3awmTHoro otknoyexms (RCD, ELCB)
YcTaHOBUTE pPEKOMEHAYEMBIN ABTOMATUYECKUMA BbIKIMOYATENb WM YCTPOMCTBO 3aALLUMTHOrO OTKIOYeHMs (C
3almTon OT cBepxTokoB) Ha Bxoge [MY ans 3awmtbl. Tak kak MNpuM WCMOMb30BaHUM aBTOMaTUYECKUX
Bblkntovatenen nnm Y30 MOLLHOCTLIO Bbille peKOMEHAyeMbIX HapyLllaeTcs 3awmnTHbIn adpdekT, ybeanTtecs, YTo
XapakTepUCTMKM YCTPOMCTB 3alumnThbl BbiGpaHbl B COOTBETCTBUU C pekoMeHayeMbiMU. Kpome 3Toro, BbibpaHHoe
YCTPOWCTBO 3alUTbl OOIMKHO MMETb AOCTaTOYHBLIN TOK BbiaepxuBaemoro K3, COOTBETCTBYIOLIMIA BXOOHOMY
COMPOTMBIEHNIO CETEBOIO NUTAHMS.

AsTOMaTM4eckui Bbikntoyatens (MCCB) u ycTponcTBo 3awutHoro otkmntodeHus (RCD, ELCB)

HomuHanbHbI HomuHanbHbI
Hanps- |MowHocTb Hanps- MowwHocTb
meHZe ,D,BI/ILI;‘aTeﬂﬂ Twn MY HD/LD jrok AB unn Y30 >KeH|e|e ,ClBMu:aTeJ'IH Tun MY HID/LD |rok AB I Y30
pexum pexum
nuTaHn (kBT) c nuTaHus (kBT) 5
DCR 6e3 DCR DCR 6e3 DCR
0.4 FRN0.4G1m-20 5 5 0.4 FRN0.4G1m-40 5
0.75 [FRNO0.75G1m-20 10 0.75 FRNO.75G1m-40 5
1.5 FRN1.5G1w-20| HD 10 15 1.5 FRN1.5G1m-40| HD 10
2.2 FRN2.2G1m-20 20 2.2 FRN2.2G1m-40 10 15
3.7 FRN3.7G1m-20 20 30 3.7 FRN3.7G1m-40 20
55 FRN5.5G1m-20 EB 30 | 50 55 FRN5.5G1m-40 ':g 151 30
7.5 D 40 75 7.5 ) 20 40
FRN7.5G1m-20 ) FRN7.5G1m-40 D
11 D 50 100 11 D 30 50
FRN11G1m-20 FRN11G1m-40
15 LD 1751 125 15 LD 60
Tpu FRN15G1m-20 | —H2 FRN15G1m-40 2 40
casbl LD Tpu LD
200 B 18.5 "D 150 dasbi 18.5 "G) 75
FRN18.5G1m-20 ) 100 400 B FRN18.5G1m-40 D
22 D 175 22 D 50 100
FRN22G1m-20 FRN22G1m-40 D
30 LD 150 200 30 75
FRN30G1m-20 'I'_'g FRN30G1m-40 'L'B 125
37 "D 175 250 37 D)
FRN37G1m-20 D FRN37G1m-40 D 100
45 D 200 300 45 D 150
FRN45G1m-20 D FRN45G1m-40 D
55 D 250 350 55 D 125 200
FRN55G1m-20 FRN55G1m-40
75 LD | 350 -—- 75 LD 175 -
HD
FRN75G1m-40
Mpum.: CumBson (m) 3ameHsieTca Ha S unu E B cOOTBETCTBUK 90 LD _]200

C TUMNOM UCNOJTHEHUA.
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naea 1 MNEPE UCIOJIb3OBAHUEM N4

ANPEAYNPEXOEHUE

Ecnu B obLem pacnpegenitenibHOM YCTPOMUCTBE 3MEKTPOCHAOXKEHNSI HE YCTaHOBITEHO YCTPOMCTBO 3aLLMUTbI
OT TOKOB YTEYKWN Ha 3eMII0, YCTAaHOBUTE MHAMBMAYANbHOE YCTPONCTBO 3aALLUMTHOIO OTKIOYEHNST Ha KaXXabIn
MY ana nHamMBMayansHOM 3almTbl cxeMbl NnTaHus MNY.

B npoTMBHOM crny4yae BO3MOXHO BO3ropaHue.

(6) MarnutHbIn koHTakTop (MC) Ha Bxoge MY (nepBuyHas Lenb)
M3berante 4acTbiX BKIMHOYEHUI/BBIKMIOYEHNA MarHUTHOrO KOHTakTopa Ha Bxoge [M4Y, umHadve MY moxeTt
BbINTN U3 cTposi. Ecnn TpebyeTcsi yactoe BKMAOYEHME/BBIKIIOYEHNE OBUraTensl, UCNonb3ynTe KomaHgbl

knemm FWD/REV vnun knaesuwiun /6’5 Ha naHenu MNY.

YacToTa BKIHOYEHUI/BBLIKMIOYEHUI KOHTaKTOpa He AOMKHa npeBbiwaTe ogHoro pasa 3a 30 muHyT. [ng
obecneveHus cpoka cnyx6bl MY 6onee 10 neT, YacToTa BKIHOYEHUSA HE JOIDKHA NPEBbILIATb OAHOrO pasa B
yac.

[i COBBT ® C TOuKM 3peHnA HaAeXHOCTU CUCTEeMbl PEeKOMeHOYeTCA MUCNOoNb30BaTb CXemy, B KOTOpOVI
MarHuTHbIN KOHTaAKTOp Ha BXoae MY oTkniovaetcs npu cpa6aTb|Bava| BbIXOQHOIo curHana

aBapun ALM, HasHayeHHOro Ha BbixogHoe pene [M4Y. Takas cxema MWHUMU3UPYeT
[OnornHUTEnNbHbIE MOBPEXAEHNS Npu Bbixode 13 ctpos M4y.

Mpu wncnonb3oBaHWM 3TOM CXeMbl MOAKIIOYEHME HamMpsKEHUS C BXOAA KOHTaKTopa K
knemmam pgononHutensHoro nutanua MY (RO, TO) obecneynBaeT coxpaHeHWe NUTaHuA
CXeMbl YNpaBneHns, curHana aBapum 1 MHANKaLumm.

® [po6oi TOPMO3HOrO MOAYNSA WM HEMPaBUIbHOE MOAKIIOHYEHME TOPMO3HOMO peancTopa
MOXET BKIIOYMTb BHYTPEHHME YCTPOMCTBA (Hanp. 3apsgHbil peaucTop). YTobbl nsbexartb
MocrneacTBuiA Takoro npo6osi, WMCMonb3yTe BXOAHOW KOHTAKTOP U MCMOSb3yMTe CXemy, B
KOTOPOW KOHTAKTOP OTKIOYUTCH, ECNN CUrHamn JOCTUXKEHUS HANPs»KEHWs! 3BeHa NOCTOSIHHOIO
TOKa He MocTynaeT B TedeHne 3 CeKyHA Nocre BKIIOYEHNsI KOHTaKTopa.
Ons MY co BCTPOEHHbIM TOPMO3HLIM TPAH3UCTOPOM, HasHaybTe CuUrHam  OoLMUGKK
TpaHsucTopa DBAL ¢ nporpamMmMupyeMoro AUCKPETHOrO BbIXOZ4A Ha OTKMOYEHWe BXOQHOro
KOHTaKTopa.

(7) MarnutHbIi KoHTakTop (MC) Ha Bbixoge MY (BTOpnYHas uenb)
Ecnu Ha Bbixoge MY ycTaHaBnmBaeTCst MarHUTHbIN KOHTAKTOP AN NePEeKIioYeHns oBuratens Ha ceTb Unu
Opyrux uenew, HeobxoauMo BKMYaTL/BbIKMOYAaTh KOHTAKTOP, Koraa u MY v gBuratens octaHOBMEHbl. JTO
3almliaeT KOHTaKTbl OT WM3HOCA M3-3a pasMblkaHWs nog Tokom. He pgonyckaeTtcsa wmcnonb3oBaHue
KOHTaKTOPOB CO BCTPOEHHbLIMW OFPaHNYNTENAMY NepeHanps>KeHNs Ha CUMOBbIX KOHTaKTax.
Mopaya ceteBoro HanpsXkeHusa Ha BbixoA MY npuBoauT K BbIxody u3 ctpos MNY. [Ong npepoTtepalleHns
3TOro BbIXOAHOW KOHTakTop MY M KOHTaKTOpP NepeknioyveHns OBuratens Ha ceTb [OMMKHbl UMETb
MexaHW4ecKyto 6roKMpoBKY OT OOHOBPEMEHHOIO BKITHOYEHUS.

(8) MomaBuTenb BbIGPOCOB/OrPaHNYUTENb HANPSHKEHUS
He ponyckaeTtca nogkntoveHve nobbix nogaBuTernen BblIOPOCOB WM OrpaHudMTENen HanpsbkeHun K
Bbixogy N4 (BTopryHON Lenw).

m CHMXKEeHMe YPOBHS nomMex

Ecnn ypoBeHb nomex, reHepupyembix MY Bnuaetr Ha gpyrve yCTpOWCTBA, MMM MOMEXW, FeHepupyemble
nepudeprinHblM 060opyaoBaHMEM BbI3biBalOT HapyweHue paboTbl Y, uMcnonb3ywWTe OCHOBHbIE MepbI,
npuBegeHHbIE HUXE.
(1) Ecnu nomexu, reHepupyemble MY BAMAIOT Ha Apyrve YCTPONCTBA Yepes CUMOBbIe LIenu UNu 3a3emieHne:
e VzonupyinTe knemmbl 3asemnerus MY ot knemm 3asemMrneHuns gpyrux yCTponcTB.
o [logkntounTte nomexonogasngawmun ounsTp Ha Bxoge M4.
e W3onupynte nutaHue Apyrnx yYCTPOMCTB OT nuTanusa (1Y C nomowbio  13onupyoLwero
TpaHcdopmaTopa.
e  CHusbTe Hecywyto vactoTy MY (F26).
(2) Ecnuv uHOyKTVMBHBIE MW PaaMo NOMEXW, reHepupyeMmble MY BNUAIOT Ha Apyrve ycTponcTea:
e V3onupyinTe cunoBble Lienu oT Lienen ynpasneHns u uenen apyrnx yCTPOuCTB.
e [lpoBeaute cunoBble MPOBOAA Yepe3 MeTannuyeckuini Tpybonposog 1 3asemnuTe Tpyby BOGNM3N
Mny.
e YcraHoBuTe 4 B MeTannmMyeckuin Wkadg n 3aszemnure ero.
o [logknouuTe nomexonogasnsawowmnn puneTp Ha Bxoae MY.
CHu3sbTe Hecywwyto vacToTy MY (F26).




naea 1 NEPEL NUCI1OJIb3OBAHUEM N4

(3) Mepbl NpoTMB NOMeX, reHepupyeMbix NnepudepuitHbiM 060pyaoBaHEM:

e [nsa uenen ynpaBneHns [MY wncnonb3ywTe BUTblE WNN 3KPaHUPOBaHHble kabenu. Ecnu
MCMONb3YITCS 3KpaHMpOBaHHble Kabenwu, MOAKMNYNTE 9KpaH K obwum Knemmam uenen
yrnpasneHus.

e [logkntounTte orpaHuyuTenb NepeHanpshXkeHUn napannernbHO KaTylkam YnpaBrieHUs MarHUTHbIX
KOHTaKTOpOB UK OpYrMx corneHounaos.

m TOKM yTeuKku

Bbicoko4YacToTHble COCTaBnsloWME TOKa, Bbl3BaHHble nepeknoveHnem |IGBT-tpaH3ancTtopoB BHyTpu [14
NPUBOAAT K NOSIBIIEHUIO TOKOB YTEYKM Yepes3 napasuTHble eMKOCTU BXOAHOro M BbIxoAaHoro kabens MY wnn
asuratens. Mpy BO3HWMKHOBEHUM MHODObLIX U3 MepeynCcreHHbIX Hbke NpobnemM BbIMOMHUTE COOTBETCTBYHOLLME
Mepbl MPOTUB HUX.

[Mpobnembl Mepb! 60pbObI

CpabartbiBaet ycTponcTBo | 1)CHU3bTE HECYLLYH YacToTy.

3alUUTHOro OTKITIOYEHMA (c | 2)YkopoTute kabenb mexay MY n gBuratenem.

3alUMTON OT CBEpXTOKOB) Ha | 3)Mcnonb3ynTe yYCTPOWCTBO  3aALUUTHONO  OTKIKYEHMS C  MEHbLUENn

Bxoge N4 4yBCTBUTENBHOCTbLIO.

4)Acnonb3yiiTe YCTPOWCTBO 3aALUMTHOIO OTKIKYEHUS C  3alWMTol OT
BbICOKOYACTOTHbIX TOKOB (cepusi Fuji SG u EG).

CpabartbiBaet BHelwHee 1) CHuM3bTe HecyLLyo 4YacToTy.

Tennosoe pene 2) YBenuybTe TOK cpabaTbiBaHWUs TEMMOBOro pere 3almTbl.

3) Wcnonb3yiiTe anmeKTpOHHyI0 3awuTy OT neperpesa, BCTpoeHHyto B MY
BMECTO BHELLHero TensioBoro pere.

m Bbi6op MowHocTm MY

(1) Ons ynpaBneHus o6LienpoMbIlINeHHbIM ABuratenem Bblbupante Y B COOTBETCTBUM C HOMUHAIbLHOWM
MOLLIHOCTbO ABWUraTens, npuBegeHHoN B cneumndukauun. Ecnm TpebyeTca BbICOKMI NYCKOBOM MOMEHT Unn
BbICTpOe yckopeHne unm sameaneHne Bolbnpante MY Ha 0gHY CTyNeHb Bbille MOLLHOCTbHO.

(2) CneumnanbHble aBurateny MOTyT MMETb HOMWHambHbIA TOK, Gonmbwnii 4em y  OBLLEenpOMBbILLNIEHHbIX
asurartenei. lNMoatomy BbIOupariTe N4 B cooTBeTCTBUM C TpEOOBaHUEM:
HomuHanbHbin TOK MY > HoMmuHanbHOro Toka gsuraTtens.

1.3.2 Mepbl npegocTopoXxHocTh npu padote MY
Mepbl NpegoCTOpOXHOCTY Npu paboTe asuratens u npueoga ot MY onucaHbl HUXe.

m Temnepartypa gBuratens

Ecnm MY wucnonbayetcs ana paboTbl C OOLIENPOMBILINIEHHLIM OBUraTenemM, Temnepatypa [OBuraTens
CTaHOBUTCH Bbille, YeM Mpu paboTe HanpsMylo oT ceTu. lMpu paboTe Ha HU3KUX CKOPOCTAX YXyALlarTcs
YCMNOBUS OXNaXOeHUa OBuraTens, NosToMy HeOGXOAMMO YMeHbLUaTh BbIXOAHOM MOMEHT auraTens ecnu M4y
paGoTaeT B AMana3oHe HU3KUX CKOPOCTEW.

= lLym aBuratens

Korga pBuratenb pabotaet oT [NY, ypoBeHb akycTuyeckoro Lwyma pAsuratens Bbille, 4yem npu pabote
Hanpsmyto ot ceTu. [Ina cHWkeHns wyma yBenuybTe Hecyllyto YactoTy 4. PaboTa npu yactotax 60 My mnu
BbILLE TaKkKe MOXET BbI3BaTb YBENUYEHUE YPOBHS LUyMa.

m Bubpauumn mexaHusma

Ecnn pBuratens, pa6otatowmii ot MY, CMOHTMpPOBaH K MEXaHU3My, pPe30OHaHC MOXeT ObiTb Bbl3BaH

cobcTBEHHOM YacToTon MexaHuama. PaboTa 2-x nontocHoro asuratensi ¢ yactoton 60 'y unu Bbille MOXeT

NPUBECTU K HEOOMYCTMMOM BUbpaummn. [1ns ycTpaHeHust aTnx npobremMbl BbINOMHUTE CreaytoLme YCnoBus:

- PaccmoTpuTe BO3MOXHOCTb NPUCOEOUHEHNS Yepe3 PE3UHOBBIE UM BUOPOYCTOMYMBbLIE MaTepUarbl.

- Wcnonb3ynte yHKUMM NponycKa pe30HaHCHbIX YacToT.

- MoxeT 6bITb 3peKTVBHBIM KCMONb3oBaHWe QYHKUMIA Ons nofgaBnexnus Bubpauun. MNogpobHee cm.
onucaHve dyHkUMoHanbHoro koga H80 B maee 5 “©yHkunoHanbHble Koabl”
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1.3.3 Mepbl NpefoCTOPOXHOCTU NPU UCMIONBb30BaHUM crielyManbHbIX ABUratenen
Mpu ncnonb3oBaHUK cneumanbHbIX ABUraTenel NpuMnTe BO BHUMaHWe criegytoLuee.

= B3pbiBo3awmiuleHHble gBUratenu
Mpv paboTe B3pblBO3aLUyLLEHHOrO ABuratens ot MY HeobxoaumMo, YToGbl Ha UCMoNb3oBaHWe KombuHauum MY
1 gBuratens 6bIr1o NoNy4YeHO paspeLleHme.

m [MorpyxHble gBUraTenu m Hacochbl

OT1un aBuraTenu umetoT bGonee BbICOKUA HOMUHAMbHbIA TOK, YeM Y CTaHAApPTHbIX ABuraTtenei. Beibupaiite MY ¢
HOMMWHamnbHbIM TOKOM GonblwKnM, YeM y auratensi. Kpome atoro atu gsurateny oTnmMyaroTcst OT CTaH4APTHbIX
TENNOBbIMU XapakTepucTukamu. CHU3bTE MOCTOSIHHYIO HarpeBa 3fIeKTPOHHOW 3aliMTbl OT Meperpesa B
COOTBETCTBUM C XapaKTepUCTUKaMu ABUraTternsi.

m [1BMratenu c Topmosom

[Ona pBuratenen ¢ napannenbHO BKIIOYEHHbIM TOPMO30M, MUTaHWE TOPMO3a [OIDKHO ObiTb BKMOYEHO OT
BXoAHOro HanpsbkeHus MY. Ecnu nutanHne Topmosa no owmnbke NoaknoveHo K Bbixoay MY, TopMO3 MOXET He
paboTtate npu oOTKMoYeHHOM Bbixoge [MY. He wucnonb3yite MY ans ynpaBneHws asuraTensamm ¢
nocnenoBaTenbHO BKITHOYEHHBIM TOPMO3OM.

m MoTop-peaykTopbl

Ecnm B MexaHM3Me MexaHu4yeckol nepedavnm UCMosnb3yeTcs pedykTop CO CMaskoW unu Bapuartop, TO
npoJorkMTenbHas paboTa Ha HU3KOW CKOPOCTU MOXET MPUMBECTU K YXYALIEeHU0 cmasku. M3berante Takux
pexmmoB paboThbl.

m CMHXpPOHHbIe gBUraTenu
HeobxoaMMo BbINOMHWUTL cheuumanbHble Mepbl Ansa paboTel ¢ Takumu gpuratenamu. CBsXKUTECh C BalnM
npeactasutenem Fuji Electric.

m OgHodhasHble gBUraTenu
OpHodasHble gBuratenu He noaxoasaT ans pabotol ¢ MY.

m BbicOKOCKOpPOCTHbIE ABUraTenu

Ecnu 3agaHHasa yacToTa ycTaHaBnueaeTcs Bbile 120 'L Ans ynpasBneHust BbICOKOCKOPOCTHBIM ABUraTtenem,
3apaHee npoTecTupyiTe paboty koMOGuHauum Y u pgBuratens ¢ uenbto obecneveHus 6esonacHOCTU
aKcnnyaTauum.
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nasa 2 YCTAHOBKA U NOAKINMKOYEHUE NY

2.1 YcnoBusa akcnnyatauum

Ycnous akcnnyaTaumm MY gomkHbl yaoBNeTBopATh ycrosusim B Tabn. 2.1.

Tabn. 2.1 Ycnosus akcnnyaraumm

Tabn.2.2 TMonpaBouyHbIA KO3 DULNEHT

2.2 YctaHoBKa MY

(1) OcHoBaHue

YcraHaBnmBante [1Y4 Ha oOCHOBaHMM W3 MeTanna wnu gpyroro
Heroptoyero matepuana. He yctaHasnusante 4 HU30M KBEpXy vnn

roOpn3oHTasnbHo.

AOCTOPOXHO

YctanaBnuBante Y Ha ocHOBaHWUM M3 MeTanna wunm
Apyroro Heroproyero matepuana.
B npoTUBHOM crly4yae BO3MOXHO BO3ropaHue.

(2) 3azopbl

HasBaHue Ycnosusi HOMWHanNbHOro TOKa B
MecTononoxeHue | BHyTpu nomeLieHus 3aBUCIMOCTU OT BbICOThI
OkpyxatoLias 0 [MonpaBoyHbI
TemnepaTypa or-10 A0 +50°C EReei) Ko prLmeHT
OTHocuTEenbHas 1000 M 1 HWXxXe 1.00
BINaXHOCTb 5 - 95% (6es kornencara) 1000 -1500 m 0.97

M4 He pgomkeH nopgBepraTbcA 1500 -2000 m 0.95
BO30ENCTBUIO nbinu, npsMoro 2000 -2500 m 0.9
CONMHEYHOrO CBeTa, arpecCUBHBIX 2500 -3000 m 0.88
rasos, ropro4mx rasos unn (Mpum.1) Ecnu HECKOIbKO ny
nonagaHus BoAbl. yCTaHOBIeHbl B psg 6e3 3a3opa (22 kBT
ATtmoccepa 2-n ypoBeHb 3arpsisHeHus WNN HWKE), OKpyKalolas TemnepaTypa
(IEC60664-1) (Mpnm.2) JomkHa ObiTb B npegenax oT -10 go
MY He gomkeH noaBepraTbCs Pe3kuMm +40°C.
nepenagam TeMneparypbl, KOTOpble (Mpum.2) He ycrtaHaenueante MY B
MOryT npuBecTn Kk obpasoBaHuio NMOMELLEHMW, TAe Ha HEero MoryT rnonactb
KOHAEeHcaTa Ha ero NOBEPXHOCTH. ocTatkm OOTMPOYHOro MaTepuana wnm
BbicoTta 1000 m makc. (Mpum. 3) BNaXHas MbiNb, KOTOPbIE MOryT 3abuTb
ATM. gaBneHune 86 - 106 klMa paguaTtop. Ecnu MY Bce e ycTaHOBREH
3 MM (Makc. otr2pm091y B TakOM MOMeLleHNN, NMOMECTUTE ero B
amnnuTyga) Nbine3allnLLEHHbIN LWKadg.
Bubpaums 9.8 m/c? oT98020 Ty (Mpum.3) Ecrim MY yctaHoBneH Ha
2 m/c? ot20 po 55Ty BbicoTe cBbiwe 1000 M, cnegyeT BBECTH
1 m/c? ot 55 0o 200 'y nonpaBoYHbI KoappmLmeHT ans

HOMMHanNbHOro ToKa cornacHo Tabn.2.2.

Ceepxy | 100 mm

Cneea
la——»

10 mm*

Cneaute 3a cobniogeHMeM MUHMMarnbHbIX 3a30pPOB, YKa3aHHbIX Ha
puc. 2.1. MNpu ycrtaHoBke MY B wkad obecneubTe Hagnexallyo
BEHTUNALMIO, MOCKONbKY TeMnepaTypa Bokpyr MY moxeT Bo3pactathb.
He ycrtaHaBnuBante Y B ManorabapuTtHble LWKadbl C MNIOXON
BEHTUNALMNEN.

m Ecnu yctaHoBneHo aABa n 6onee M4

Mpu pasmeweHnn 2-x un Bonee WHBEPTOPOB B OAHOM LUKady,
00bIYHO MX pa3meLlalT ropu3oHTanbHO B pag. Ecnv Heobxoammo
yctaHoBuTb MY Apyr Hag OpyroM yCTaHOBWUTE MeXay MHBepTopammu
pasgenutenbHyld — Meperopogky,  4tobbl  notepu ot 4,
pacrnonoXeHHOro CHM3Yy, He Bnuanu Ha 14, pacnonoxeHHbIn cBepxy.
Ecnv okpyxawwasa TemnepaTtypa Huxe 40°C, MY moLHOCTbIO 22
KBT 1 Huxe mMoryT 6bITb YyCTaHoBMEeHbl B paa 6e3 3a3opa.

CHuzy | 100 mm

*

Ons MY mowHocTtblo 1.5 kBT 1
Huxe, a Takke 30 kBT n Bbiwe,
HeobxoaMMOo BblAEpXKMBaTb 3a30p
50 mm cnpasa u cnesa, 100 Mm
cnepeau

Pwuc. 2.1 MuHumaneHble 3a3opbl
npu yctaHoske MY
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BHewWwHsA
TENnooTAaqa

m Ecnu ucnonb3syeTtcs BHellHee oxnaxaeHue (70%) y

. BHyTpeHHAR OxnaxaaoLLHi
Mpn BHeWHeM oxnaxaeHun pagmartop, paccensarowmi okosno 70% E;g;f;mna”a 6\ T BeHTANATOP
TensoBbIX MNOTepb, pacrnonaraeTcs 3a npedenamu wWwkada, B =

KoTopom Haxogutca Y. BcnegcrBme aTOro BHeEWHee oxnaKaeHue
3HAYUTENbHO CHMXKAET TENOBbIAENEHNE BHYTPY LWKada.

[ns ucnonb3oBaHWsa BHeLWWHero oxnaxaeHus ans MY MoLlHocTbIo :ﬁ;‘f;pﬂfa";a -
22 kBT # Hmxe, HeobXoAMMO MWCMOSb30BaTb AOMNOSIHUTENbHbINA | Make. 50°C
agjanTep BHeLLHero oxnaxaeHus (onums), a anga MY mowHocTeio 30

KBT 1 BbILLE HY)XXHO MPOCTO NEPEMECTUTb CKOObI KpenmneHusl. T T

BryTpeHHas BrewHan
| noaa4a Bo3ayxa | nopava Boagyxa

= Papgwarop

Puc. 2.2 BHellHee oxnaxaeHue

ABHUMAHUE

CneawnTte, 4tobbl BHYTpM MY 1 Ha pagmaTope He HakannuBanuch Nyx, 6yMaxKHble BOMOKHA, Mbifb, OMUMKK,
MeTannmyeckas CTpyxKka 1 gpyrme MHoOpoAHble matepuarbl.
B NpOoTMBHOM crlyyae BO3MOXHO BO3ropaH1e UIv Hec4acTHbIN criyvai.

Ona ucnonb3oBaHuA BHelHero oxnaxaeHus y MY mowHocteio 30 KBT 1 Bbille, NepecTtaBbTe BEPXHEE U
HWXKHee KpenseHue oT Kpas k cepeauHe MY, kak nokasaHo Ha pucyHke 2.3.
Y kaxgoro MY BUHTLI KpenneHui pasHbix pasmepoB. CBepbTech ¢ Tabnuuen, NPUBEAEHHON HUXKE.

Tabn. 2.3. BUHTbI U MOMEHT 3aTsDKKU

BuHTBI KpenneHus
BuHTbLI KpenexHbIX ckob MoMEeHT 3aTsKKM
Tun MY Kopnyca (Tun n
(Tvin 1 KONM4ecTBO) (Hem)
KONN4YeCTBO)

oT FRN30G1m-40 M6x20, M6x20 58
po FRN55G1m-40 5 wWT. cBepxy,3 WT. CHM3Y 2 WT. cBEPXY )
FRN75G1m-40 M6x20, M6x12 58

no 3LWT. CBEPXY U CHU3Y 3 WT. cBEpxy '

Mpum.: CvmBon (m) B Tabnuue 3ameHsieTcs Ha S unu E B COOTBETCTBMM C TUMOM UCMOSTHEHMS.
Cumeon (o) B Tabnuue 3ameHsieTcst Ha A nnu E B COOTBETCTBMM C MECTOM Ha3HAYEHUS.

1) YganuTte Bce BUHTbI KpenexHbiX CKob, pacnonoxeHHble cBepxy u cHudy Y. Takke yganute
CBEpXY BUHTbI KpenneHus kopnyca.

2) YcTaHOBMTE WU 3aKpenuUTe BEPXHIOK KPeNexHyt ckoby B cepeaunHe MY, 3aKpyTMB CHATbIE BUHTbI
KpenexHblx ckob (2 mnm 3 wTykn) B oTBepctua B kopnyce. ([locne 3aBeplleHuss onepauum
OCT@HYTCH HEeucnonb3oBaHHbIMM 5 unNu 3 BMHTA, KOTOPblE MOXHO COXpPaHUTb Ha cryyan
MOBTOPHOW CMEeHbI TYMa CUCTEMbI OXNaXAEeHNS).

3) YcTaHOBUTE U 3aKPENUTE HIKHIOK KPENeXHY CKoBy aHanormyHbIM o6pasom.

BuHTBI KpenexHbIx ckob - ﬂ
o

BWHTLI KpenneHus kopnyca —_
e

BepxHAs KpenexHan ckoba

M6 b
t) BUWHTEI KpenexHelX ckon

Puc. 2.3 MNMepectaHoBKa KpenexHbix ckob

ABHUMAHUE

Mpy nepectaHoBKe CKOG KpEMneHusl UCMonb3ynTe BUHTbI, yKasaHHble B Tabn. 2.3.
B NpoTMBHOM crly4yae BO3MOXHO BO3ropaHve Uiv Hec4acTHbIN cryvaM.

2-2
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2.3 MNoakntoyeHne
BbinonHuTe OencTBumS, ykasaHHble HUxe (npegnonaraetcs, yuto MY yxe ycTaHoBMNeH).
2.3.1 CHATHe M ycTaHOBKa NepeaHen KPbILWKA U KPbILWKA KIIEMMHON KONOAKN

(1) Ana NY mowHocTbio 22 KBT 1 HUXe

@ Chavana OTKPYTUTE BWHTbI, (UKCUPYIOLLME NEPEOHIO KPbILWKY, COBWUHbTE KPbILWKY BHWU3 MO
HanpaBsnslLWMM, Npuaepxmeas ee ¢ obenmx CTOPOH, 3aTeM MOTAHWUTE Ha cebst 1 BBepx, Kak nokasaHo
HKe.

@ Momkmmas BBEPX KPbILLKY KIIEMMHOM KOMOAKN MOTSIHUTE ee Ha cebsl.

@ nMocre noaknioyeHns (cm. pasgensl ¢ 2.3.2 no 2.3.7) yCTaHOBUTE KPbILIKY KMNEMMHOW KONoAKu 1
NepeaHIo KpbILLKy 0bpaTHO B Nopsiake, obpaTHOM npoueaype CHATUS.

BuHTH! dmkcHpylowme MepeaHAR KpeILWKa Kpbilwka KnemMmHon Momxuman KpbILLKy
NEPEAHICID KPLILUKY KONOMKW BBEpPX MOTAHUTE Ha ceba

Puc. 2.4 YcTaHOBKa 1 CHATUE NepeaHel KPbILKM U KpbILKK krnemmHon konoaku (FRN11G1m-40)

Mpum.: Cumson (m) 3ameHsieTcsd Ha S nnu E B COOTBETCTBUM C TUMOM UCMNOSNHEHUS.
CumBon (o)3ameHsieTca Ha A unu E B COOTBETCTBUM C MECTOM Ha3HaAYeHUS.

(2) Ana NY mowHocTblo OT 22 KBT Ao 75 kBT

@ OrkpyTuTe ueTbipe BMHTA, (UKCHMPYIOLLME MEPEOHIO MaHemb, MPUOEPKUBANTE NaHeNb ABYMS
pykamu, crierka CaBMHbTE ee BBEPX U NOTAHUTE Ha cebsl, Kak Moka3aHo HIKe.

@ Nocne OCYLLECTBIEHNS nogkntoveHnsa (cM. pasgensl ¢ 2.3.2 no 2.3.7) BCTaBbTe KpenexHble BUHTbI B
OTBEPCTUS MaHeNu 1 BCTaBbTE NepPeaHIo naHens obpaTHo B nopsiake, 06paTHOM MpoLeaype CHATUS.

ﬂpHMEHaHHe Ona goctyna k nnate ynpasneHusi (PCB) oTkpoliTe oTcek nynbTa oneparopa.

KpenemHbie BUHTLI

MomeHT aatamem: 1,8 H'm (M4)

KpenexHble BUHTLI 4 3,5 H*m (M5)

ﬂEp’Ep,HEi-ﬂ naHenu

Puc. 2.4 CHsaTue nepegHen naHenu (FRN30G1m-40)

anIM.: CumBon (I) 3ameHsieTcs Ha S unn E B COOTBETCTBUM C TUMOM MUCMONHEHUS.
CumBon (D)SaMeHﬂeTCﬂ Ha A unu E B COOTBETCTBMU C MECTOM Ha3HAYEHUS.

2-3
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2.3.2 PacnonoxeHue KfeMm U pasmMepbl BAHTOB

B Ttabnuuax n Ha pucyHkax, NPUBEAEHHbIX HUXKE, yKasaHbl pasMepbl BUHTOB KNEMMHMKE, MOMEHT
3aTSHKKM U pacnonoxeHue knemm. HeobxoguMo MOMHUTbL, YTO pacrofioKeHWe KreMMm pasfivyaeTcs B
3aBucuMocTu oT Trna MY. Ha kaxaom pucyHke aBe 3asemrisiiolime KrneMmbl (:%G) CO CTOPOHbI NUTAHUS
(nepBrYHasi Lienb) U CO CTOPOHLI ABUraTens (BTopUYHas Lienb) UAEHTUYHbI.

(1) PacnonoxeHue KneMm CUMIIOBOM Lienu
Tabn. 2.4 CBoicTBa KieMM CUITOBOW Lienu

Hanps- HomuHan Pexvm Pasve MomeHT Pasmep MowmeHT PUCY-
XeHue asurartens Tun MY HD/LD BI/IHTap 3aTSKKN BUHTa 3aTAKKN HOI)</
nnuTaHus (kBT) TSOK./NErK. (H*m) 3a3eMJIEHNS (H*m)
0.4 FRN0.4G1m-20
075 FRNO 75G 1m-25 M3.5 1.2 M3.5 1.2 Puc A
1.5 FRN1.5G1m-20 HD
2.2 FRN2.2G1m-20 M4 1.8 M4 1.8 Puc b
3.7 FRN3.7G1m-20
55 FRN5.5G1m-20 HD
75 LD
FRN7.5G1m-20 'l:lg M5 3.5 M5 3.5 Puc B
1 HD
FRN11G1m-20
LD
15 HD
3% 200 B . FRN15G1m-20 D
FRN18.5G1m-20 Ho M6 5.8 M5 58 | Pucl
22 HD
FRN22G1m-20
LD
30 HD
FRN30G1m-20 D M8 13.5 Puc i
37 HD
FRN37G1m-20 D
45 iD M8 13.5
FRN45G1m-20 D M10 27 Puc E
55 HD
75 FRN55G1m-20 D
0.4 FRN0.4G1m-40
075 FRNO 75G @40 M3.5 1.2 M3.5 1.2 Puc A
1.5 FRN1.5G1m-40 HD
2.2 FRN2.2G1m-40
37 FRN3.7G1mdA M4 1.8 M4 1.8 Puc b
(4.0)* FRN4.0G1m-4E
55 FRN5.5G1m-40 HD
7.5 LD
3x400 B FRN7.5G1m-40 0 M5 35 M5 35 | PucB
11
FRN11G1m-40 HD
LD
15 oD
FRN15G1m-40
LD
18.5 )
FRN18.5G1m-40 D M6 5.8 M6 5.8 Puc "
22 )
30 FRN22G1m-40 D

*4.0 kBT anga Eeponbl. Tun npeobpasoatena FRN4.0G1m-4E.

Mpum.: Cumson (m) 3ameHsieTca Ha S unm E B COOTBETCTBUM C TUMOM UCMOSNHEHUS.
CumBon (o)3ameHsietcst Ha A unu E B COOTBETCTBMU C MECTOM Ha3HaYeHwUsI.
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Tabn. 2.4 CeoWicTBa KIEMM CUITOBOV Lienu (MpodoIhKeHne)

Hanps- HomwuHan Pexum e MomeHT Pasmep MomeHT Pucy-
XeHue asuratend Tun MY HD/LD P 3aTAXKKN BUHTa 3aTSXKKU Y
BUHTa " - HOK
NUTaHns (kBT) TSK./MerkK. (H*m) 3a3eMneHus (H*m)
30 FRN30G1m-40 HD
LD
37 HD
FRN37G1m-40 D
45 HD M8 13.5 Puc O
3x400B FRN45G1m-40 D M8 13.5
55 HD
FRN55G1m-40
LD
75 HD
% FRN75G1m-40 D M10 27 Puc.E

Mpum.: Cumson (m) 3ameHsieTcsd Ha S nnu E B COOTBETCTBUM C TUMOM UCMOSNHEHUS.
CumBon (o)3ameHsieTca Ha A unm E B cooTBETCTBUM C MECTOM Ha3HaYEHUS.

Knemmbl RO, TO: Paamepbl BuHTa M3.5, MomeHT 3atskkm 1.2 H*M (0bwun ansa scex tmunos MY)
Knemmbl R1, T1: Pasmepbl BuHTa M3.5, MomeHT 3atskkm 1.2 H*m (knacc 200B - 37 kBT u Bbiwe,
knacc 400B - 75 kBT 1 Bbiwe)
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2.3.3 PekomeHayewmble ceyeHUsi NPOBOAOB

B Tabnuuax 2.5 n 2.6 ykasaHbl pekOMeHOyeMmble CeYeHusi NpoBOAOB. Mcnonb3ynte OGXUMHbIE
KNemmbl ¢ N30nMpyowmmMm kemobpukammn. PekomeHayemble cevyeHns NpoBOAOB CUMOBOM Lienu NpuBeLEHbI
ANsi NpUMeEpa WCMoNb3oBaHUsi oauHouHoro mposoda HIV (JIS C3317) (ans 75°C) npu okpyxatoLLeil
TemnepaTtype 50°C.

Tabn. 2.5 PekomeHaQyeMble ce4YeHnst NPOBOAOB

Knemmbl 06Lme ansi Bcex npeobpasoBaTtenem PekomeHayeMble ceveHnsi NpoBOAOB (MMZ)
KremMbl Leneit ynpaeneHust 0.75"
Knemmbl 4ONOMHUTENBHOIO NUTaHWSA Lener ynpasneHus
2.0
ROwnTO
Knemmbl gononHutenbHoro nutaHms BeHTunaTopoB R1 u | 2.0 (knacc 200B — 37 kBT u Bbiwe
T1 knacc 400B — 75 kBT u BblLwe)

*1 Mcnornb3oBaHne cevyeHusi NPOBOAOB Bbille PEKOMEHOYEMbIX MOXET MPUBECTU K AaBMNEHW0 NPOBOAOB
Ha NepeaHIol KPbILWKY M HapyLUEeHUIO HopMasibHOW paboThl MynbTa onepaTtopa.

Tabn. 2.6 PekomeHayeMble cedeHnst NPOBO4OB

= PekomeHnayemoe ceyeHve NpoBoAOB (MMZ)
(0]
3 = 5 2 Pexum CunoBasl Lienb
Q x
¥XI| QF HD/LD Bxoa
S8 ¢ Twn 14 o/ | (LUR, L2/S, | 3asem- Topmoa-
CZl &8 i L3/T) neHne Bbixog MY DCR HOW
T | =35 ' : U, Vv, W P1, P(+
T 2 @G, | (UV.W) | [P1,P(#)] | pesucrop
i ik e [P(+), DB]
0.4 FRNO0.4G1m-20
0.75 FRNO.75G1m-20
1.5 FRN1.5G1m-20 HD 20 2.0 2.0 2.0 2.0
2.2 FRN2.2G1m-20 ’
3.7 FRN3.7G1m-20
5.5 FRN5.5G1m-20 Eg 3.5 3.5 3.5 35
7.5 HD 3.5 5.5 55 55
FRN7.5G1m-20 D 5.5 -
11 HD 55 14 8.0 8.0 20
FRN11G1m-20 D ’
m 15 HD 14
=2 FRN15G1m-20 D 14 22 8.0 14
S | 185 D
™ FRN18.5G1m-20 D 22
22 D 22 38" 22
” FRN22G1m-20 o =7 55 14 267 X
HD 38
- FRN30G1m-20 D 38 60 38 .
FRN37G1m-20 Eg
45 oD 60 22 60 3.5
FRN45G1m-20 D 100 100
55 HD 100 100
FRN 1m-2 G = 5 .
75 55G1m-20 LD | 150° | - 150" 150" 53

*2 Wcnonbayiite ob6xuMHble krneMmbl No.38-6 npounssoactea JST Mfg. Co., Ltd., unu aHanoru.

*3 Wcnonbayite ob6xumHble knemmbl No.60-6 npoussoactea JST Mfg. Co., Ltd., unu aHanoru.

*4 Ecnu ncnonb3ytotcs npoesoga 150 Mm2 ons cunoBbix Lenen, ncnonb3yinte ookumHble knemmbl CB150-
10, paspaboTaHHble ANsi HU3KOBONbTHbLIX Npubopos B JEM1399.

Mpum.: CumBon (m) 3ameHsieTca Ha S unu E B COOTBETCTBUM C TUMOM UCMOSNHEHUS.
CumBon (o)3ameHsieTcs Ha A unu E B COOTBETCTBUM C MECTOM Ha3HAYeHUsI.
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Tabn. 2.6 PekomeHgyeMble ceveHnst NpoBoAoB (MPOLOMKEHNE)

= PekomeHayemoe ceveHve npoBoaoB (MMZ)
(]
% x 5 2 Pexum CunoBas Lenb
xz| 9F HD/LD Bxoa
2E ¢ Tun 4 tk/ | (LR L2/S, | 3asemn Topwmoario
cCEl 8@ ELMTE Bbixop MY DCR "
] = £ nerk. L3/T) : UV W P1 P(+
T a ac (U,V,W) | [P1,P(+)] | peanctop
g c 6e3 (=) [P(+), DB]
DCR DCR '
0.4 FRNO0.4G1m-40
0.75 FRNO.75G1m-40
1.5 FRN1.5G1m-4C0 HD
22 FRN2.2G1m-40 2.0
37 FRN3.7G1m-4A 20 20 2.0
(4.0°) | FRN4.0G1m-4E 2.0 :
5.5 FRN5.5G1m-40 HD
LD
7.5 )
FRN7.5G1m-40 D
11 ) 35 35 3.5
FRN11G1m-40 D 35
- 15 iD 3.5 5.5 )
o FRN15G1m-40 D - 5.5
Q| 185 ) 8.0° 55 2.0
= FRN18.5G1m40 D 55 55 - -
22 ) 14 8.0° 8.0°
FRN22G1m-40
LD
30 o) 14
FRN30G1m-40 14 14
LD 22
37 ) 8.0
FRN37G1m-40 22
LD
45 aD 22
FRN45G1m-40 D 22 38
55 ") 38 38
FRN55G1m-40
LD 14
75 ) 38 ) 60 60
%0 FRN75G1m-40 D 50 100

*5 4.0 kBT gnst EBponbl. Tun npeo6pasoBaTtens FRN4.0G1w-4E.
cnonb3ynte ooxunmHble knemmbl No.38-6 npoussoactea JST Mfg. Co., Ltd., nnu aHanoru.
*6 Wicnonbayiite oboxuMHble kneMmbl No.8-L6 npoussoactea JST Mfg. Co., Ltd., unu aHanoru.

Mpum.: CnumBon (m) 3aMeHsieTcs Ha S unu E B COOTBETCTBUM C TUMOM UCMONHEHMS.
CumBon (o)3ameHsieTca Ha A unu E B cooTBETCTBUM C MECTOM Ha3HaYEHUS.
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2.3.4 Mepbl NpeaOCTOPOXKHOCTU NPU NOAKITHOYEHUN
CobnopganTte criegylowime npaeunia npuy NoAknoYeHMn npeobpasoBaTtens 4acToThbl.

(1) Y6eputech, 4TO HanpshkeHNe NUTaHUSI COOTBETCTBYIOT YKa3aHHOMY Ha rfaBHOM LWunbanke MY,

(2) Y6eautecb, YTO CeTeBOE HanpsikeHue noaknyeHo K knemmam L1/R, L2/S wn L3/T MY. Ecnn
CUIOBOE HanpsbkeHve OyaeT MOAKMIOYEHO K OPYrMM knemmam, npeobpasoBaTenb BbIAAET U3
CTPOSi NpY Nofade HanpsKeHUs.

(3) ObGsasatenbHO NogknoYanTe 3asemMrieHme Ansa npegoTBpaLleHnst NopaXeHus TOKOM, noxapa unm
OPYrMX HECHACTHBIX CIyYaeB, a TaKkke ANnsl CHUXKEHUS MOMEX.

(4) Onsa HagexHoro coefuHeHNst NPUMEHSIATE OBXKUMHbBIE KITEMMbI C M30NNPYIOLLMMN KeMOpUKamu.

(5) MNpoBoga cunoBoro nuTaHus (NepBuYHasl Lenb), ABuratens (BTOpuYHas LUenb) M Lenu
yrnpaBneHnst OMKHbI ObiTb pa3HeceHbl Ha MakCUMarbHO BO3MOXHOE pacCTosHMe.

(6) Mocne cHATME BMHTOB C CWUMOBBLIX KMNEMM, 3aKpyTUTE UX 0OpaTHO, AaXe ecrnv 3T KNEMMbl He
NCMNOnb3yTCS.

(7) Wcnonb3ynte KpbllKy knemMHown konoaku. Ons MY mowHocTbio 3.7 KBT vnuM HWxe Kpbllika
pasgensieT npoBoAa CUIoBbLIX Lienen u uenen ynpasnenus. Ona MY mowHocTteio ot 5.5 o 22 kBt
KpbILLKa pasaensieT NepBuYHbIE Y BTOPUYHbIE CUMOBLIE LIEMM, a Takke Lenu ynpaenenus. byapte
BHUMAaTENbHbI MPU NPOKNagKe NPOBOAOB.

Mposopa ueneit  MMpoeoga BepxHei
ynpasneHus CUMOBOW Uenu

KpbilwKka KNEMMHOR KONOQKKW

Mposopa uenen
ynpaBeneHns

Kpbilka KNeMMHON KONOAKK

I

Ny
MNpoeoaa HUHHER

CMNOBOW Lienu

™ Mpoeoga cUNoBoi uenu o[ ) ©

FRN3.7G1m-40 FRN11G1m-40

Mpum.: Cumson (m) 3ameHsieTcd Ha S unu E B cOOTBETCTBUM C TUMOM UCMOSNHEHUS.
CumBon (o)3ameHsieTca Ha A unm E B cOoTBETCTBUM C MECTOM Ha3HaYeHUS.

mloaroToBKa KpbILWKX KIIEMMHOMN KONOAKN

B MY mowHocTeio oT 11 go 22 kBT (3 dasbl 200B) uHorga MoOXeT He XBaTaTb MECTa B KpbILLKE
KNEMMHON KOMOAKM ANsi NPOKNaaku npoBoAoB cunoBor uenu. Ytobbl obGecneunTtb Heobxoaumoe
NMPOCTPAHCTBO YyOanuTe 3aXUMHYK CEKUMIO (CM. HWXE) C MOMOLUBbK KycadeKk. YUTuTe, 4YTO CTeneHb
ncnonHermsi IP20 He MoXeT rapaHTUpoBaTb 06e30MacHOCTb NOAKMIOYEHUSA TONCTbIX NPOBOLOB CUIOBOW
Lenu Npu NOSTHOCTLIO CHATOM KPbILLIKE.

3akMMHan cekumns

3axuMHan cekuns

[o yoaneHusa 3axxmuMmHoON cekumnmn lMocne yoaneHnst 3aKUMHOWN cekumm
Kpbiwka knemmHown konogkun (FRN15G1m-40)

Mpum.: Cumeon (m) 3ameHsieTcs Ha S unu E B COOTBETCTBMM C TUMOM UCNOSNHEHUS.
CwumBon (o)3ameHsieTca Ha A nnu E B COOTBETCTBUM C MECTOM Ha3HaAYEHWS.
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(8) VY HekoTopbix Mogenen MY, npoBoga cUNoOBOK Lenn He MOryT ObiTb MPOBEAEHbI OT KIEMMHMKA MO
npsimon. Mo3ToMy Takme MPOBOAA HYXHO BECTM KaK MOKa3aHO HWbKe, YTOObl Kpbllka cMorna
BCTaTb Ha MeCTO.

AOCTOPOXHO

o [lpn nogkntoyveHun MY Kk ceTn BkNOUMTE B LieNb NUTAHNA PEKOMEHOOBaHHbLIN aBTOMaTU4ECKUN
Bbikntovatens (MCCB) nnu yctporncteo 3awmtHoro oTtkntoveHnsa (ELCB, RCD) (c makcumansHo-
TOKOBOW 3aLuMTon), Micnonb3yite yCTPOMCTBA C y4ETOM YKa3aHHOro 4OnyCcTMMOro TOKa.

e lcnonbayrTe NpoBoAa yKa3aHHOro CeYeHUs.

o 3akpyumBamnTe KnemMmbl C yKa3aHHbIM MOMEHTOM 3aTSKKU.

B npoTMBHOM crny4yae BO3MOXHO BO3ropaHue.

e Korma ncnonb3yetca Gonee opgHon kombuHaumv m3 MY n gBuratens, He MCNOMNb3ymTe OAMH
MHOFOXWUINbHbBIN Kabenb Ana UX NOAKMYEHNS.

e He noakntoyarite orpaHMunTENb HANpPsKeHUs K Boixogy MY (BO BTOPMYHYIO LIEMb).

310 MOXeT cTaTb NPUYMHON BO3ropaHus.

e 3asemnuTe npeobpasoBaTenb YacTOTbl B COOTBETCTBUM C rOCYAaAPCTBEHHLIMW UMW MECTHbIMM
cTaHgapTamu

e Y6eauTech, YTO 3a3eMmeHne NOAKMIOYEHO K knemmam &G,

B npoTuBHOM cny4yae BO3MOXHO MopaxeHne 3NeKTPUYeCKUM TOKOM Unm Bo3ropaHue.

o [logkntoyeHne JOMKHO BbIMOMHATHCH KBanMUUUPOBaHHBLIMU 3NEKTPUKaMN.

e YbGeguTechb, YTO NOAKNIOYEHNE NPOU3BOAUTCS NOCIIE CHATUS NUTAHKWS.

B npoTuBHOM crny4yae BO3MOXHO NopakeHue 351IeKTPUYECKUM TOKOM.

e BbinonHanTe nogknoyeHue nocre yctaHoku MY.

B npoTuBHOM cny4yae BO3MOXHO MopaxeHue 3N1IeKTPUYECKUM TOKOM U1 TpaBMbl.

o [IpoBepbTe COOTBETCTBME KONMMYeCcTBa BXOAHbIX )a3 M HOMMHANbLHOro HanpsbkeHua MY ¢
drazamu 1 HanpsPKeHUEM CeTu, K KoTopor nogknodaetcsa MY.

B npoTMBHOM cny4yae BO3MOXHO BO3ropaHve Uin HecYacCcTHbIN cry4van.

e He nogkniovyanTe ceTeBoe HanpsXXeHne K BbIXOAHbLIM knemmam (U, V n W)

9TO MOXeT cTaTb NPUYMHON BO3ropaHUs UM HeC4YacTHOro cryyvas.
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2.3.5 TopkntoyeHne cUNOBbIX NPOBOAOB U 3a3eMIIeHUsA

Uncbposbie exoge!

Cxema noakntoyeHus
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»
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*

*2

*3

*4

*5

*6

*7
*8

*9

YcTaHOBUTE PEKOMEHOOBaHHbIM aBToMaTMyeckuin Boiknoyatens (MCCB) vnu anddepeHumanbHbIn
aBToMaTtumyeckmii Bbiknovatens (RCD, ELCB) B nepeuyHyto uenb MY anga 3awuTbl NOAKHOYEHUS.
Y6eautecb B TOM, YTO MOLLHOCTb aBTOMaTW4YECKOro BbIKMOYATENS 3KBUBANEHTHA WMU HUXE, YeM
pekomeHayeMasi MOLLHOCTb.

Mpn HeobxoauMMOCTU yCTaHOBUTE KOHTakTop Ans Kaxgoro MY gns otknoyenus MY oT ceTeBoro
NUTaHWs B JOMOMHEHME K aBTOMaTUYECKOMY BbIKMOYATENIO UMM YCTPOWCTBY 3aLLUMTHOMO OTKIHOYEHNS.
MoaknounTe orpaHMUNTENb HaMNPSPKEHUSA NapanfenbHO KaTylke KOHTaKTopa, eCfin OH pacrosioXeH
psgom c M4,

[na coxpaHeHus BbIxogHOro curHana asapun ALM, Ha3Ha4yeHHOro Ha nporpammupyemMsbiin Bbixog MY
npu cpabaTbiBaHUM 3aliMTbl WM COXPaAHEHUS WHGOpMaUUM Ha AWCNIee MpU  OTKIHOYEHUU
HanpsXeHWsi raBHOW Lienuy NOAKII0YMTE 3TU KNEMMbI K NMUTaoLLEN CeTu.

O6bl4HO HEeT HeobXoAMMOCTM ANiS1 MOAKIYEHMS ITUX KrnemMM. Mcnonb3yrnTe 3TW KNemmbl npu
NCMonb30BaHUN KOHBEpPTEPA peKynepaLmu.

Mpwn nogknioveHnn gpoccens 3BeHa noctosiHHoro Toka (DCR) yganuTte nepemMbldky Mexay Krnemmamm
P1un P(+).

MY mowHocTbio 55 kBT B LD pexume u MY mowHocTbio 75 kBT 1 Bbiwe TpebytoT obssatensHoro
nogkntoyeHns gpoccensa DCR. Yoeguteck B ToM, 4To Ans aTux MY gpoccensb Noaknio4eH.

MY mowwHocTbo 7.5 KBT 1 HUXe MMeloT BCTPOEHHbIN TopMo3Hon pesuctop (DBR) mexay knemmamu
P(+) n DB.

[Mpn NoAKNOYEHMN BHELLHEro TOPMO3HOMO pe3ncTopa OTKMYNTE BCTPOEHHbIN Pe3nucTop.

Knemma 3asemnenust gpuratens. Mcnonb3ynte aTy KNemmy npuv HEO6XO0ANMOCTU.

B kayecTBe NpoBOOOB Lenen ynpaBneHns CKpyYeHHbIN MHOFOXWUIbHbBIN NPOBOA U 3KPaHUPOBAHHbIN
MHOTFOXWUNbHbIN  MpoBoA. [lpM  MCMONB30BaHWM  3KPAHUPOBAHHOTO  MHOFOXWMBLHOMO  NPOBOAaA,
noakniounTe aKkpaH Kk obLlen uenu ynpasneHus. Ana npegorepaleHms cboeB ns3-3a nomex yganute
nposoja uenewn ynpaBneHns Ha MakcumaribHO BO3MOXHOE paccTosiHMe OT MpOBOJOB CUMOBOWM Lenn
(pexkomengyetca 10 cm nnm 6onee). Hukorga He NpoknagbiBanTe CUMOBbLIE LIEMW U LENU yNpaBrieHus
B ogHOM kaHane. [llpy nepeceyeHuM NpPOBOAOB LENM yMpaBfeHNs C CUMNOBbLIMW NPOBOAAMU
pacronaraiite ux nog yrnom 90°.

Ha cxeme nogknioyeHWs ykasaHbl 3aBOACKME HaCTpPOMKM dyHKUM umdpoBbix Bxogos [X1] — [X7],
[FWD] n [REV], TpaH3ucTopHbIX Bbixogos [Y 1] — [Y4] u peneriHbix Bbixogos [Y5A/C] n [30A/B/C].

*10 CbeMHbIN NepeknovaTens B rnaBHon uenu. MogpobHee cwm. «® Mepekntovatenuny» ganee B 3TOM

pasgene.

*11 Mukponepekntoyatenu Ha nnate ynpaeneHus (PCB). Mcnonbsynte aTu nepeknovateny Ans

HacTpoikun paboTbl MY. MoapobHee cm. pasgen 2.3.7. «HacTpoiika nepekniovaTenen»

*12 lNMpu ncnonb3oBaHMK (PYHKUUKN pa3peLuatoLlero Bxoaa yaanute nepemMbldky mexay knemmamu [EN] u

[PLC]. ns 3amMblkaHusa 1 pasmbikaHus Lenn mexay knemmamm [EN] n [PLC] ncnonbayiTe ycTponctea
Ge3onacHoCTM, Takme kak pene 6e3omacHOCTM M aBapuiiHble BbIKIOYATENM, COOTBETCTBYHOLLME
ctaHgapTy EN954-1, kat. 3 vnu Bbiwe. MogkntoyeHne uenen k knemmam [EN] n [PLC] gomkHo 6biTb
BbINOMHEHO OTAENbHbIM 3KPaHNMPOBaHHLIM kabenem. (Henb3s NnpoBoAWTbL 3TW LENW BMeCTe ¢ ApYrMu
uensMyn ynpaefieHUss B OOHOM 3KpaHMpoBaHHOM kabene. lNogpobHee cm. nmasy 9, Pasgen 9.6
“CooTBeTcTBUE cTaHgapTy EN954-1, kart. 3”)
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@ OcHoeHas knemma 3azemneHusi ( ©C) kopnyca N4

[Be knemmbl 3a3eMneHus (9‘3) OAMHAKOBLI M K NOOOM U3 HMX MOXET MOAKNYaTbCA Kak 3a3emreHne
CEeTEBOro NUTaHUs, Tak U 3a3eMrneHne ABuUraTens.
YBeauTtecb, YTO 3a3eMrieHne MOAKIIOYEHO K MobON M3 ABYX KNemMM 3a3emneHnsa ans 6e3onacHocTv U
CHMXeHUs ypoBHSA nomex. NMpeobpasoBaTenb YacTOThl CNPOEKTUPOBAH AN UCMONb30BaHUS C 3aLLMTHBIM
3a3eMIIeHNEM, MO3BONAIOWNM M30exaTb MNOPaKEHUS 3NEKTPUYECKMM TOKOM, BO3rOpaHWs W Opyrux
onacHbIX NocneacTBUN.
Knemmbl 3a3emnenuns kopnyca MY gomkHbl 6b6ITb 3a3eMieHbl criegyowmum o6pasom:
1) 3asemneHue B COOTBETCTBUM C rOCYAAPCTBEHHBIMU UM MECTHLIMWU CTaHAaPTaMM.
2) C wncnonb3oBaHMEM MNpPOBOAOB OONbLIOrO ceyeHus. [nuHa npoBOOOB AOMKHA ObiTb Kak MOXHO
Kopoue.
B MY co BcTtpoeHHbIM EMC-punbtpom MowHocTeto 5.5 — 11 kBT npucyTCTBYHOT Tpu
]'Ipnmeanne Knemmbl 3asemMneHus. [Ona adpdekTMBHOro NopaBneHus nomex, MoAknoyanTe npoBoaa
3a3eMrieHus Kk onpegeneHHbiM knemmam. (Cm. naea 9, pasgen 9.3.2 «PekomeHayemblin
NOPSIAOK YCTAHOBKUNY ).

@ BbixogHble knemmbl MY U, V, n W n gononHutenbHas knemma 3asemneHus ( 9‘3) asurartens

BbixodHble knemmbl npeobpasoBaTtens OMKHbI ObiTe MOAKIMIOYEHbI criedyowmM obpasom:

1) MMopgkniounMTe Tpu npoBoda TpexdpasHoro asuratensa Kk knemmam U, V. u W c cobniogeHnem
npasunbHOro YepenoBaHus das.

2) TMoakniounTe AONONHUTENbLHBIM NPOBOA 3a3eMMeHus aBuratens k knemme 3asemnerus ( SC).

Koraa ncnone3yetcs 6onee ogHon kombuHauuy ns MY 1 geuratens He MCnonb3ynte OAuH

ﬂpmﬂeanHe MHOTOXWIbHbI Kabenb.

[ HeepTop 1 Osuratens 1

M”B‘?g:p 2 DNeuratens 2
% | Multicore cable 6%?

Oeuratens 3

) MopkntoyeHne gpoccens 3BeHa NOCTOSAHHOrO TOKa K knemmam P1 u P(+)

MogkniounTe Apoccenb 3BeHa MOCTOSHHOIO TOKa K 9TUM Knemmam gns  ynydweHus koadpdpuumeHTa
MOLLHOCTW.

1) Ypanute nepembluky mexay knemmamu P1 un P(+).

2) TlogknounTe gpoccernb 3BeHa MOCTOSHHOIO TOKa K 3TUM Krnemmam.

e [lnMHa NOAKMYEHUSs OOIMKHA ObITb orpaHuyeHa oo 10 m.
ﬂpHME'-laHHE e He ypansiTe nepeMblyky, ecnv Apoccerb He UCMOMNb3yeTcs.
e [14 mowHocTblo 55 kBT B LD pexume n MY mowHocTbio 75 kBT 1 Bbiwe TpebytoT
ob6s3aTenbHoro nogknoveHus gpoccens DCR.
e Ecnu nogkntoueH koHBepTep pekynepaumu, gpoccens DCR He TpebyeTcs.

AOCTOPOXHO

O6si3aTeNbHO NoAkNtoYanTe onumoHanbHbIn apoccens DCR, ecnv MOLWHOCTb TpaHcdopmaTopa nuTatoLLen
ceTu npeBbiwaeT 500 kBA u B 10 pa3 nnu 6onee npesbillaeT HOMUHANbHY MOLLHOCTb 4.
B npoTMBHOM criyyae, BO3MOXHO BO3ropaHue.
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@ Knemmbl noakntoueHus Topmo3Horo pesuctopa P(+) u DB (gnsa MY mowHocTblo 22 kBT unu
HUXe)

MolwHoCTs | TOPMO3HOVA BCTpOGHHblVI Heobxoanmele wwaru
(KBT) TpaHaUCTOp TOPMO3HOW Onuun ONS NOAKINI0YeHUS
pesuctop(DBR) onuum
04—75 | Berpoerkbii | Betpoewnbii | DHEWHNA TOPMO3HOM pesncTop (o 1), 2), 3)
YBEMNWUYEHHOW MOLLHOCTbHO)
1122 BCTpoeHHbIN Het BHELHMI TOPMO3HOM PE3NCTOP 2), 3)

B MY mowHocTeto 7.5 KBT unmu Huxe, ecrnv MOLLHOCTW BCTPOEHHOro Topmo3Horo pesuctopa (DBR)
HeJOCTaTOMHO MpM 4acTbiX 3anyckax W OCTaHOBaxX WM BbICOKOW MWHepuun npuBoda, YCTaHOBUTE
ONUUOHAmbHbIA  BHELWHWA TOPMO3HOW PEe3UCTOp C YBENMYEHHOW MOLHOCTBIO ANA  yBenuveHus
AONYyCTUMON MOLUHOCTU TopmoxeHus [M4. lMepen noaknioveHMem BHELIHEro TOPMO3HOro pesncropa,
OTKNIOYMTE BCTPOEHHbIV Pe3ncTop B crieaytoLleM nopsake:

1) HAna MY mowHocTteo 0.4 — 3.7 kBT, oTkNouMTe NpoBoga BCTPOEHHONO TOPMO3HOro pesnctopa oT
knemm P(+) n DB. [nsa MY mowHocTbio 5.5 — 7.5 kBT oTkntoumTe npoBoda oT knemmbl DB 1 knemmbl
BCTPOEHHOTO pene (CM. PUCYHOK HUXe).

L Knemma DB

Knemma pene I'rpoaoaa OT BCTPOEHHOMD
Topmozxoro peauctopa (DBR)

2) TlogkntoymTe BHELIHWIA TOPMO3HOM pe3ncTop k knemmam P(+) n DB.
Knemma BcTpoeHHoro pene Ha N4 MowHocThio 5.5 n 7.5 kBT ocTaeTca HEMCNONbL30BaHHOM.

3) Pacnonoxwute TopmosHow peauctop u MY takum obpasom, 4Tobbl AnMHa NpoBOAOB Bbina MeHee 5 M,
a ABa NpoBoAa OT pe3ncTopa Bbinu CKpyYeHbl UNM NPOOXeHbl NapannensHo.

AOCTOPOXHO

Mpu nogknioyeHnM Topmo3Horo pesuctopa (DBR) Hukorga He nogkniovanTe €ro HYW K KakMM Kremmam,
kpome P(+) n DB.
B npoTMBHOM crniyyae, BO3MOXHO BO3ropaHue.

© KnemMb! WK 3BeHa NOCTOSIHHOFO TOKa P(+) n N(-)

o BcTpoeHHbIN
MowHocTb | Topmo3Hou 9 _
(KBT) TDAH3NCTO TOPMO3HOWN Onuun YcTponcTBa 1 KnemMmbl
P P pesnctop(DBR)
B TopMo3Hon moaynb MY —Topm. mogynb:  P(+) n N(-)
30-75 Her Her TopmosHor peanctop |  Topm. mogyns — DBR: P(+) u DB

1) TMogknioumTe onumMoHarnbHbIA TOPMO3HOM MOAYIb UM TOpMOo3HoN peanctop (DBR).
Ona MY mowHocTbio 30 KBT 1 Bbiwe TpebyoTcsa 1 TOPMO3HOM MOAYIb U PE3NCTOp.
Moakntounte knemmbl P(+) n N(-) TOpMO3HOro Moayns K aHanorndHbim knemmam MN4Y. Pacnonoxute
MY n Topmo3Hon Mogynb Takum obpasoM, 4ToOLI AnvHa nNpoBodoB Gbina MeHee 5 M, a ABa npoBoaa
ObINY CKPyYEHbl UMM NPOOXEHbI NapanmensHo.
Oanee, nogkniounte knemmbl P(+) u DB TOpMO3HOro pe3nctopa K aHanorMyHbiM Krnemmam
TOPMO3HOro MoAyns. Pacnonoxute TOPMO3HOM Pe3ncCTop U TOPMO3HOW MOAyfMb Taknum 06pasom,
yToObl AnuHa npoBogoB Obina mMeHee 10 M, a 2 npoBoda ObiMM CKPyYeHbl UMK MPOBEAEHbI
napannensHo.
Moapo6Hee o nogkntoveHnn cM. B IHCTPYKLUM Ha TOPMO3HON MOoAyIb.

2-13
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2) TlopgkniounTte Apyrve BHeLIHWe yCTPoNCTBa
LUnHbl 3BeHa NOCTOAHHOrO Toka Apyrnx MY unu ycTtponcTBa pekynepauun MoryT MOAKMAYaTbCs K 3TUM
Knemmam.

I'Ipvl HeoOXOAMMOCTN  UCMONb30BaHMA  KNeMM  LUMH  3BeEHa

i MOCTOAHHOrO  TOKa,
PHMEHaHAE NpOKOHCYnbTMpynTech y Bawero npeacrasutens Fuji Electric.

® MepekntovaTtenu

m [epekntovaTtens napametpoB nutaHua (CN UX) (ansa MY knacca 400 B mowHocTbO 75 KBT 1
BbllLe)

MY knacca 400B mowHocTb0 75 KBT 1 Bhile 06opyaoBaHbl NepeknoyaTensiMm, Kotopble obecneumsaet
COOTBETCTBME HanpsbkeHUst M 4YacToTbl ceTeBoro nutaHua [MY. B 3aBogckon ycTaHOBKe [mxamnep
ycTaHoBreH B nonoxexnve U1. Ecnn HanpsbkeHue nuTtanus rnasHou uenn (L1/R, L2/S, L3/T) wnn
BCMOMOraTenbHOro MUCTOYMHWKa nuTaHust BeHTunatopa (R1, T1) cOOTBETCTBYET YCMOBUSIM YKa3aHHbIM
HWXe, NnepecTaBbTe NepekmnoyaTens B nonoxexHme U2.

MHCTPYKUMIO NO CbEMHBIM NepeKoYaTensim cM. Ha puc. 2.6 n 2.7.

CN UX CN UX
(KpacHbIi) (KpacHBbIn)

MonoxxeHwe nepekntodatens

“Z, La77

398 —440B/50 'y
430 —480B/60 I'y
(3aBoackas ycTaHoBKa)

380 — 398 B/50 Iy,
380 —430B/60 'y

MapameTpbl ceTeBoro
Hanps>KeHns

]'IpnmeanHe Honyctumein pasbpoc BxogHoro HanpsbkeHus ot -15 go +10%.

m lMNepekntoyatens nutaHumsa BeHTunatopa (CN R u CN W) (ana NY knacca 200 B
MoLwHocTb 37 KBT 1 Bbiwe, ana knacca 400 B mowHocTblo 75 KBT M Bbiwe)
CraHgapTHo cepusa FRENIC-MEGA pgonyckaeT CMnoBoe NMTaHne Yyepes LWMHbI 3BeHa NOCTOSIHHOMO ToKa B
KOoMBUHaUmK ¢ ycTponctBoM pekynepauun. MY knacca 200B mowHocTbio 37 KBT 1 Bhiwe n knacca 400B
MOLLHOCTbIO 75 KBT M Bblle, HECMOTPS Ha 3TO, coaepXaT 3feMeHTbl, paboTalolmne oT NepeMeHHOro
HanpsxeHus, Takme kak AC-BeHTUNSATOpbIl. [ns nogady NepeMeHHOro HanpsKeHus K 9TUM anemMeHTam,
nomeHsite nepeknodatenn CN R u CN W kak nokasaHO HWXe M MOAKIHYMTE BCMOMOraTenbHbIi
WCTOYHMK MUTaHUA K BXOAHbIM Krnemmam (R1, T1).
MHCTPYKLMIO NO CbeMHbIM NepeknoYaTensam cM. Ha puc. 2.6 n 2.7.

CNR CN W CNW CNR
o (kpacHbIA) (Geniid) (6enbin) (KpacHbIii)
OnoXeHue
nepekntoyarens
s
LN ~.
Korga ncnonbeaytotcsa knemmsl R1 1 T1
Verosus Korga He Mcnonb3ytoTca KneMmbl - Moaaya cunoBoro NuTaHusa Yepes 3BEHO
CTIONb30BAHMS R1nT1 NMOCTOAHHOIO TOKa
(3aBoackas ycTaHoBKa) - KomburHauus ¢ ycTponcTBOM pekynepaumm

B 3aBogckon ycTaHoOBKe,

nepeknoyarenm nutaHus BeHTunstopa CN R m CN W

[pumeyanie  ycrarosnerbl B nosoxenum | FAN |y [NC] cooreetcraenHo. He nepecTaBnsiite nx, ecnm
TOMNBKO HE UCMOMb3yeTe NUTaHME Yepe3 3BEHO NOCTOSIHHOMO TOKa.
HenpaBunbHasi KOHUIypaLmsi 3TUX NepeknoyaTeneit NpUBeAEeT K OTCYTCTBUIO BPALLEHUS
BEHTUMSATOPOB, BCIIEACTBUE Yero cpaboTaeT 3alumTa no neperpesy paauartopa 47 / unm
HEeWCNPaBHOCTM 3aPSIAHON Lenn /15 .

2-14
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m PacnonoxeHue nepeknoyarenen

[MepekntovaTenu pacnonoXeHbl Ha CUNOBOK NeYvaTHol nnaTe (power PCB) kak nokasaHo Huxke.

OTcek NynkTa ynpasneHws

/ Mepeknoyarents NapameTpos NUMTaHWA

=HEEE ‘E

E Mepeknmo4atens NUTaHWA
geHTMNATOpoB (CN R u CN'W)

e 1 /,/
_ Knemmbl AONONHITENLHOMD
MUTaHWA BEHTUNATOpA

3 e

Cwunoean ne4aTHan nnara

I

Knemmb: QONCAHUTENEHOM NUMTaHWA

Puc. 2.6 PacnonoxeHue nepekrntoyaTenen n KrneMmm SOMNOMAHUTENBHOro NMTaHus

| ry \ / f Ona cHATMA Kaxgoro [xamnepa,
/ b / (CN UX) PHMEYEHHE  commuTe ero B BEPXHEN YacTu ans
T M pa3bnokMpoBaHus 3axuma n

. NOTAHUTE BBEPX.
' \ _ Mpwn yCTaHOBKe Dxamnepa
\ / \\ \H / Heobxoaumo nobuntbes
\j / (CNR), (CNW) 3allenKMBaHNS 3aXKuma.

Puc. 2.7 YcraHoBKka/cHATUE AXamMnepoB

@ Knemmbi rnasHoi uenm L1/R, L2/S, n L3/T (TpexdrazHbIN BXoA)
K aTm knemmam nogknoyaeTcs TpexgasHoe BXOAHOE HanpsikeHue.

1) C uenbio 6e3onacHOCTM nepen NOAKIOYEHMEM y6eanTech, YTO aBTOMATMYECKUIA BbIKIKOYaTENb UNn
KOHTaKTOp Ha BXOAe OTKIMIYEHbI.

2) [Mopkniounte cunosoe nutanve (L1/R, L2/S wn L3/T) k knemmam [MY 4epes aBTOMaTuveckui
BbIkNtoYaTens nnn anddepeHumnancHblii aBTOMaTUYECKUA BbIKMOYaTeNb M, NPU HEOBXOAMMOCTH,
yepes KOHTaKTop.

Mpu noaknoYeHMn NpaBMITbHOCTL YepeaoBaHus a3 He urpaeTt ponu.

PeKOMeH,EI,yeTCFl yCTaHaBIIMBaTb KOHTAKTOp Ha Bxoae ANnA BO3MOXHOCTU OTKMOYEeHUA ny

Coser OT CETU B aBapuiHbIX CUTyauusax (Hanpumep, npu cpabartbiBaHWM 3aLMTHON DYHKLUK
M4Y) w npemoTBpalleHUs BbIXOAa W3 CTPOS WINM  HECYaCTHbIX Cry4yaeB n3-3a
BO3HUKHOBEHWUA OOMNOJTHUTENbHbIX nospem,quMﬁ.

(piMesaHie i
Ona pa6otbl MY oT ogHOMa3HOro BXOAHOrO HAMPSKEHMUS, MPOKOHCYNbTUPYATECH Y

Bawero npeacrasutens Fuji Electric.
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Knemmbl gononHuTenbHOro Bxoaa nutaHus

O6bi4HO Y HopmanbHO paboTtaeT 6e3 nogayn HanpsbkeHUs Ha KNemmbl OOMOMHUTENbHOro BXoAa
nutadna RO n TO. OgHako ecnu y MY nponagjaeT HanpsbkeHWe rMaBHOW uUenu, Takke nponagaet
HanNpsKeHUs Lenen ynpaeneHus, noatomy MY He MoxeT npodorkatb BblaBaTb BbIXOAHbLIE CUrHaIbI
n oToGpaxaTb MHpOpMALMIO Ha AUCNIiee.

[ns coxpaHeHns BbIxogHOro curHana asapum ALM, HasHa4eHHOro Ha nporpaMmmupyembin Boixog MY
npyu cpabaTbiBaHMM 3aWwmUTbl WUAWM  COXPaHEHUA WHopMauMM Ha gucnnee npu  OTKIOYEeHUN
HanNpsHKeHUsA rNaBHOW Lenu MNOAKMNoYMTE Knemmbl onosriHuTenbHoro Bxoda nutaHna RO m TO K
nutatowen cetn. Ecnm Ha Bxoge MY ycTaHOBNEH KOHTaKTOp, NOAKMOYMTE HanpskeHue C Bxoda
KOHTakTopa K aTum knemmam RO n TO.

Ecnn BBOOUTCSH yCTpOI7ICTBO 3aLNTHOIO OTKIMKOYEeHUA, NOAOKINIYNTE HanpsaxeHne c ero

ﬂpHMEHaHHE Bbixoga k knemmam RO u TO. lMogkniodeHne 3TUX KNemMMm K BXOAY YCTpOWCTBa
3alUNTHOIO OTKNOYeHUdA npmuBeneT K oLnBoYHOM pa60Te yCTpOI;ICTBa, T.K. BXOAHOe
HanpsbkeHne Ha MY TpexdasHoe, ogHako Ha knemmax RO n TO — ogHodasHoe. Bo
nsbexaHve 3TOro MOAKMIOYMTE KNEMMbl 4Yepe3 pasBs3blBalOWMiA TpaHchopmaTtop
nnn OonosfiHnTesibHbleé HOPMaJibHO-3aMKHYTbI€ KOHTaKTbl MarHMTHOroO KOHTakTopa B
COOTBETCTBMU C PUCYHKOM 2.8.
[poccens P1 P(+)
Yerpoiictao  NEPEMEHHOMO
aawmTHoro  1oKa
McTouHMK oTkMioNeHus  PUnbTp 3MC Konraktop
nUTaHus L1/R
: " et I
i L2/S
H '-/ u//—@
i o131
it Eg
i f Waonupyrowmi
TpaHcopmarop
§ é Muranue uenen
. RO + L | | ynpaenexwus N4
unn 10 DC/DC
- N
AN

OononHuTenbHele H3
KOHTaKTEI KOHTaKTOPa

Puc. 2.8 Npumep NoaknoyeHns YyCTPOMNCTBA 3alUTHOrO OTKMIOYEHNS

Ecnn k T4 nogknioyaeTcs KOHBepTep pekynepauuu, He nogkniodamte Hanpsmyro
ﬂpHMEHﬂHHe HanpsbkeHne nutaHua K knemmam RO u TO, a TonbKko Yepes U3onupyoLmin TpaHcgopmaTop

UNN HOpMarnbHO-3aMKHYTblEe KOHTaKTbl KOHTaKTopa.

Mpumepbl MOAKMOYEHUST CO CTOPOHBI KOHBEpTepa pekynepauum CM. B WHCTPYKUMM MO

3KCnnyvaTaummn KoHsepTepa.

ABTOMaATUHECKWIA BLIKNIOYATENE
unu ycrpoﬁcmo JallnUTHOrO

Crnakueaiwmua  Younneaouwmi PWM FRN—G1S
OTKNKOHEHUS
KokTaicrop Apoccent gpoccens converter
— o I’YYY\TI’YYYL R PH) — P u
NcTosnmuk ! NY‘(\__F!\’YYL vV
nUTaHuA o il —1 S
— o NN T NO - NO w
R1
S1
T
WaonupyoLmin
TpaHcdopmaTop RO
(100 BA) . T0
Mnn
[ononHuTeneHble H3 _‘}.\_
KOHTEKTH KOHTakTopa j
e

Puc. 2.9 lMpumep nogknioyeHnsa KoHBepTepa pekynepauumn
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© KneMMbl 4ONONHNUTENBHOrO NUTAHMS BeHTUNATOpoB R1 n T1

MY knacca 200B mowHocTbio 37 KBT 1 Bbilwe u knacca 400B molyHoCTbio 75 KBT 1 Bbille umetrot
knemmbl R1 u T1. 3TM knemmbl UCNONb3YKOTCS ANS Nodayn MNEepPEMEHHOro HanpshkeHus K
BEHTUNATOpaM Tonbko ecnu MY nuTaeTcsa 4epes LWMHbI 3BEHA NOCTOAHHOINO TOKa OT KOHBepTepa
pekynepauun. Mpn 06bIYHOM CXeMe CUIOBOro NUTaHWS 3TU KNeMMbl HE UCMOMb3YHTCS.

[nsa gaHHOro cny4vas HacTpounTe nepeknioyatenu nutaHmsa BeHTunaTopos (CN R n CN W).
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2.3.6 TlopgknroyeHue KNemMm Lenen ynpasreHUs

AOCTOPOXHO

MN3onsumsa npoBoaoB Leny ynpaBneHns He paccumMTaHa Ha BblAepXKMBaHWE BbICOKOTO HaMpspKeHUs (T.e. He
MCMONb3yeTcs YCUNeHHasn m3onsaums). MoaTomy ecnm nNpoBoa LEenn ynpaBreHns UMEKT NPsIMO KOHTaKT ¢
HEen3onMpPoBaHHLIM MPOBOAHUKOM CUMOBOW LiEMNU, U3OMSILLMOHHOE MOKPLITME MOXET HapyLUTLCA M B LieMb
yrpaBrneHns mnomnageT BbiCOKOE HanpsbkeHue. MpoBepbTe, YTO MpoBoAda LMW yrnpaBneHUs He BXOAAT B
NPSIMOV KOHTAaKT C HEU3ONUPOBAHHLIMU MPOBOAHUKAMMU CUITOBOM LIEMNW.

Heco6niogeHne 3To NpPeAoCTOPOXHOCTU MOXET MPUBECTU K MOPAKEHUIO INIEKTPUUYECKUM TOKOM
MM HecYacTHOMY crly4ato

ABHUMAHUE

M4, oByratenb 1 NpoBoda MOryT U3ryyaTb 3NIEKTPOMAarHUTHbIE MOMEXM.

MpyMnTE COOTBETCTBYIOLLME MeEPbl, YTOOLI NPefOTBPaTUTL HapyLLeHUsi B paboTe pacnonoXeHHbIX BO6M3n
1aT4YMKOB U YCTPONCTB U3-3a 3TUX NMOMEX.

Mo>keT NpOM30UTU HECHACTHbIN Crly4aWn.

m Moaknto4yeHune npoBOAOB K KIIeMHUKY ynpaBJieHUsA

@ 3aunctute KoHeL, npoBoAa Ha 8 —10 MM Kak NokasaHo Huxe

—
-

[lnvHa 3a4ncTku KoHUa npoBoaa 8-10 mm

Twn oTBEPTKM (Popma ronosku) Mnockas (0.6 x 3.5 Mm)

MHoOroXxunbHble npoBoAa  LOMMKHbI  WMETb  YKasaHHyl0  Bbllle AfIMHY  nocre
npenBapuTenbHON CKpyTkM. Ecnv AnvHa 3a4McTKM MpeBbIlLaeT yKal3aHHbIA AnanasoH,
NpoBOA, MOXET ObITb TMOO HE NOMHOCTLIO 3aXaT, MO0 OH MOXET 3aMblKaTb C COCEAHUMU
nposogamMm.

[pumevanie

@ CprTI/ITe KOHeLl, 3a4uLleHHOoro nposoaga aAnsd yﬂ,O6CTBa BCTaBKU U KpenkKo BCTaBbTe NpoBoO B
oTBEepCTUNE KrnemMmmbl. Ecnu BcTaBka npounucxoaunT C TpyaoMm, HaXXMuTe nsockon OTBepTKOI7I Ha KHOMKY
3axXunma.

@ I'Ile OTCOeQUHEHUN NpPoBoda U3 KNeMMHMKA, HaXXKMUTE NITOCKOM OTBEPTKOW Ha KHOIMKY 3axuma u
BblTallUTe NpoBoa.

MoakniodeHre NpoBoaa K kKnemme OTcoegwHeHne NpoBoga OT KNEMMBI

Mpoeog Mnockan oTeepTra

|
4
‘q‘é:& / OreepcTie an

npoeoga

KHonka zaxmuma
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B Tabn. 2.7 yka3zaHbl 0603Ha4YeHus1, Ha3BaHUS U DYHKUUM KNeMM uenen ynpaenexus. MogknioyeHme Kk
LensM ynpasrieHus pasnmyaeTcsi B 3aBUCMMOCTM OT HACTPOMKM (DYHKLMOHAmbHbIX KOOOB, CBA3AHHbIX C
ncnonb3oeaHueM MNY. MpoknagbiBaiTe NpoBoda Haanexawmm o6pa3om ASist CHUKEHNUST BIIUSIHUS NOMEX.

Tabn. 2.7 O603Ha4YeHns, Ha3BaHWUS U PYHKLMM KNeMM LIENU ynpaBneHus

BXO4 No TOKY

§ 1

Bz o

S S ® s

8 3 8 P HasBaHue DyHKUMA

T x J

S o

[13] Mutanne  no- | Hanpsixenue (+10 B DC) ans noteHuMomeTpa 3agaHuns 4acTtoThbl

TeHunomeTpa (MepemeHHbIn peanctop oT 1 o 5 kOm)

MowHocTb noTeHumnomeTpa 0,5 BT nnu Bbiwe.

[12] AHanorosblI (1) YactoTta ycraHaBnvMBaeTcs B COOTBETCTBUM C HaMpshkeHUeM Ha
BXOf[ no Bxoae
HanpsPKeHWo *0 0o +10 B/ 0 go +100% (HopmanbHas paboTta)
*+10 go 0 B/ 0 po +100% (uHBEpcHas paboTa)

(2) Kpome 3agaHus 4acToTbl Ha 3Ty KNEMMy MOXeT ObiTb Ha3Ha4yeHo
3agaHue NI, obpatHas ceasb [, cymmupytowee 3agaHue
4YacToTbl, MHOXUTeNb 3adaHus, 3agaHue YPOBHS OrpaHuyeHus
MOMEHTa U MOHUTOP aHaNoroBOro BxoAa.

ol (3) XapakrepucTtuku:
P * BxogHoe conpoTtueneHue: 22 kOm
= * MakcmanbHoe HanpsbkeHve 15 B, ogHako HanpsikeHue Bbille
= +10 B pacno3HaeTtca kak £10 B
o » [Ina ucnonb3oBaHus AByxnonspHoro HanpsikeHust (0 oo +10 B)
3 Ha knemme [12] HeobGXoOAMMO HacTPOWUTb (PYHKLMOHAmMbHBIN KOoA
< C35="0".

[C1] AHanorosbIn (1) YactoTa yctaHaBnuBaeTcsl B COOTBETCTBUN C TOKOM Ha BXoAe

* 4 no 20 mA/ 0 go £100% (HopmanbHasa paboTa)

* 20 po 4 mA/ 0 go +100% (nHBEpcHasa paboTa)

Kpome 3apjaHus 4acToTbl Ha 3Ty KMEMMY MOXET ObiTb HazHayeHo
3aganve W0, obpatHas ceasb ML, cymmupyowee 3agaHue
4YacToTbl, MHOXMWTENb 3adaHus, 3aJaHue YPOBHSI OrpaHuyeHus
MOMEHTa 1N MOHUTOP aHaNoroBOro BXoAa.

XapakTepucTuKu:

* BxogHoe conpoTtusneHune: 250 Om

¢ MakcumanbHbeii Tok +30 MA, ogHako TOK Bbiwe +20 MA
pacrnosHaeTcs kak +20 MA.
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Tabn. 2.6 O6o3Ha4YeHus1, Ha3BaHWA U PYHKLUW KNEMM Leny ynpasnieHus (MpogoInKeHne)

Knaccu-
dumkaums

AHanorosbIN BXos

20
3z HassaHue DyHKLMSA
O >
o
[C1] Bxog PTC/NTC | NogknioveHue tepmuctopa PTC (C nonoxuTenbHbIM TemMnepaTypHbIM
TepMmucTopa koacpdurumeHTom)/NTC (c oTpuuaTesnbHbIM TemnepaTypHbIiM
koadppumumeHToM). Ybeautech, 4Yto nepekntoyatens SW5 Ha nnarte

ynpaenenns BknoyeH B nonoxeHne PTC/NTC (cm. pasgen 2.3.7

«Hactporika MUKPO-

nepeknioyarenen). [_.“3] . _<Lens ynpasnetns>

PucyHok cnpaBa —— et

UNNICTpUpyeT  cxemy, rae 27 O Dt»’noseau cpaBaTkBaHN)

SW5 BkmnoveH B MOnoxeHue e H27

PTC/NTC. Moapo6Hee cMm. B Y BreLUHAR

pasgene 2.3.7 «Hactpoiika f’;}‘ﬂ;ﬁpl ARapen

MUKponepeknodaTteneny». Ans T L .

JaHHOro crny4as Heobxoaumo I ik

N3MEHUTb 3HayeHue

(byHKLMOHanbHoro koaa H26. Puc. 2.10 BHyTpeHHss cxema

(SW5 B nonoxeHun PTC/NTC)
[V2] AHnanorosbli (1) Yactota ycraHaBnuMBaeTcs B COOTBETCTBUMM C HarpsikeHnem Ha
BXOA no BXoae
Hanps>KeHto * 0 0o +10 B/ 0 go +100% (HopmanbHas paboTa)
*+10 go 0 B/ 0 go +100% (nHBepcHasa paboTa)

(2) Kpome 3agaHusa 4acToTbl Ha 3Ty KIeMMy MOXeT ObiTb HasHa4yeHo
3apgaHue NI, obpatHas ces3b W[, cymmupylollee 3agaHue
4YacToTbl, MHOXMWTENb 3ajaHus, 3afaHue YPOBHSA OrpaHnyeHus
MOMEHTa UNM MOHUTOP aHanoroBoro Bxofa.

(3) XapakTepucTukm:

» BxogHoe conpoTtusneHue: 22 kOm
* MakcumanbsHoe HanpsbkeHve =15 B, ogHako HanpsikeHue Bbllwe
110 B pacnosHaeTtca kak +10 B
» [Ina ucnonb3oBaHus AByxnonspHoro Hanpshkenus (0 go 10 B)
Ha krnemme [V2] HeobxoaMMo HacTpouTb (PYHKLMOHAmNbHBIN KOA
C45=0.

[11] AHanorosbIn O6wwmin gna aHanoroBbix BxogoB/BbixogoB ([13], [12], [C1], [V2] un

O6wwmin [FMA]).
W3onnposaH ot knemm [CM] 1 [CMY].

- MNoka Ha Bxogax AepXxunTca HU3KUI YpOBEHb aHarnoroBbiX CUrHanoB, 3TU

[TpumeyaHe

CUrHanbl 0ocobeHHO BOCNPUUMYMBBI K BHELLHUM nomexam. [NpoknagbiBaniTe Kak
MOXHO Gonee kopoTkme nposoda (ao 20 M) M UCMONb3ynTe 3KPaHMPOBAHHbIN
npoBod. 3asemnanTe OMneTKy 3KpaHupoBaHHOro nposoga. Ecnu ypoBeHb
MOMEX CITULLKOM BbICOK, MOXET ObiTb 3(Q(PEKTMBHbLIM MOAKMIOYEHNE IKpaHa K
knemme [11].

Ecnu B uenu ynpaBneHWss MCNOMb3ylTCA pene, MCNomnb3ynTe crnapeHHble
KOHTaKTbl pene Ans HW3KOYPOBHEBbLIX CUrHanoB. He nofkniovanTe KOHTaKTbl
pene k knemme [11].

Koraga MY nogkntoyveH K BHELWHEMY YCTPOWCTBY C aHanoroBbiM BbIXOAOM, 3TO
YCTPOMCTBO MOXeT pabotatb co cOosIMM M3-3a MOMEX, FEHEepPUPYEMbIX
npeobpasoBatenem. Ecnu 910 NnpoucxoauT, NoaknountTe eppmuToBoe KOmMbLIO
K BbIXOQHOMY aHarioroBOMy CUrHamy Wnu MnoAkniovMTe Mexagy npoBogamu
KoHOeHcaTop, obnagallwmii XopoLMMK CriaXK1BaLWUMKN XapaKTepucTMkamm
AN BbICOKOW YacToTbl (CM. puc. 2.12).

He nopaeanTte HanpsbkeHne +7.5 B wnu Bblwe Ha Bxog [C1], uHadve 310
npuBeAET K BbIXOQY U3 CTPOK BXOAHOW Lienu ynpaBneHus.
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Tabn. 2.7 O6o3HayYeHusi, Ha3BaHUsA U PYHKLUUM KIEMM Lenv ynpasnieHus (MpogoshkKeHne)

MNoTeHumomeTp
ot 1005 kOm

1 K 1
ERE
=
§ g é’ 5 HassaHue PyHKUUS
T
x g O
Supan |<Uens ynpaenenns>  Buewiee yerpoiceo | Howpewcarop <Llenb yrpaBneHns>
rL 0.022 yF
————————— ¢ aHanoroakiM seixonom| 9022
0\ 508
) [13]
|

() 11]

—3 O

e ————— —ll \|J _C DeppUTOBOE KOMNBLID
— {MpoeeanTe nposoga
- u“epe3 Konsuo
2 unu 3 paza)
Puc. 2.11 lNMogkntoyeHne akpaHMpOBaHHOIoO NpoBoaa Puc.2.12 Mpumep 60pb0ObLI C noMexamu
[X1] Lincppo- (1) PasannuHble curHanbl, Takne kak «OcTaHOB Ha Bblbere», «BHewHss aBapusy,
BOW «MHOrockopoCTHOM pexuM» KM Op. MOryT OblTb HasHayeHbl Ha knemmbl [X1]-[X7],
Bxopg 1 [FWD] n [REV] ycTtaHoBKOM yHKUMOHanNbHbIX kogoB EO1-E07, E98 u E99.
[X2] Lndpo- MoppobHee cm. MnmaBa 5, Pasgen 5.2 «OnvcaHve dyHKUMOHANbHbIX KOOO0BY.
BON (2) Tun Bxopa — Crok/Mctok (SINK/SOURCE) wu3meHsieTcs nepeknioyarenem
Bxog 2 SW1.(MogpobHee B Pasgene 2.3.7 «HacTpoitka MuKponepekniovaTenemn»).
[X3] Ludppo- 3aBoackaa HacTpovika ansa esponenckux mogenen FRN_ _ _G1m-4E — SOURCE
BOW (ncTok).
Bxop 3 (3) MepekntoueHne norudeckoro yposHs (1/0) ana coctosHuin Bkn/Beikn knemm [X1] —
[X4] Lincppo- [X7], [FWD], unn [REV]. B crniyyae npssMon Nornku cocTosiHWIo BKMNodeHns (Bkn) yoet
BOIA COOTBETCTBOBATb fIOMMYECKUIN YPOBEHb 1; 3TOMY e COCTOSIHWUIO B MHBEPCHOW NOTrnke
Bxop 4 6ynet cooTBeTCTBOBaTH YpoBeHb 0.
[X5] Ldppo- (4) Knemma [X7] MOXeT OblTb HasHa4YeHa Kak MMNYNbCHbIA BXOA4 ANS 3afaHWNsi CKOPOCTH C
BOIA NOMOLLIbIO PYHKLMOHAnNbHbIX KOAOB.
Bxon 5 MakcumansHasa anvHa nposoaa 20 m
[X6] Lycbpo- MakcumanbHasa YactoTa UMMyrbCoB:
BOW 30 kly; Mpn nogknodeHUn reHepatopa WMMYAbCOB C TPaH3UCTOPHbLIM
Bx0f1 6 BbIXOZOM TMna OTKPbITbIN KOnnekTop» (Heobxoaumbl
X7] Ldbpo- noararueatowme pesnctopbl. Cm. cTp. 2-23 )
B0t 100 kly; MMpn nogknioYeHnn reHepaTopa WMMYNbCOB C  KOMMEMEHTapHbLIM
Bxof 7 TPaH3NCTOPHBLIM BbIXOAOM.
oL (XapakTepncTukn LndpoBbIX BXOJOB)
o | [FWD] | KomaH-
X na - - Hassar;/me MwuH. Makc.
= _ <Llens ynpaeneHua> anpsa- poBEHb
o EE:me (PLC) +24 VDC XeHne Bkn. 0B 2B
2 Bnepen C —— | (Sink) YposeHb 22 B 27 B
? [REV] | Komah- Bbikn.
=) na _Omonapa_ | | Hanps- | Yposere | 5, g 278
BpaLlle- XeHue Bkn.
HUS i (Source) YpoBeHb 0B 2B
Ha3ag | Bbikn.
----- - Tok  BKMOYEHUS B
T Lo ___] cocTtosHue Bkn. 2.5vA 5 mMA
{FV‘E‘D] [[Ré\ﬂ ?if‘e%mm ans [X7)) (Hanpsixenme OB)
— (ansa [X7]) _ (9.7mA) | (16MA)
Honyctumbin TOK ) 0.5 WA
yTeYkn npu Bblkn
Puc.2.13 Cxema uMdpoBbIX BXOO0B
[EN] Bxog (1) ®yHkuma ©OesonacHoro ocTaHoBa no craHgapty EN954-1, Kar.3. 3ta knemma
paspe- no3BonseT annapaTHO OTKIOYNTL BbIXOAHbIE KIoYM npeobpasoBaTens Arsi OCTaHOBKU
LeHus JBuratens Ha Bblbere.

(2) Ota knmemma umeet Tonbko Tun Bxoga Wctok (SOURCE). lNpu ee 3amblkaHum C
knemmon [PLC] Bxop paspelseHusi BkntodeH (MY rotoB k pabote). Ecnm uenb
pa3mMblkaeTcs, npeobpasoBaTtenb OTKMoYaeT Auratenb Ha Bblbere (3Ta knemma He
6rokupyeTcs Mukponepeknodatenem SW1)

(3) B 3aBoackon yctaHoBke krnemmbl [EN] n [PLC] 3aMkHyTbl Mexay coboi nepembldkomn
ONS OTKIIOYEHUsT PyHKUMK. [N BKMIOYEHUS YHKLMW HY)XKHO YAanuTb NepeMbIYKY.
MogpobHee O MoOAKMOYEHMM U Mepax MNPefoCTOpOXHOCTU cm. [nasy 9, Pasgen 9.6

“CootBeTcTBue ctaHgapTy EN954-1, Kar.3”
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Tabn. 2.6 O6o3HaYeHUs1, Ha3BaHWA U PYHKLUUW KNEMM Lenv ynpasnieHus (MpogoIKeHne)

1 & 1
35 £¢ HassaHu
88 85 DyHKUMS
C s ©5 €
¥ g O
[EN] Bxop <Uenb knemmsbl [EN]>
aspe- 5
E_,eﬁm <hers: ynpaandrian> HassaHue MuH. Makc.
+24VDC N
:i‘[PLC] » || Hanpsi YpoBeHb 228 27B
- XeHve Bkn.
JEN il (Source) YpoBeHb 0B 2B
§ g i F Bbikr.
vi Tok  BKMOYEHWs B
LL cocTosHue Bk 5mMA 10 MA
Lo (HanpspkeHue 24B)
ot ' (9.7vA) | (16mA)
BA.XOM : l |—'r JonycTumbiii TOK
MK - 0.5 MA
; L yTeykun npu Bbikn
.L[CM] Lsmcmacs
[PLC] | MNuTanne (1) MopakntoyeHne BHELLHEro NUTaHMUS.
MnK HomMuHanbHoe HanpspkeHue: +24 B (JonycTumbll guanasoH: +22 po +27 B).
MakcvumanbeHbin Tok 100 MA.
(2) Ota knemma TaKKe UCMONb3yeTca ANA NUTaHWUA Harpy3kM TPaAH3UCTOPHBIX BbIXOAOB.
CM. onucaHne TPaH3NCTOPHbIX BbIXOAOB Aanee B Tabnuvue.
[CM] Oo6wwmin [Be o6Lwme knemMmMbl Anst UMEPOBLIX BXOOOB.
Lmdpo- 3TN KNeMMbI 3NEKTPUYECKM M30MMpoBaHbl OT kneMm [11] n [CMY]
BbIX
BXOA0B
o Ei Coset = Acnonb3oBaHWe KOHTAKTOB pene Ans noAa4vn/CHATUMS KOMaHAbl yrnpaBneHus ¢ BXOAOB
o) [X1] - [X7], [FWD] unu [REV]
o Ha puc. 2.14 wu3obpaxeHo [ABa npumMepa CXeMbl MWCMOMb30BaHWS KOHTAKTOB perne Ans
= ynpaBnexuss uudpoBbiMu Bxogamu. B cxeme (a) nepekniouvatens SW1 ycTaHoBneH B
= nonoxeHune SINK (Ctok), a B cxeme (6) - B nonoxeHune Source (McTok).
Q MpumeyvaHue: [py MCNOMb30BaHWM TakoOW CXeMbl WCMOMb3yWTe BbICOKOHAAEXHble pene
'g' (pekomeHgyemele pene: Fuji, mogens HH54PW).
0
<Llenb ynpasneHms > <Uens ynpaenexus >
O Kl O ‘ +t
[PLC] [PLC] I SINK
:_ O+——
T '._LT_\_ :
- * |l O : L: [ 3 H L 3 4 O
: Iile P ol ::j(ﬂ__g
Yok T R Pl qd | yaK 3
S SR - SoORCE | | |
- X1 - X7, Lo--- = - X1 - X7, T b
[FWD],[REV] Onranapa [FWD].[REV] OnTonapa
[iem Trem
(a) C nepekntovaTenem B nonoxeHunn SINK (6) C nepekntovatenem B NOnoxeHun Source
Puc. 2.14 KoHdurypaumsa cxemMbl npyv MCNONb30BaHUM KOHTAKTOB pene
m  Wcnonb3oBaHue nporpammupyemMoro noruvyeckoro koHtponnepa (MJIK) ansa
Coset noaa4yn/cCHATUSA KOMaHAbl ynpaBneHus ¢ BxogoB [X1] — [X7], [FWD] unu [REV]
Ha puc. 2.15 usobpaxeHo gea npumepa cxembl ucnonb3oBanus MJIK ans ynpasneHus

undposbiMn Bxogamu. B cxeme (a) nepekntovatens SW1 ycrtaHosneH B nonoxeHune SINK

(Ctok), a B cxeme (6) - B nonoxeHue Source (AcTok).

B cxeme (a) npu 3aMblkaHUM NN pa3mblKaHUM OTKPLITOro Konnekropa tpaHauctopa B MK ¢

UCMONb30BaHMEM BHELLUHEro UCTOYHMKA NMUTaHUsi Ha BXOA NOAaeTcsl UM CHMMaeTCcs KoMaHaa

ynpasnenusi. Korga ncnonb3yeTcs ata cxema, cobnioganTe crnegyolwme npasuna:

- Mopgkntounte BbIBOA (+) BHELIHErO MCTOYHUKA NUTaHUA (KOTOPbIN JOSMKEH OblTb M30MMPOBaH
ot nutanus MJIK) k knemme [PLC] npeobpasoBatens.

- He nogkntoyaiite knemmy [CM] npeobpasoBatens k obier knemme MK,
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Tabn. 2.6 O6o3HayYeHUsi, Ha3BaHWsA U PYHKLUUM KEMM Lenv ynpasnieHus (MpogoshKeHne)

Knaccu-
dukauus

O06o3Ha-
yeHue

HasBaHwue DyHKUMA

Lindpposon Bxoq

nnK

P

<llent ynpaeneHus= MK <Llenb ynpasneHua>

-

J[PLC] __SINK
o

O

of

_________

i
R w =

_________

o

O

o

]
! 1
! |
! |
! |
! ]
! |
! i
L
} ]
|

|

o ) | Vi 9 + .
SOURCE ! L - - SOURCE  —

T

.

-
N

[N i

+24 VDC

H—
7’0”
.
Q
i 1 0
! \ 1w
‘o (";2(
Y
+24 VDC
|
x|

- H){_‘J\ |

O~ O - {3
[ [rem [ [rcm

1 - XTI, e T AT - D4, e
[FWD], |[REV] Ontonapa A [FWD], [REV] Onrtonapa

) -

(a) C nepeknioyaTtenem B nonoxexnun SINK (6) C nepekntoyaTtenem B nonoxeHun Source

Puc. 2.15 KoHdumrypaumsa cxembl npu ncnonbsosaHum MJIK

L Moapo6GHee o HacTpolikax nepekntoyatenel cMm. B Pasgene 2.3.7 «HacTpoika mukponepeknioyatenem

( ( (punesarme

m Mogaya MMNynNbCHOro curHana Ha knemmy [X7]

* MNogaya UMMynNbCHOrO cUrHana oT reHepaTopa MMMNYNbCOB C TPAH3UCTOPHBIM BLIXOAOM TUMNa
OTKPbITbIVA KOTINEKTOPY.

MapasuTHas eMKOCTb B MPOBOAKE MexAdy reHepatopoMm MMMynbcoB u MY MoxeT HapywwuTb
nepegady wMmnynecoB. [ns  peweHus 3ToM  nNpobnembl  HEOOXOAMMO  MOAKMYUTb
NnoaTArMBaKOLME PE3NUCTOPbI MEXAY OTKPbITbIM KONMEKTOPOM Bbixoga  (knemma [X7]) wn
Knemmown nctouyHvka nutaHua [PLC] ecnu nepekntodyatens SW1 yctaHosneH B SINK. Ecnu
nepeknioyatens ycTaHOBMEH B Source, MNOAKNIOYMTE MNOATArMBAOWNA PE3NCTOP MEXAy
BbIXOAOM ¥ 06LwmM umdpoBbIx Bxogos [CM].

PekomeHayeMble napameTpbl nogtarvsaiolmx pesuctopos: 1 kOm, 2 Brt. lNpoepbTe, yTO
UMMNynbCbl NepefaeTcsl KOPPEKTHO, Tak Kak B 3aBWCUMMOCTW OT TUMa W YCINOBWIA MpOKNnagku
NPOBOAOB MapasuTHas EeMKOCTb MOXET 3HAYMTENbHO WCKaKaTb pesynbTaTel nepegayn
MMMyIbCOB.

AHanoroBbIN BbIXO

[FM1] AHano- | [Ba aHanoroBbIX Bbixoga, no3sonswlme BolgaBaTb HanpsbkeHne DC (ot 0 go +10 B)
[FM2] rOBbIN unm Tok DC (ot +4 go +20 mA). Tun Beixoga: VO —HanpsxeHue unu |O-Tok Ana kaxaon

BbIX0[, knemmbl [FM1] unu [FM2] moxeT OblTb NepekntoyveH nepekniovatenesMyM Ha nnarte

npasneHna n (*)yHKLI,VIOHaJ'IbeIMVI KOgaMW, KaK yKa3aHO HMXe.

Tun Knemmbl Tun BbIxoga dyHKUMSA BbIXOOA
HacTpauBaeTcs C HacTpavBaeTcs ¢
NMOMOLLLbIO: NMOMOLLLbIO:

Knem-

Ma Hanpspkenne Tok

Mepekntoyarens SW4 VO1 101

[FM1] PyHkuU. kog F29 0 1

DdyHku. kog F31

[FM1] Mepekntoyarens SW6 VO2 102
PyHkuU. kog F32 0 1

dyHku. kog F35

C nomoLubto kogos F31 1 F35 moryT 6bITb BeibpaHbl crneaytolime curHanbl:

* BbixogHasa YactoTa * BbIxogHowm TOk * BbixogHoe HanpspkeHue
* BbIXogHOW MOMEHT * KoadhpumumneHT Harpysku * BxogHas MoLHOCTb

* Bennunna OC N » CkopocTtb (OC sHkogepa) * Hanpsikerune B 3MT

* YHuBepcanbHbin AO * Bbixog gsuratensi (mowHoctb)  * Kanmbposka

» 3apanue NA * Bbixog M4

* BxogHOE COMNPOTUBIEHNE BHELLHMX YCTPONCTB: MuH. 5 kOm (ans Beixoga 0-10 B)
(ans Beixoga 0-10 B BO3MOXHO MCMONb30BaHWE 4O ABYX aHaNoOroBbiX BOSIbTMETPOB C
conpotueneHnem 10 kOm).
* BxogHoe conpoTuBrneHne BHelHnx yctporcts: Makc. 500 Om (ans Beixoga 4-20 MA)
* Perynupyembin gnanasoH ycunenums: 0 - 300%

[11] AHano- [Be obLme knemmbl ANS aHanoroBbIX BXOA0B U BbIXOOO0B.
roBbI 3TN KNeMMbI ANEKTPUYECKM M3ONNPOBaHbI OT knemm [CM] n [CMY]
obwmn
[CM] Lincpo- | OBe obwmx knemmbl Ans umdposbix Bxogos 1 [FMP] Bbixoaa
BOMN OTU KNemMmbl anekTpuyeckn nsonuposaxsbl ot [11] n [CMY]
obLmn
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Tabn. 2.7 O603Ha4YeHMs, Ha3BaHWUS U PYHKUMM KNeMM LIENuU ynpasneHus (NpogosmkeHne)

()
s8¢0 =
o g ® = @©
g £ S P @ ®PyHKUMA
£8 07 B
[Y1] Lndpo- | (1) PasnuuHble curHanel, Takue kak «Pabota [MY», «Pabota Ha 3agaHHOM
BOM yactote/ckopocTuy, «PaHHee npeaynpexgeHue O neperpyske» W Ap. MOryT ObiTb
BbIxog 1 HasHaveHbl Ha knemmsbl [Y1] — [Y4] nyTemM ycTaHOBKM (pyHKUMOHanNbHbLIX Kogos E20 —
[Y2] Lundppo- E24. Nopgpo6Hee cm. Maea 5, Pasgen 5.2 «Onucanne gyHKUMOHAMNbHbIX KOLOBY.
BOW (2) MepekntoyeHme normndeckoro ypoBHs (1/0) ansa coctosHuin Bkn/Beikn mexay knemmamum
BbIXopg, 2 [Y1] — [Y4] v [CMY]. B cnyyae npsaAMOW NOMMKN COCTOsIHUIO BKModeHus (Bkn) Gyget
[Y3] Lindbpo- COOTBETCTBOBATb SIOMMYECKUA YPOBEHb 1; 3TOMY XK€ COCTOSIHWUIO B MHBEPCHOW NOruke
BOW 6yneT cooTBeTCTBOBATL YpoBeHb 0.
Bbixog 3 | (XapakTepncTukm umMdpoBbIX BbIXOOOB)
[Y4] LUndpo- <Uens ynpaeneHus> HasBaHue Makc.
BOW OnTonapa Tox Hanps- YpoBeHb oB
Boixog 4 | il o XeHue Bkn.
o YpoBeHb 7B
L £ BbIkn.
/% Y
L& MakcvmanbHbIi TOK | 50 MA
“ 5 | coctosaHusa BKIN.
Honyctumein TOK
yTeykn B coctosHum | 0.1 mA
BbIKJI.
Puc 2.16 Cxema TpaH3MCTOPHOrO BbIXoAa
Ha puc. 2.17 nokasaH npumep NOAKMOYEHMSA KOHTPOIepa K TpaH3UCTOPHOMY BbIXO4Yy.
5{ Tomesaie Mpn noaknoyeHnn pene K TPaH3UCTOPHOMY BbIXO4y ANS 3awuTbl OT
x P BbIGPOCOB HaMNpPsPKeHWst MOAKMIOUMTE 3alUTHBLIM AnoA napannenbHo
o KaTyLke pene
S - Ecnu K BbIXxogy HYXHO MOOKMYMTL YCTPOMCTBO, KOTOPOMY TpebyeTcs
o MOCTOSIHHOE HanpsKeHue, coeguHuTe nutaHuve (+24 B: ponycTuMbii
8 amanasoH: + 22 - +27 B, 100 mA makc.) yepes knemmy [PLC]. B atom
'g' cnyyae knemmbl [CMY] n [CM] 3amblkatoTcsi NepeMbIYKOMN.
= [CMY] | O6wmn OO6uwas knemma anst TPaH3UCTOPHbIX BbIXOA0B
BbIXO[, OTa KNnemMma 3nekTpu4eckn nsonnposaHa ot knemm [CM] un [11]
C m MoakntoyeHne KoHTponnepa k knemmam [Y1], [Y2], [Y3] nnun [Y4]
OBET Hgq puc. 2.17 nokasaHo gBa npuMepa MNOAKMYEHMS MeXAy TPaH3UCTOpPHbIM BbixogoM MY wu
KoHTponnepom. B npumepe (a) BxogHas uenb MMJIK BeicTynaet kak Ctok (SINK) ans cxembl
BbIXOAa, Toraa kak B npumepe (6) oHa BeicTynaeT kak Nctok (SOURCE).
<Llens ynpasnexwa= MnnK <lenk ynpaenexna= K
D Ontonapa . Tok \CQ Fe—————
4 I —_-— Ontonapa Tox LT
iR w0 I e =~ L] ﬁ]
|y = L 1) T bt \
P M AK AN Bxon (SINK) oy -~ -L'r' > I -~
1 ] 4L e 175 Al o R
[T T : H : i:‘/) +k. I’ T
--------- K310 X S0
¢ pu iy LA 35y ) A E
] é D Ko . % * [cMY] T Bxoa (SOURCE)
{} 1
\|/M [,
(a) MNK co cxemon Ctok (SINK) (6) MJIK co cxemon Uctok (SOURCE)
Puc.2.17 MogkntoyeHue MJIK Kk TpaH3NCTOpHBIM BbIXO4am
[YSA/C]| Pene (1) KoHTakTbl pene mncnonb3yloTca ANs Tex xe YHKUMA, YTO U TPaH3UCTOPHbIE BbIXOAbI
s obLyero [Y1] - [Y4].
3 g Ha3Ha- XapakTtepucTtukun koHTakTta: ~250 B, 0.3 A, cos ¢=0.3, =48B,0.5A
> 2 YeHua (2) MepekntoyeHune HOpMarbHOro/MHBEPCHOIroO TMna norukx obecneynBaeT
ol COOTBETCTBEHHO [Ba BapuaHTa cocTosiHui: «BknoueHo» (knemmbl [Y5A] n [Y5C]
o

3aMKHYTbl MPWU COCTOSIHUM Bbixoga «Bkn») u «BbikntoyeHo» (knemmbl [Y5A] u [Y5C]
Pa30MKHYTbI NPy COCTOSIHMM Bbixoga «BKJT»).
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Tabn. 2.6 O6o3HayYeHUsi, Ha3BaHWsA U PYHKLUUM KEMM Lenv ynpasnieHus (MpogoshKeHne)

Knaccu-
durkaums

O603Ha-
YyeHune

HasBaHue

DyHKLMA

MHbIA BbIXO[,

Pene

[30A/B/C]

Pene
aBapun-Hown
curHanm-
3aumm

(1) Mepekntovatowmii KOHTAKT cpabaTbiBaET NP aKTMBALMMN 3ALLUUTHOW PYHKLUN,
KOTOpasi NPUBOAUT K OCTaHOBY ABUraTens

(2) JMobasa gpyras cyHKkuMs, HasHavyaemasi Ha Bbixogbl [Y1] —[Y4] moxeT ObiTb
TakKe Ha3HayeHa Ha 3To perne.

(3) MepeknioyeHne HopMarbHOrO/MHBEPCHOrO TuMa norvku obecneyvBaeT

COOTBETCTBEHHO [Ba BapuaHTa COCTOsHWUIA: «BkrtoueHo» (knemmbl [30A] u

[30C] 3aMkHyTbl Npy COCTOSIHMM BbixoAa «Bkn») M «BbiknioueHo» (Knemmbl

[30A] 1 [30C] pa3oMKHYTbI MpK cOCTOsIHWUM Bbixoga «BKI1»).

Mepepaya gaHHbIX

[DX+]/
[DX-]/
[SD]

RS-485
nopt 2
(knemmbl)

Mepepava paHHbIX NO uMHTepdency RS-485 wmexgy npeobpasoBaTtenem u
nepcoHasnbHbIM KOMMbIOTEPOM MW NPOMBILLIEHHBIM KOHTPOSSIEPOM.

(o HacTponke Harpy3oyHoro peauctopa cm. B Pasgene 2.3.7 «Hactporka
MUKponepeknyaTenemn»).

RJ-45
pasbem
ans
nynbTa

RS-485
nopt 1

(cTaHa.
pasbem
RJ-45)

(1) Wcnone3yetca ansa nogknodeHns nyneTa k MN4Y. Mutanue nyneta ot MY nget
Yyepe3 creumanbHble KOHTaKTbl pa3bema. [pu ncnonb3oBaHuu kabens Ans
BbIHOCA MyNbTa 3TV KOHTaKTbl TaKKe UCMOSb3YHTCA ANA NMMTaHWA nynbTa.
OTcoeanHuTe NynbT OT cTaHgapTHoro RJ-45 pasbema u nogknioymTe kabenb
Ana nepegayn AaHHbix oT Y K nepcoHanbHOMY KOMMbIOTEPY WK
KoHTponnepy. O HacTpowike Harpy3odHoro peaucrtopa cMm. B Pasgene 2.3.7
«HacTtpovika Mukponepekntodatenemny).
T +5V

)

TXD

I

Losiiogal

Paavem RJ-45
(Bua cnepegu)

RXD {l'r‘ *—1&: &

DE/RE - | A+ [;I

GND HarpyaouHsli
pe3ncTop (\'(_
i SW3 HasHaqexne
KOHT3KTOB
passema RJ-45
Puc. 2.18 HazHaueHune koHTakTOB pazbema RJ-45 (Mama)
KoHTakTbl 1, 2, 7 1 8 npegHasHa4yeHbl WCKIIOYMTENBHO AN NUTaHWUS
nynbTa ornepatopa, M He [OMyckaeTCsi UCMNosb3oBaTb UX AN foObix

OpYyrux yCTPONCTB.

*

USB
pasbem

USB nopt
(Ha nynbTe)

Pastem USB-nopta (mini B) ucnone3dyetcs anga nogknioveHnss npeobpasoBaTtens
k komnbtoTepy. Mporpammuoe obecneyeHve FRENIC Loader ans komnbioTepa
NoAaepKUBAET pefakTUpoBaHWe (YHKUMOHamNbHbIX kogoB, nepepady ux B MY,
CcpaBHeHWe, TecToBbI 3anyck MY u MoHuTopuHr paboTel MY.
* [porpammHoe obGecneyeHne FRENIC Loader siBnsietcs GecnnatHbiM 1

OOCTYMNHO AN CKauMBaHUs Ha cawTe:

http://web1 .fujielectric.co.jp/Kiki-Info-EN/User/guestlogin.asp

(Cant TexHunyeckon nopaepxkn Fuji Electric FA Components & Systems

Co.,LTD).

Ha ykasaHHom caiite Fuji Boibepete pasgen «Technical Information» |

«Drive Control Equipment» | «Inverters» | «Software libraries».

Mepen ckaumBaHueM BaM NpuaeTcs 3aperncTpupoBatbes (6ecnnartHo).

Ipumeyarme

- MpoknagpiBaiiTe NpoBoda OT KNEMM YNpPaBMNeHUs Kak MOXHO Aarblue OT CUIIOBbIX
NpoBoAoB. MiHaye nomexu MOryT NPUMBECTU K HAPYLLEHWUIO HOPMarbHOM paboThl.

- 3akpenuTe npoeoaa
NPVYKOCHOBEHUS

BHyTpM [MY C nomouwblo XKryToB BO uM30exaHue ux
C TOKOBEeOyLMMM 4acTaM CUIOBOM Lienu (Hanpumep C CUIOBbIMU

Knemmamm).
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2.3.7 HacTtpouka Mukponepekno4yarenemn

AOCTOPOXHO

lMepen M3MeHeHWeM COCTOSIHWUSA nepeknoyaTenen Unn NPUKOCHOBEHUEM K MnnaTe ynpaBfieHUa OTKIIHYUTE
nuTaHve npeobpasoBaTensa U NOAOXANTE KaK MUHUMYM 5 MUHYT ansa MY mowHocTbio 22 KBT 1 HWxe, nnu
10 muHyT gns MY mowHocteo 30 KBT 1 Bbiwe. YbeauTtecb, YTO CBETOAMOL WUHOUKALMM HaMNPsSKEHUS B
3BEHE MOCTOSIHHOrO TOKa He roput. 3aTtem, UCMofb3yst MyNbTUMETP UMW OPYron U3MepUTENbHbIA NPUbop
ybeauTech, UTO HanpshkeHne 3BeHa MOCTOSHHOrO Toka Mexay knemmamu P(+) u N(-)cHM3Mnocb Huxe
besonacHoro ypoBHsi (+25 B nnu Huxe).

B clly4yae UrHopumpoBaHUA 3TUX TpeﬁOBaHMﬁ BO3MOXHO NopaxXeHue 3JNIeKTPN4eCKMMm TOKOM WU3-3a
HaJiInuna OCTAaTOYHOIro Hanps>xeHus B KOHAEeHcaTopaxX 3BeHa MOCTOAHHOrNro TOokKa Mmocrie Ka)Xagoro
OTKIHO4YeHUdA NUuTaHus.

lMepekntoyeHne MUKponepeknoyaTenemn, pacnosoXXeHHbIX Ha nnaTe ynpasreHnsa No3BONsSeT HacTpanBaTb
pexvMbl paboTbl aHanoroBbiX BbIXOAOB, UU(POBLIX BXOAOB/BLIXOAOB W MNOpTa nepefayn AaHHbIX.
PacnonoxeHue aTux nepeknoyatenemn nokasaHo Ha puc. 2.19.

[Ona pocTyna K MuUKponepekniovaTensM yganute MNepeaHiol KpbllKy Takum obpasom, 4Tobbl BUOETb
nnaty ynpaenenus. [na npeobpasoBarteneit mowwHocTbio 30 KBT nnu Bbie HEOBXOOUMO TaKkKe OTKPbITb
OTCeK nynbTa oneparopa.

2 MoppobHee o cHATUM NepeaHew KPbILKX U OTKPbIBAHWKM OTCeka NynbTa onepartopa cM. B Pasgene
2.3.1 «CHATNe 1 ycTaHOBKa nepeaHemn KPbILLKA U KPbILIKWA KNEMMHOW KOMOAKNY

Tabn. 2.8 OyHKUMM MUKpoNepeknYaTenemn

Mepeknto-
yarenb PyHKUuS
MepekntovaTtens pexmma paboTbl uMgpoBbix BxogoB SINK/ISOURCE
SWA e [lepekntoyatens LUmdpoBbix Bxogos [X1] — [X7], [FWD] u [REV] gnsa norukmn tnna SINK
(Ctok) unn SOURCE (UcTok)
e 3aBopckoe 3HadeHne: SOURCE gns esponencknx mogenen FRN. — G1w-4E

MepekntovaTtens ANs BKIHOYEHMSA/BBIKNIOYEHUSA NoaTArMBatoLLero pesmcropa ang nopta RS-
SW2 485 (RS-485 nopT 2, Ha nnaTte ynpaBneHus)
o Ecnun NY nogkntoyaetcsa no RS-485 uHtepdeiicy, Bknounte SW2.

MepekntovaTtenb ANsi BKIHOYEHMSA/BLIKNIOYEHUS NOATArMBatoLLEro pesmcropa ans nopta RS-
SW3 485 (RS-485 nopT 1 Anga nogkno4YeHns nynsTa)
e Ecnun NY nogkntoyvaetca no RS-485 uHtepdeiicy, sknounte SW3.

Mepekniovatenu Ans NepeknovYeHns TUMNOB aHanoroBbix BbixogoB [FM1] n [FM2] mexay
HanpsbkeHnem un Tokom (VO/10).
Mpwn nameHeHnn SW4 n SW5, Ta Heobxo4MMo Takke n3aMeHuTb kogbl F29 n F32.

[FM1] [FM2]
SW4/SW6 Tun BbIXOAA SW4 3HaveHneF29 SW6 3HaveHne F32
HanpsxeHve § VO1 0 VO2 0
(3aBogckas HacTponka)
Tok 101 1 102 1

MepekntovaTens CBOMCTB TOKOBOro aHanorosoro sxoga [C1] mexay aHanorosbIiM BXO40M MO
ToKy, Bxogom PTC tepmuctopa n Bxogom NTC Tepmucropa.
Mpun nepekntoyeHnn aTOro nepeknovaTens, HeobxoanmMo Takke N3MeHUTb kog H26.

Tun BbIXOAA SW5 3HayeHue koga H26

AHarnoroBbIn BXog, No TOKY
(3aBofckas HacTponka)

PTC Ttepmuctop PTC/NTC

SW5

C1 0

1 (aBapus) unu
2 (npegynpexagexue)
NTC TepmucTtop PTC/NTC 3
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Ha Puwuc.

2.19 nokasaHO pacronoXxeHWe MUKponepeknyaTenelr Ha nnate yrnpaeneHus Ans

KOH(Mrypaumm BXoO0B/BbIXOA0B.

j KoHdurypayua nepeknodatensi 1 3aBoackne HAaCcTPORKK

o 5 swi* sSwz2 SW3 SW4/SW6 SW5
&
S SOURCE OFF | OFF yOTNOZ C1
3asopnckve ' 1 .
@ HACTPOMKN ' ' ’ | ’ ' '
ON
8 V| —
swsfh Fsw2 [ : it i ‘ ’ . - l i ‘ =) ‘
swa4 i ON 101102 | PTCINTC
swe [ il
W1 *3aBoAcKUe HACTPOKKM ANs esponeickux mogeneid FRN  G1 -4E - SOURCE

[o]

( { Mpumeyanie

Puc. 2.19 PacnonoxeHue Mukponepeknoyarenemn Ha nnarte ynpasneHus

[ns coByra nonsyHKoB y MUKponepekrtovaTenein UCNonb3ynTe MHCTPYMEHT C OCTPbIM
KOHYMKOM (HanpuMep, NUHUET). ByabTe OCTOPOXHbI, HE 3aaeBaiTe Apyrue 3reMeEHTbI.
Ecnu nonayHok BcTan B NpoOMEeXyTOYHOE MOSIOKEHWE, TO nepekntodaTenb MOXET ObiTb
KaK BKMIOYEH, Tak M BbIKMoYeH. Y6eauTecb, 4TO MOM3YHOK MNepeknoyaTtens 4eTko
HaxoOWTCs B OAHOM U3 ABYX NOMOXEHWUNA.
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2.4 YcTtaHOBKa 1 noaknoyeHue nynbTa oneparopa

Bbl MOXeTe BbIHECTM MyfbT onepaTopa Ha NaHenb Wkada unu B nio6oe Apyroe ydaneHHoe MecTo

(Hanpumep, aAnst paboTbl C pyK).

Wkady
*

Mpeobpa3soeatens |
4acToTsl

Pasvem RJ-45

- A

N
o>

BuHTEI

I'Iyn.b'r ynpaBneHus

KaGer ans (3agHARA 4acTe)

NoOOKNIYEHWA NyNLTa

KpenneHua nynsta

Puc. 2.20 YctaHoBKa nynbTa onepaTopa Ha naHenb Lwkada

[nga ycTaHoBKM NynbTa BHE NpeobpasoBaTtensi YacToTbl HEOGXOANMbI AeTarnu, ykasaHHbIe HUXe.

HasBaHue getanu

Mogenb

[MprmeyaHne

YanuuuteneHein kabenb (Mpum.1)

CB-5S, CB-3S 1 CB-1S

HocTynHbl 3 TMNa gnvHon 5w,
3mMunilm

erﬂe)l(H ble BUHTbI

M3xo (Mpum.2)

Heobxoanmo OBa cTaHAapTHbIX
BMHTA.

ncnonb3yeTcs  cTaHAapTHbIN

LAN-kabensb,

ucnonbsynte kabens 10BASE-

T/100BASE-TX, coBmecTumbii co cTaHgaptom US ANSI/TIA/EIA-568A kateropum 5

Sanwa Supply Inc.
KB-10T5-01K (1 m)

KB-STP-01K (1 m) (akpaHupoBaHHbIi LAN kabernb)

(Mpum.1) Ecnu
(meHee 20 meTpoB).
PekomeHngyembinn LAN kabenb
MpounssoauTens:
Mopensb:

(Mpum.2)

I'IpV| MOHTaXe Ha naHeslb I/ICI'IOJ'Ib3yl7ITe BUHTbI C OJSIMHOWN, COOTBeTCTByI-OLLleVI TOnwnHe

naHenu. (FybuHa pe3bboBoro oTBepcTUS B Nynbte — 11 mm).

m CHATMe 1 ycTaHOBKa NynbTa onepartopa
[na cHATMA nynbTa onepaTopa, HaXMUTe Ha 3allernky cBepxy nyrnbTa (ykasaH cTpenkow Ha puc.2.21) un

NOoTAHUTE NYJbT Ha cebs. ﬂ,]’lﬂ YCTaHOBKM MNyJibTa BCTaBbTe €ro Ha MeCTO.
<

Puc. 2.21 CHATMe nynbTa onepartopa
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nasa 3 PABOTA C NYJIbTOM OMNEPATOPA (npu ucnons3osaHuu nynbta TP-E1U ¢ USB
nopTom)

3.1 UndpoBon gucnnen, knasuwm n CIl MHAMKaTOPDbI

MaHenb nynbTa onepatopa COCTOUT U3  7-cermenTHbii
4-x-pa3pagHOro  LMAGPOBOrO  Auchnes,  “Wbpesod aucnned o
WeCTW KMaBuW W MSATU CBETOAMOAHBIX :
uHankatopos (C-vHankaTopos).

lMynbT onepaTtopa MO3BONSAET 3anyckaTb

CO wHomkaTopbl
Knaewwa BBEPX

" ocTaHaBnMBaTb aBuvrarerb, Miiiaan pagar
oTobpaxaTtb COCTOSIHUE paboThbl, Knasuwa r
N3MEHATb  (PYHKLMOHanNbHbIE KOAbl, a [lporpammuposarne/ -

Copoc Knaswwa NMYCK
Takke oTobpaxatb COCTOSIHME
BXO[0B/BbIXO0B, CEPBUCHYHO gnawmam
MHGOpMaUMIo 1 uHopMauuio o6 Y EpaneTRe o Knasnwa CTOM
aBapusx.

\ o B

I'Ipnmeanﬂe Mpu wncnonb3oBaHUM MHOTOMYHKLMOHANbLHOrO nynbta onepatopa TP-G1-J1, uutante
PYKOBOACTBO Ha MHOrodpyHKLMOHanbHbIN NynbT onepaTtopa.

USE nopt

Tabn. 3.1. O630p dyHKUMIA NynbTa oneparopa

Oucnnen,

KNaBuLIn U
MyHkT ci- DyHKLMN

WHOWUKATOPbI

4-x paspsigHbll  7-CEerMeHTHbIN LMAPOBOM OUCMNEn, KOTOpbIA B 3aBUCUMOCTM OT
pexnma paboTel oTOOpaxaeT crefytoLlee:

- m B paboyem pexunme: MHdopmauma o napametpax paboTbl  (Hanp.
Ll";%’go' "_.' "_‘" ‘S' S BIXOHAR 4aCTOTa, TOK HanpﬂmeHre:)D‘
ancnnen Mpw nerkon aBapun nHaMumMpyeTca & ~/ 7.
m B pexvme nporpammupoBaHus: MeHto, pyHKUMOHAnNbHbIE KOAbl U UX 3HAYEHUA
m B aBapuiiHom pexume: Koa aBapwvun, COOTBETCTBYIOLMI TUNY aBapuu.
Knaeuwa MporpammupoBaHne/Copoc nepeknioyaeT pexum paboTsl MY.
m B pabouyem pexume: Haxatne oaTon knasuwm nepekmodaet MY B
PEXUM MPOrpaMMMpOBaHUSI.
@5 m B pexvme nporpammunpoBanusa: Haxatne atonm knaBuwmn nepekntovaer MY B
= pabounii pexum.
m B aBapunHom pexume: HaxaTtne aTon knaesuLwmn nocne yctpaHeHus
NpuYMHbI aBapuu Bbi3biBAaeT COPOC OLWMOKN U
nepexon B pabounin pexum.
Knasuwa dyHkumn/MNapameTpbl B 3aBUCMMOCTHM OT pexuma paboTbl obecneynBaeT:
m B paboyem pexumme: Mpn HaxaTun knaBuwn MeHseTcs oTobpaxkaemasi
uHopmaumsa (BbixogHas YactoTa (u), BbIXOAHON
ToK (A), BbIXOAHOE HanpsikeHue (B) n T.4.).
Knasuium Ecnn oToGpaxaetcsa curHan “rnerkon asapun”
ynpasne- L =FL  naxatve aToit  KnaBMLWM cbpacbiBaeT
HUS @ npedynpexaeHne W BosBpallaeT B paGoumit
PEXUM.

m B pexvme nporpammunpoBaHnus: [pu HaxkaTtum 3TOM KNaBULLK BbIBOAUTCA
(byHKLUMOHATbHBIA KOO, MMM COXpaHaeTcs ero
3HaueHme nocne uameHenms knasuwamn & u &,

m B aBapuinHom pexume: [Mpn HaxkaTum 3TOM KNaBULLK BbIBOANTCA
nogpobHasi Hpopmauus 06 aBapun.

Knaeuwa MYCK. Mpu HaxaTum aTow KNaBuLM ABUraTenb 3anyckaeTcs.

Knasuwa CTOT. Npu HaxxaTum 3TON KnasuLWn ABUraterib OCTaHaBNnBaeTCA.

D

®/@ Knasnwn BBEPX n BHN3. 3tumn knaeBuwammn ocyLleCTBNSETCA NEpeMeLLeHne no
CNUCKY U n3MeHeHWe OYHKUMOHabHbIX KOOOB, 0TOBpaXxaeMblx Ha AuUCnIee.
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Tabn. 3.1. O630p dyHKUMI NynbTa onepaTopa (IMpogomkeHue)

Oucnnen,
KnaBuLLX U
MMyHKT DyHKUMN
Yl clo- YHKL
WHAMKaTOPbI
Mg":’-”KaéOpN FOpUT Npu AENCTBMM CUrHana 3anycka OT KnasuLLy , OT BHelLHUX komaHa FWD
pabotbl RU unu REV ¢ KneMMHVKa Unu Yyepes nocnefoBaTenbHbIi NopT
FopuT, korga MY roTtoB Kk 3anycky OT KnaBuLK (F02=0,2, nnn 3). B pexume
Cl-vHaukaTop .
KEYPAD NporpaMMmMpPOBaHNA U B aBapUMHOM PEeXMME HaxXaTue KraBuLLu He npvBedeT K
CONTROL 3anycky, HeCMOTPS Ha TO, YTO MHAUKATOP FOpWT.
9 o i
cn MwuraeT npv feicTByM NpeaynpexaeHns o NIerkon asapum & /7L,
MHONKa- c Otn CO-nHoukaTopbl 0603HaYalT eanHULbI U3MEPEHNST BENUYNH, OTODpaXaemblx Ha
TODbI A- avcnnee B paboyem pexunme ¢ NOMOLLbI PasfNYHbIX KOMBUHALMIA UX CBEYEHUS.
P WHAVKATOPbI | Ehyipuer: Hz, A, KW, r/min v m/min.
eAnHNY Moapo6Hee cm. MMasy 3, Pasaen 3.3.1 «OToBpaxeHne napamMeTpoB paBoTbi»
UBMEPEHUST | -mm === = o= mm o= mm oo o oo o o o e e oo —— oo
P Moka MY HaxoguTCcH B pexunmMe nporpammmnpoBaHusa nHankatopbl Hz n kW ropsr.
(3 uHa.)
m Hz O A m kW
MHaukaTop ropuT, ecnu Ha gucnnee oTobpaxaeTcsi uicno, npesbiwatowee 9999.
Ecnu nHgmkatop ropuT, To dhakTnyeckoe 3HadeHme = otobpaxaemoe 3HadeHune x10.
CO-nHgnkaTtop n :
X 10 pumep: _
L
Ecnu Ha pgucnnee otobpaxaeTca /27 W roput umHaukaTop «x10», dpakTnyeckoe
3HaveHne «1234x10=12340».
USB USB-nopT ¢ pasbeMoM mini B no3sonsieT nogkntounte nyneT K K ¢ nomoLbio USB-
nopt kabens.
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3.2 O630p pexxumoB paboTbl
MpeobpasoBaTtenb yactoTel FRENIC-MEGA nmeeT cnegytoliue Tpu pexuma paboThbl.

OnucaHue

Pexum paboTbl
Pabouunin pexum Mocne nogayn HanpskeHus MY aBTomMaTUYeCKN BXOAUT B 3TOT PEXUM.
B aTOM pexnme MOXHO U3MeHNATb 3afaHune 4acToThl, 3agaHue MUNO-perynstopa u

T.4., @ TaKKe 3anycKkaTb/oCTaHaBNMBaTh ABMraTenb KrnasuLlamm /.
Kpome aToro, B peansHOM BpeMeHu MOryT oToGpakaTbCsl napaMeTpbl paboThl.
/)

Mpu cpabaTbiBaHUM NErkoii aBapumn Ha aucnnee otobpaxaeTcs &~/
B 3TOM pexrme MOXHO U3MEHSTb 3HaYeHWs! (YHKLMOHANbBHbLIX KOAOB U NPOBEPSTh
PasnNNYHY0 MHPOPMAaLIMIO O COCTOSHMK PaBOTbl U 3KCMIyaTaLMOHHbIX NapaMeTpax

Pexunm
nporpaMMmnpoBaHunst

Mny.

[pn BO3HUKHOBEHMM aBapuHOro coctosHus [MY aBTomMaTUyecknm BXOAUT B

aBapuMHbLIA  peXuMm, nNpuv  KOTOPOM Ha AUCNIee  MOXHO  MNOCMOTPeTb

COOTBETCTBYHOLLMIA KOA, aBapun™ 1 JOMONMHUTENBHYHO MHAOPMaLUIO.

* Kog aBapuu: MHavkaumsa npuynHbl aBapuinHoro coctosHus. NogpobHee cm. B
«ABapuiiHble cocTosiHuA (cTaTycbl «Tsbkenas aBapusi» u  «Jlerkas

Tabn.6.1
aBapusi») B [naee 6, Pasgen 6.1 «3awmTHble PYHKLMNY» O MOMCKE HEUCNPABHOCTU

ABapUinHbIN pexnm

OIS KaXKgon aBapum.

Ha Puc. 3.1 I/I306pa)KeHbI COCTOAHNA NepexonoB Mexay 3TMMu TpemMa pexmmamu.
Muranue BKN
—l PaBouunia pexiim I—
__________ Pexum nporpammMupoBaHms
r Myck/Cton gsuratens | B
-f""_—-__—__-—h_"“b HacTtpoika hyHKUMOHANBHBIX
kofoB, oTobpakeHWe cepBUCHOI

_________ = h=
[ e P
IOTDGDB)KGHME napameTpos paboTsl | /aBapuitHoi UHhopMaLn u
e e = Pa3anuUyHBIX NapameTpoB
AESET, T
BoaHukHoseHue - = C6poc ’ H
npenynpexaeHns { ~Al ——] NpeaynpexneHus ! !
\[&T ’ I
’ I
T T =T J H
Myck/Cton aBuratens ’ l'
I _________ J ’{ ]
I-l . | ’ I
IVIH,qmauMn npeaynpexaeus L —AL I ‘ M 4 =
SR ki ; +& 7/ /&
0 ’ !
\ ‘\ ' ¢+ Haxartb 3Ty Knaeuwy
\ . 3 J/ Npu BO3HWKHOBEHWW aBapUX
A Ay ! i
\ N ] J
L P
e - Cépoc ri 4
\ % aBapuu h ’
BoaukHoBenne N A I ¥
asapum \ \ ! ’
Y \ ! ’
b v ) ’
AN \ ] s
~ \ ] ’
b i ,I
ABapUAHBIA PEXUM

MHauMKkauua cocTosHWs aBapum

Puc. 3.1 CocTosiHnst nepexoqoB Mexay pexnmamu paboThbl

CogeT OpHoBpeMeHHoe HaXaTue KnaBuLl
OpOHOBpEMEHHOE HaxaTue nofpasymeBaeT COBMECTHOE HaxaTue AByX knasuw. B

OAHHOW WMHCTPYKUMM OOHOBPEMEHHOE HaxaTue 0003HayvaeTcss 3HakoM “+” mexay

0603HavYeHneM KnaBuLL.
)+ @ @
Mpumep: Obo3HaYeHne G O3HayaeT COBMECTHOE HaaTue KnaBull & p
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3.3 PaGouunn pexum

3.31

OTo6paxxeHne napamMeTpoB paboThbl

B pabouyem pexumme moryT 6biTb oTOOpaxkeHbl 14 napameTpos. Cpasy nocrie nogadv HanpskeHus Ha M4
Ha aucnnee oTobpaxaeTcsi napameTp, ykasaHHbii B koge E43. [Ina nepeknouyeHuss Mexay STUM

napameTpamMu WCMOMb3yeTca Knasvwa &%,

ykasaHHoro B E43 Heobxoaumo yaepxusaTth Knasuily

bornee 2 cek.

Tabn. 3.3 Otobparkaemble napameTpbl

[na GbicTporo Bo3BpaTa K OTOOpaXkeHuo napameTpa,

Movme 3Have-
Mapawmer, 0Tpo6 aFz Cl-uhpuiarop En. 3HayeHue napameTpa Hu1e
P P p* m: ON, o: OFF n3M. P P Koda
XeHus *1 E43
MHugukatop ckopocTtu dyHkUMOHaNbHLI Ko E48 onpeaensieT, kakov BapnaHT oTobpaxeHus 0
CKOPOCTM BbIBOAWTb Ha ancnnen n CO-uHamkatopsl.
BbixogHas 4yactoTta o My BbixogHasa yacToTa (4acTtoTta
(Oo koMmneHcaLmm S0 | mHzoAokw BpaLleHus ABuratens B L) (E48=0)
CKOMbXeHNs1)
BbixoaHas yacTtoTa o My dakTnyeckasi YacToTa BbIXOOHOIO
(nocne komnencaum | 5/ [/ mHz o Aokw HanpsXeHUst MHBepTOpa (E48=1)
CKOMbXEHNS)
3anaHHas vactora C/7 V7 | mHzoAokw | Tu | YeTaHoenewHas sananHas yactota (E48=2)
YacToTa BpalyeHus e . o6/ 120
—_ x
fBuraTens Vi, mHzwAokW | muH | BbixogHas yactoTa (u) 501 (E48=3)
YacToTa BpalueHus _-‘,::;7';7!;7 aHz m Ao KW 06/ BbixogHas yactota ('u) x E50 (E48=4)
npueoaa I MUH
INureitnas ckopocts | =/ 4/ /][ | o Hzw Amkw | M/MuH | Beixoptas sactota (Tu) x ESO (E48=5)
- % BbixogHas 4yactoTta
CkopocTb (%) S04 | oHzoAokw 100 (E48=T7)
—I== MakcumanbHas YyacTtoTa
BbIXOAHOI TOK i~ </~ | cHzwACKkwW A | Hevctaytowuit Tok M4 Ha BbIxoAe
BbixogHoe Hal‘lpﬂ)KeHVI? I_-,};z;:,:; I; GHz o Ao KW B Oewncrteytowee HanpsikeHune MY Ha
2 | LI BbIxoae
— — 0, 0,
PaCUETHBIN MOMEHT ,_”, Ij GHz oA oKW % MowmeHT aBuratens B % (pacyeTHoe 8
= 3HayeHue)
BXoQHasi MOLLIHOGTb 1,17 :—,5 CHz oA m kW kBT Hane6n;|ema;| MOLLHOCTb Ha BXxoae 9
Komanna 3aganusa MO W07 - KomaHga 3agaHusa/obpaTHas cBs3b 10
*3,%4 | ML | D Hzo Ao kW MO maclwtabupyetcs B
o - dusnyeckme sHayeHns 12
O6paTHas cesasb ML S0 Hz 0 A o KW KOHTPOMMPYeMoro napameTpa (Hanp.
*3,*5 | T phHebAD Temneparypbi).
CwM. dyHKU. koabl E40 1 E41.
xq % W % Bbixog MU B % oT makcumarnbsHom 14
BleO,D, HM,D, 3, 4 H_t_ i), oHzoAokW 4acToThl (FOS)
KoadhpumumeHT Harpyskm =17 LHz oA oKW % KoadbdmumeHT Harpy3km B % oT 15
* I HOMWHaIbHOW MOLLHOCTU ABUraTens
BbixoaHasi MOLLIHOCTb . ;_1;_71_7 GHzo A m kW kBT BbixogHas MOLLIHOCTbL ABUraTens B 16
asurarens 7 L kBT.
M o - 3HadveHune aHanorosoro Bxoaa N4 B 17
OHWUTOpP aHaNoroBoro I Hz 0 A 0 kW 6
Bxoaa *g I/ oRzo ] TpeobyeMblX eguHunLax.
Cwm. kogbl E40 n E41.
1 — o,
MomeHToOoGpasyroLL it . ,r_l}r,r_lj GHz oA oKW % 3apaHne MomeHTOO6pasytoLLero 23
TOK 9 - TOKa WUINKW ero 3Ha4yeHue
—— 0,
3agaHne MarHUTHOro . ,:_”; Il G Hzo Ao kW % 3agaHne MarHUTHOro NoToka 24
noToka 9 -
MoTpebneHHas e T kBT*4 | MoTpebnexHas aHeprua (kB1*y) 25
Wil oHzoAokwW
3MNeKTpo3Heprus LA 100
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*1 3HayeHue, npesbiwatowee 9999 He MOXeT oTobpaxaTbCcs Ha 4-X-paspsgHOM gucrnnee, No3ToMy Ha
ancnnee otobpaxaetcs B 10 pa3 MeHbLUee 3Ha4YeHe C aKTUBHbIM MHAukaTopom x10.

*2 Korga Ha pgucnnee oTobpaxaeTcs BbIXOQHOE HaMpshKeHwe, Ha MnocnegHem 7-CerMEHTHOM paspsae
oTobpakaeTcs cumBon £/ Ans ob6o3HayYeHUs1 ef.u3MepeHns HanpsbkeHns “V”,

*3 3OTu napameTpsbl, cBs3aHHble ¢ [MN[-perynupoBaHnem, oTobpaxatotcst Tonbko ecnu MY ynpasnser
asuratenem B pexume MNMANO-perynnupoBaHus, npu KOTOPOM yHKLMOHanbHbIN ko JO1 (=1, 2 nnu 3).

*4 Korpa Ha gucnnei BeiBogutcs 3agaHue MNMNO-perynaropa unu Beixof MNMUO-perynsatopa, gecatudHasi
TOuKa B KOHLie nocnegHen umdpbl MuraeT.

*5 Korma Ha pgucnnen BbiBOAMTCS BenuunHa obpatHon cesisn UL, gecATMYHasi TOYKa B KOHLE
nocnegHen undpbl rOPUT NOCTOAHHO.

*6 Kormpa Ha pgucnnei BbIBOOUTCA KO3(MULMEHT Harpysku, CUMBON . B MOCnegHeM paspsge
obosHavaeT %.

*7 Korga Ha gucnnen BbIBOAUTCS BbixogHast MowHOCTb, CL-uHamkaTtop “kW” muraer.

*8 MoHuTOp aHanoroBoro Bxo4a MOXeT 0TOBpaxaTbCsl, TOMbKO eCnun (PYHKUMS MOHUTOpPa aHanoroBoro
BXOJa HasHayeHa Ha nobylo U3 KNemMm aHanoroBoro BXofa ¢ noMoLubio kogos E61 — E63 (=20).

*9 3OTu napamMeTpbl 0TOOpaXKatoTCA TONbLKO NPU BbIOPAaHHOM BEKTOPHOM ynpasneHuun (F42=5 nnu 6).

®dyHkunoHanbHbI kKOO E42  (dbunbTp gucnned) nossonsetr  unbTpoBaTb

CogeT oTobpaxkaeMble cuUrHarbl, HanpyMmMep BbIXOOHYI YacTOTY U BbIXOAHOW TOK. YBeNuybTe
3HadeHwue koga E42, ecnu 3HayeHne oTobpakaeMoro napameTpa HecTabunbHO 1 ero
TPYyOHO BOCMPUHMMATL M3-3a konebaHus Harpysku.

3.3.2 KoHTponb npeaynpexaeHuii o nerkoi asapum (£ -FiL

MY FRENIC-MEGA pacnosHaeT aBapuiHble COCTOSIHUSA OBYX BUMAOB — “Tsbkenas asapusa” u “nerkas
asapvs”. Ecrm npu Tspkenon asapum Y HemeaneHHO ocTaHaBnmBaeT ABUratesib C OWWOKOW, TO npu
nerkoii aBapuu Ha aucrnnee MY oToBpaxaeTcs npeaynpexaeHue L ~L u muraeT C[H-uHgukaTop
KEYPAD CONTOL, ogHako gsuratens npogosmkaeT pabotaTtb 6e3 Bblaayn owmnbKuy.

ABapuiHble COCTOSIHNSA, KOTOPble AOMMKHBbI MMETb CTaTyC fnerkon aBapuy AOImKHbl ObITb 3apaHee 3afaHbl B
dyHKLUMOHanbHbIX kogax H81 n H82.

HasHnaueHue dyHkuun nerkow aBapum LALM nmo6omy 13 LUMdpPOBbBIX BbIXOAOB C NOMOLLBIO yHKUMA E20
— E24 v E27 (=98) obecneumBaeT Bblgady curHana LALM Ha 3TOT BbIXOA MPU BO3HWKHOBEHUWU NErkown
aBapuu.

L MoapobHee o cTaTycax nerkon aBapum cM. B [naBe 6 «[Mouck HencnpaeHocTen», Tabn. 6.1.

m Kak npoBepuTb NpUYNHY nerkon aBapum

Korma BO3HMKaeT nerkas aBapws, Ha aucnnee otobpaxaertcs L ~7L. [ns NPOBEPKN MPUYNHBI TEKYLLEeA

nerkovm aBapum BonguTe B peXnm NporpaMMmpoBaHng HakaTuemM KnasuLlmn @9 1 BbIGEpUTE NYHKT T 75
Metto #5 “CepBucHasg nHdopmaumsa”. Takke MOXHO NPOBEPUTL NPUYMHBI NOCNEAHMX TPEX Nerknx asapum
B MyHKTax oT 5 7 / (nocnepHsis) oo 7. 77 (3-5 nocneaHsisy).

MoapoGHee O CTPYKType MeHI M cepBUCHOM MHdopmauun cm. B Pasgene 3.4.6 «YteHue cepsucHom

MHdopMaLn».

m Kak cHATbL cocTosiHMe nerkou aBapumn

Mocne NPOBEPKM MPUYUHBI NETKON aBapuu AN NepeknioveHns aucnres u3 pexuma nHAOnKaumn L=HL B

Fundy
pexum oTobpaxeHUs cocTosiHMSA paboTbl (Hanp. BbIXOAHOM YacTOThl) HAXXMUTE KrnaBuLly @ B paboyem
pexume.
Ecnu npuumHa nerkon aBapum 6bina yctpaHeHa, C-ungnkatop KEYPAD CONTROL nepectaHeT muraTb
n BbixogHou curHan LALM otkmioumtcsd. Ecnm npuumHa He ycTpaHunace (Hanpvumep, 3abnokupoBaH
BeHTUNaTop) CA-nHamkatop KEYPAD CONTROL 6yaet npogomkate murate 1 curHan LALM ocTtaHeTcs
BKITHOUYEHHbIM.
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3.4 Pexxnm nporpamMmmumnpoBaHusi

Pexum nporpammupoBaHus npefocTaBnsdeT crnegylowme yHKUUW: HacTpolka W MpoBepKa 3HayYeHui
PYHKLMOHAamNbHbLIX KOOOB, KOHTPOMNb CEPBUCHOM MHGOPMaLUM U NpoBeEpKa COCTOSIHUS BXOAO0B/BbIXOAOB.
311 yHKLMU MOTYT ObITb Nerko BbIbpaHbl C MOMOLLLIO CUCTEMBI BbiBOAa MeHK. B Tabn. 3.4 nepeuncneH
CMMCOK MEHI0, OOCTYMHBLIN B pexuMme nporpammupoBaHust. KpanHui nesbin pas3psag (umdpa) gucnnes
nokasbiBaeT HOMeP COOTBETCTBYHOLLIENO MYHKTA MEHIO, a TPU NocneaHux Lmudgpbl — ero 0603HaveHue.

[Mpu NOBTOPHOM BXOZ€E B PEXMM NPOrpaMMmpoBaHus, Ha gucrree otobpaxaeTcsl NocneaHun BoIbpaHHbIN

MYHKT MEHIO.
Tabn. 3.4 JocTynHble NYHKTbI MEHIO B PEXUME NPOrpaMMMpOBaHmS
LD MeHio Bl L OcHOBHblE (DYHKLIMM Cwm. .

# aucnnee nogpobHee:
BeicTpas I OTo6paxeHne OCHOBHbIX NapaMeTpoB A HACTPOWKN Pasnen

0 yCTaHOoBKa - -

PP » L1 paotsl MY 3.4.1
Quick Setup

e F —koabl

Ll — — | (OcHOBHbIE (hYHKLMN)

- E —koapl

L — — | (PyHkumMM BBOAA/BLIBOAA)

11— C —koabl

L — — | (PyHKUMM ynipaBneHus)

117 P —koabl

I — — | (MapameTpbl 1-ro asuratens) 5

Iy H —koppbl NioGoit

LI /— — | (©PYHKUMM BLICOKOTO YPOBHS) PYHKUMOHAMbHBI KOA

o — MOXeT 6bITb BbIOpaH

HacTpowika 1177 A —kogbl - b

1 napameTpoB — 17— — | (MapameTpsbl 2-ro aBuratens)) | AJ15 OTOOPKEHNA Un giﬂg”

“Data Settings” s b —Kko1bl gﬁgﬁg:ry)‘oaamq ero 4.
L (NMapameTpsb! 3-ro apuratens) :
/_ r —konpl
LI — — | (NapameTpbl 4-ro gsuratens)
e J —koabl
LU/— — | (NpuknagHble dyHKumm 1)
It d —koapl
L/— — | (MpuknagHble dyHKLMM 2)
/ i—’_ _ y—koabl (CeTeBble yHKLMN)
/_ 0 —KoAabl (PyHKUMM onumiA)
LU/— — | Mpum.
Moosenka OT06paxkeHne Tonbko Tex PYHKUMOHArbHBIX KOAOB,

2 na? aMZT o8 — = _ /=77 | 3Ha4eHMsa KOTOpbIX OTIMYAOTCS OT 3aBOACKNX Pasgen

nap Pos — L.y HaCTPOEeK. OTY 3HAYEHMSI MOXHO NMOCMOTPETh UIN 3.43
Data Checking UBMEHUTE
3 E?‘BTrﬁloenb paGoTel = _ o~ | OTtobpaxeHune nHdopmaumm o pabote, Heo6XoAUMONA Paspgen
L —LLA L ang o6cnyKuBaHMS UNu KOHTPons paboTbl. 3.4.4
Monitoring
Mposepka . Pasgen

4 BX0A0B/BbIXOAOB — | =, ,7 | OTOGpaxeHne COCTOAHNSA BXOO0B/BbIXOA0B 345
“I/O Checking” o
CepsucHas

5 MHpopmaums — i~ r—_n— | OTobpaxeHune cepBnUCHON MHOPMaLIMK, B TOM HKCIe Pasgen
“Maintenance —LL /I | oBuero BpemeHu paboTsl 3.4.6
Information”

6 Z: ;b 32“;%!‘2?3?2 i OTob6paxeHne nocnegHux 4-x aBapuii 1 MHopmaLum o Pasgen
asapusax —/ LA paboTe B MOMEHT BO3HUKHOBEHWS aBapuil. 34.7
information

Mo3BonsieT cuMTbLIBaTL U 3anucbiBaTb AaHHbIE
hbYHKUMOHaIbHBIX KOAOB, a TakkKe NPOM3BOAUTL
KonvpoBaHue o NpOBEPKY. Pasgen

7 AaHHbIX — “Data "l A" | CoxpateHme Tekylumx sHaueHNi PyHKUMOHAMBHBIX 34.8

Copying” KOA0B B NaMsATU MnyrnbTa oneparopa v NogKroYeHne ero o

k MK (c MO FRENIC Loader) no3sonsoT NpoBepuTb
AaHHble Ha KOMMbloTepe.

MpumeyvaHume: o-koabl 0To6pa>|<ar0Tc;|, TOJIbKO KOrga cooTBeTCTBYyHLWaaA onuna yctaHoBreHa. I'IonpoﬁHee
CM. B MHCTPYKUMAX Ha COOTBETCTBYOLLME ONUUn.




nasa 3 PABOTA C I1YJIbTOM OITEPATOPA

m YnpaBneHue oToopaxeHnem MeHIo

CncrteMa BbIBOOA MEHK TMO3BOMSIET OrpaHWYUMTb KOMMYECTBO OTODpaXaemblX MYHKTOB MEHI Ans
ynpoueHnst pabotbl. Mcnonbayiite dyHkunio E52, koTopasi no3BonseT Buibpath 3 pexnma oTobpaxeHus
MEHI0, KaK yKa3aHOo Hke.

Mpu 3aBopgckon Hactporke (E52=0) oTtobpaxatotca Tonbko 3 MeHio: MeHio#0 “BbicTpasi HacTpolika”,
MeHio#1 “HacTtponka napameTpoB” n MeHio#7 “KonnposaHne aaHHbIX.

Tabn. 3.5 Belibop pexrma oTobpakeHnss MeHto — PyHKUMOHaNbHbIN Ko E52

SEREINE Pexum OTobpakaemble MEHHO
kopa E52 P
MeHrto#0 “BeicTpas HacTpownka”
Pexum pegaktmpoBaHusa napaMeTpoB (3aBofckas p o ”
0 M MeHto#1 “HacTpoiika napameTpoB
HacTpoka) « ”
MeHio#7 “KonnpoBaHue AaHHbIX
1 Pexwum npoBepku napameTpos Meriio##2 "l poBepka napameTpos”
posep P P MeHto#7 “KonmpoBaHue gaHHbIX
2 Pexx1m nonHoro MeHro Mento#0 - #7

Brd)
Coger Haxmute knasuwy &) ANs BXOAa B PEXWUM NPOrpamMmmmMpoBaHus U 0TOBPaEeHUSI MEHHO.
il .
MyTem nepemelLieHNs No MEHIO KnasuwaMmu 7N BriGepuTe TpeGyeMbilit NYHKT MEHHO
FLNC)
Y HAXXKMWUTE KnaBuLLy @ Mocne JOCTUXEHNS KOHLL@ MEHIO MPOMCXOAUT Nepexopn K
NepBOMY 3MIEMEHTY MEHIO.

3.41 bBbicTpasa ycTaHOBKa OCHOBHbIX (PyHKLUMOHaNbHbLIX KoaoB — MeHio #0 “BbicTpas
yctaHoBka” (“Quick Setup”)--

MeHtio #0 “bbicTpasi ycTaHOBKA” B peXMME NpOrpaMMmMpOBaHnst NO3BONSET ObICTPO HACTPOUTL OCHOBHbIE
dyHKLMOHanbHbIE KoAbl, MOMeYveHHble B [naBe 5, Pasgene 5.1, “Tabnuua gyHKLMOHaNbHbIX KOOOB”.

Insa ncnonb3oBaHnst MeHo#0 “BbicTpas ycTaHoBKa” HEOOXOANMMO YCTaHOBUTL OYHKLMOHanNbHbI kog E52
B 3HadeHue “0” (Pexum pegakTnpoBaHns napameTpoB) unu “2” (Pexrm NomHOro MeHto).
®DyHKUMOHaMNbHbIE KOOI, KOTOPbIE BXOAAT B COCTaB MeHK0 ObICTPOI YCTaHOBKM, NpeayCcTaHoBMNeHHbI B MN4.
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" Pexmn ,
(nporpammuposakms)
Menio Cruncok thyHKUMOHANEHLIX KOJOR 3HaueHus GyHKLMOHANLHBIX KOQOB
| X - -
! MeHto #0 - 4 \
1 BeicTpan ycraHoska !
1 —
1 !y Fund)
)
: ; o X ‘o TR
C ! ™ Ccn >
! OFrc «—v - FOl lq ‘ ]
| l =) : (=8 =
------------- = \gEEer, = —
= ~ A - (/) 2 pasa
A A \’\_-"l @ (Fondy IR
‘/_\,l W) o = o/ \/ (MameHeHne
1 T " 3HaJeHWA)
Jr.r': ¢ 1 ] -7
— e —
/ A ) Yy = B
" l &) (CoxpaHeHHHe 1
~ = 1 SALE | nepexop k cnegyolemy
e ! koay)
| F oopee
o/
>
F 02 |« — c
I | I-’Bm 1
. =y -
. 7 = Fin
(1] \ o (==
t9-- ‘ \A-’v T‘».f-’ oy
|
FO3
s 299 i ;
cJg i
e
L l L@‘ o
&b < 0
|’6“a\ S
\gEser/ (e
o/

Puc. 3.2 NepemelueHne B MeHio #0 “bbicTpasi ycTaHoBKa” 1 npoueaypa U3MeHeH s oyHKLMOHaNbHbIX

KoaoB

OCHOBHbI€ _onepauuu ¢ KlaBmaTtypou

[anee onucbiBalOTCS OCHOBHLIE Onepauuu € KnasvaTypon B MeHi0 “BbicTpas ycTaHoBKa”, crnegyloLwmi
npumep npouenypbl N3MeHeHUs OYHKLUNOHAsbHbIX KOAOB MoKa3aH Ha puc. 3.2.

OTOT NpuMMep NoKasbiBaeT, Kak U3MEHUTb 3HaveHue gyHKumoHanbHoro koga FO1 (McTtouHmk 3aganus

4YacToTbl) OT 3aBOACKOro 3HavyeHus “Knaesuiiamm ®/® c naHenu (FO1=1)" Ha 3Ha4eHune “TokOBbINA BXOS,
knemmbl [C1] (4-20 mA) (FO1=2)".

(1)

(2)
3)
(4)

®)

(6)

Moparite HanpsbkeHne Ha MY, nocne 4Yero oH aBTOMaTUYECKM BOMAET B pabounii pexunm. Haxmute
A

KraBuLLy ‘@_nnﬂ nepexoda B PeXWM MPOrpaMMupoBaHus. [osBUTCA MeHlo Bbibopa (yHKLMIA
(Hanpumep L),

ECnv nosiBUTCS NYHKT OTIINYHBIA OT L7/~ UCMOMNb3yATE KIaBuLLK @/® Ans Bbibopa L.

Haxmute Knasuwly @ ana nepexoga K Crucky beHKLI,VIOHaJ'IbeIX KOAOB.

WcnonbayiiTe KnasuLu 4 @ Ans Bblbopa HeobxoaMMoro (yHKUMOHanbHoro koga (- 4/ / B

OaHHOM npumepe).

MN3meHnTe 3HauveHne YHKLMOHANbHOTO KOoAa, MCMOMb3ys KNasuLLK @/@ (8 maHHOM npumepe
L
HaXXMUTE KnasuLly @ 2 pasa Ans U3MeHeHUs 3HaveHus ¢ £/ 0o )

HaxmuTe knasuwy &% AJ1A COXPaHEHNs 3HaYeHUs (PYHKLUMOHALHOrO Koaa.
MosiBuTCA cooblieHne = i/~ n faHHble coxpaHaTca B namsaty MY, Ha gucnnen BepHeTcst CrMcok

(PyHKLMOHaNLHLIX KOAOB C NEPEXOA0M Ha CneayoLLlyo dyHKLMIO (B JaHHOM nNpumMepe, ~ L)

Fro) (FUbc)
HaxaTue knaBun @9 BMECTO @ npuBegeT kK cO6pPocy M3MEHEHHOIO 3HAYEHUs. 3HaYeHe BepHeTCs
K NpeapblayLemMy 3HayeHuWto, a Ha AMcrree CHOBa MOSIBUTCS U3MEHSIEMbI (YHKLMOHAamNbHbIN Kof.

(PRG)
(7) Haxmurte maammy@? 055 BO3BpaTa B MEHIO M3 CNUcKa gOYHKLMOHAaNbHbIX KOL4OB.

3-8
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MepemelieHne Kypcopa

CDBBT ,D,J'Iﬂ TOro 4TOoObI npn m3MeHeHun be_I-IKLI,I/IOHaJ'IbeIX KOOOB nepemMeLllaTbCAa Mexay

(PrRG)
paspsgamMmv  yaepxueanTe KnasBuLLly @9 1 cekyHay unu 6onee. TOYHO TaKke MOXHO
nepemMeLLaTbCa Mexay paspsaamy npu U3MEHEHUM 3adaHHOW 4acToTbl C MynbTa B
paboyem pexume. [aHHoe AencTBMe HasbiBaeTcs «[lepemelleHne Kypcopar.

C Cnuncok (yHKLMOHAmNbHbIX KOOOB, BXOASLIMX B MEHI0 ObICTPOM YCTAHOBKM MOXHO
OBET namennTb. [ns nogpobHon nHdopmauumn obpatuteck Kk Bawemy npeacrasutento Fuiji
Electric.

3.4.2 YcraHoBKa (pyHKLMOHaNbHbIX KogoB — MeHio #1 “HacTtponka napametpoB”’(“Data Setting”)
MeHio#1 “HacTpoiika napametpo” (4~ po /5 _ ) B pexume nporpaMMMpoBaHUs MO3BONSET
HacTpouTb BCe (PYHKLMOHAmMbHbIE KOABI.

Onsa ycTaHoBKM PYHKUMOHANbHBIX KOAOB B 3TOM MEHI0 HEOBXOAUMO YCTaHOBWUTb (PYHKLMOHANbHbIA KOA
E52 B 3HaueHue “0” (Pexxnum pegaktupoBaHus napameTpoB) unm “2” (Pexum nosiHoro MeHio).
MepemeweHne B MeHio#1 “HacTpoiika napameTpoB” OCYLLUECTBSETCA TOYHO TakK Xe kak B MeHwo#0
“BbicTpas yctaHoBKa”.

OcHOBHbIe onepauuu c KnaBuaTtypon

OcHoBHble onepauun ¢ knaesuatypon B MeHo#1 “Hactporika napameTpoB” OCYLLECTBASKTCA TOYHO Tak
e kak B MeHo#0 “BbicTpas ycTtaHoBKa”.
(1) Nopawite HanpshkeHne Ha MY, nocne 4Yero oH aBTOMaTU4ecku BoOMAET B pabounin pexum. Haxmute

(PRG o
KnaeuLuy & AN nepexofa B pexvm nporpamMMupoBaHus. MosBUTCS MeHo BbIGopa yHKLMIA.

(o —
(2) I/Icnonb3y17|Te KnaBuvLmn @/@ Ansi BbIbopa HeobX0AMMOro HeoBXoAMMOM rpynMbl MYHKLWA OT /-
fLy

ao L7
FUNC
(3) Haxmute knasuy @ ONa nepexoaa K CNncky pyHKLMOHanNbHbIX KOAOB BblIOpaHHOW rpynnbl.
? LY,
(4) Vicnonbsynte KnasBuLm ansa Bblbopa HeobxoaMMoro yHKUMOHANBHOIO Koga U HakmuTe
U
KnasuLy @ MosiBUTCA 3Ha4YeHMe BbIbpaHHOM hyHKLNN.
(N
(5) VamenuTte 3HayeHne OYHKLMOHAMBHOTO KOAa, UCMOMb3ys KNaBuLLIn Q/@
-
(6) Haxmute knasuy & p,nﬂ COXPaHEHMs 3HaYeHUs PyHKLMOHANBLHOrO Koaa.

MosiBUTCS COOBLUEHWE 574~ v paHHble coxpaHaTca B namaty Y. Ha gucnnen BepHeTCa CnNmMCOK
byHKUMOHANbHbIX KOAOB C NMEPExXodoM Ha creayoLlyto pyHKLUMIO.

HaxaTtue knasuwmu 63 BMECTO @ npuBedeT K cOpocy M3MEHEHHOro 3HauyeHusi. 3HaYeHe BepHeTCs
K npeablayLiemMy 3HayeHuto, a Ha Aucrriee CHOBa MOSIBUTCS M3MEHSIEMbIN YHKLMOHAamNbHbIN Kof.

(PRG)
(7) Haxmute Knaemmy@sg AnNsi BO3BpaTa B MEHIO U3 CnMcka yHKLMOHAMbHBLIX KOAOB.

3.4.3 TpoBepka namMeHeHHbIX (PyHKLMOHaNbHbIX koaoB — MeHto #2 “lMpoBepka
napameTtpoB”(“Data Checking”)--

MeHo#2 “TlpoBepka napamMeTpoB” B pexume MNporpaMMMpOBaHMSt  MO3BONISIET  NPOBEPUTH
yHKUMOHanbHbIe  KoAdbl, KOTOpble ObiMM  M3MeHeHbl. B cnucke oTobpaxaloTcs TONbKO  Te
PyHKLMOHAanNbHbIE KOAbI, YbW MapamMeTpbl OTAMYAKTCA OT 3aBOACKUX 3HAYEHUN. TN YHKUMOHANbHbIE
KoAbl Mpu HeobXoANMOCTM MOTYT BbITb OTPEAaKTUPOBAaHbI.

[nsa npoBepku pyHKUMOHaANbHbIX kogoB B MeHwo#2 “IpoBepka napameTpoB” HEOOXOAMMO YCTaHOBUTb
dyHKUMOHanNbHbIN kog E52 B 3HaueHne “1”7 (Pexum npoBepkn napameTpoB) vnn “2” (PexuMm NomHoro
MEHI0).

MepemeweHne B MeHio#2 “lMpoBepka napameTpoB” OCYLUECTBMSETCSA TOYHO TaK Xe kKak B MeHwo#0
“BbicTpas yctaHoBKa”.
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3.4.4 KoHTponb coctosiHuA paboTbl — MeHto #3 “KoHTponb pabotkl”(“Drive Monitoring”) --

MeHto#3 “KoHTponb paboTbl” mcnonb3yetca anst HabniogeHuss 3a napameTpamm paboTbl BO BpeMs
aKcnnyatauMm unu npu nycko-Hanagke. CnMcok napameTpoB, OToOpaxaembix B MeHl “KoHTponb
paboTbl” npuBeaeH B Tabn. 3.6. Ha puc. 3.3 nokasaHo, kak nepemewatbca B MeHo#3 “KoHTponb
paboTbl”.

" e
! Pesam
1 porpamMmmpoBaHmg) ¢
P pht ey
- - |
i '
i = i
s O.Fnc h CnuUcoK KOHTPONMPYEMbIX 3HaYeHWA KOHTPONUPYEMbIX
I ! ' napameTpoB napameTpoe
i - )
N) T'f\f | RNl - = —
Y \ = Y P
[ | =
' 3 Ry Ly (o) —
¢ FE H | 3.60 le | ¥ 45,50 |Boixogwas yactota
§ : i | l
P A s/
@) )
_— e/ |4' M]
A I
3.02 — 7 i2, 34 | Beixoaoi Tok
() —
M & :
Wyl | W) : )
L : ’
3 m3 | '
J_ud 1 !
1 1 1
i | i
1 1 1
i " '
! | )
1 i ]
| : i
] i []
| i i
| \ i
1 i L]
[ I [
| L3 )
) I-‘waC\I i
- pad —
s A sy P | | {1 | (He ncnoneayercs)
r A .
J f—=]
_, &=

Puc. 3.3 lMNepemelueHne B MeHto#3 “KoHTponb paboTsl”.

OCHOBHbIe _onepauuu c KnaBuaTtypon

[na koHTpons coctosiHusa pabotbl B MeHo#3 “KoHTponb paboTbl”, cHavana Heobxooumo yCTaHOBUTb
yHKLUMOHanbHbIM koa E52 B 3HauyeHue “2” (Pexxum NonHOro MeHto).
(1) NopainTe HanpsykeHne Ha M4, nocne Yero oH aBTOoMaTtVyecku BoWaeT B pabounin pexum. Haxmure

A

knaBuwy € Ans nepexopa B PEXVM MPOrpaMMUpoBaHusi. MOSIBUTCS MeHo Bbibopa dyHKLMi
(Hanpumep L),

(2) WcnonbayitTe knasvium > Anst BeiGopa nyHkTa “KoHTponb paboTel” (7o i ).

T

5
(3) Haxmwute knasuuy @ ANs nepexoa K CrncKy KOHTPONMpYeMbIX napaMmeTpoB (Hanpumep =_ L),

lalin
(4) Wcnonb3ynte knasumLumn @/® Ans Bblbopa HeobXxoAUMOro napameTpa U HaXxXMuTe KrasuLly @
Ha aucnnee nosiBuTcs 3HaveHWe BbLIGPAHHOrO KOHTPONMPYEMOro napameTpa.

FRd)
(5) Haxxmute knasuy @@ AN BO3BpaTa K CMMCKY KOHTPONMpyeMbiX napameTpoB. Haxmute cHoBa

(PRG!
KJ'IaBI/ILIJy@s'rr Ang BoO3BpaTa B MEHIO.
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Tabn. 3.6 Cnmcok koHTponupyeMbIx napameTpoB B MeHo#3 “KoHTponb paboTsl”

Mokasa- E
Hue MapameTp msfn“ OnucaHune
avcnnes
= 777 | Boixoanas yacrota My BbixogHasi yacToTa 4O KOMMNEHCALUN CKOMNBXEHNS
— === (4acToTa BpalleHus gBuratens)
o BbixogHasi YacToTa nocne KoMneHcawumnm CKOMbXKeHUs!
- [/ / | BbixogHas yactoTa My
~ (4acToTa HanpsixxeHusi Ha Bbixoge M4)
= /4" | BbixogHoit TOK A BbixogHowm TOK
= 4 BuixoaHoe B BbixogHoe HanpshkeHne
—'—=-""| nanpsixeHue
= [/4 | PacueTtHbIlt MOMeHT % PacuyeTHbIn MOMeHT aBuratensi B %
- //5 | 3apanHas yactoTa My | YcTraHOBREHHOe 3afaHune YacToThl
= 4~ | HanpaBnenue Tekylllee HanpaBneHve BpaLleHns
'~ | pawenns ) /~: Bnepen, ~: Hasap, - - - - OCTAHOB
WHdopmauusa o coctosiHum paboThl B 4-paspsagHom
7 /77 | cocrosmue padots ) LIJeCTHa,D,LI,aTepI/I:IHOM dopmare. -
Cwm nogpobHee. “m OTObpakeHne cocTosHUS paboTbl (7- o/ /)
1 cocTosHNS paboTel 2 (7-~'7)” Ha cneayoLen CTpaHuLe.
3HaveHve Ha gucnnee =
120
= =~ | YacToTa BpalleHus 06/ (BbixogHas yactoTta 'u) x  Yucno nontocos
—/- LI nBuratens MWH
Ecnu 3HaveHune 10000 unu Bbiwe, roput nHgmkatop x10 1 Ha
avcnnee otobpaxaeTtcsi TONbKo nepsble 4-undpbl Ymcna.
3HauyeHune Ha gucnnee= (BbixogHas yacTtoTa 'y)x (kog E50:
= o~ | YactoTa BpalyeHus 06/ | k03(PPMUMEHT NHAMKALIMM CKOPOCTH)
==~ | mexaHn3ma MuH | Ecrnin 3HadeHne 10000 unu Bbilue, roput nHaukaTtop x10 1 Ha
avcnnee otobpaxalTcs TonbKo nepsble 4-undpbl Yucna.
3HaveHne B BUPTyanbHbIX (PU3NYECKMX eanHmuax (Hamp.
TemnepaTypbl Uy AaBNeHUs1) KOHTPONMPYEMON BENUYUHBI,
= 4 | KomaHga sapaHus ) KOTopoe MacluTabupyeTcs ¢ NOMOLLb KOooB PyHKLMA E40 n
e N 71 E41 (KoadpdpuumerTsl ML A n B).
3HaveHue Ha aucnnee=(KomaHga MNMNA) x (Koacp. A-B) + B
Ecnu NWI-ynpaBneHne oTkN4YeHo, oTtobpaxaercq “- - - -*
3HaueHne B BUPTYyanbHbIX OU3nYeckMx eguHmuax (Hanp.
TemnepaTypbl Uy AaBNEHUs1) KOHTPONMPYEMON BENUYUHBI,
= s | 3Ha4eHue obpaTtHon KOTOpoe macLiTabmpyeTcsi C NOMOLLbIO KoAoB dhyHKUMA E40 un
= 11| ceasn NN ) E41 (KoadpduumenTsl MU A n B).
3HayeHune Ha gucnnee=(0OC MNMAUA) x (Koadh. A -B) + B
Ecnu NWI-ynpaBneHue oTknyeHo, otobpaxaercs “- - - -*
= 1= | OrpaHnyeHne o OrpaHuyeHne asuratenbHoro momeHTa A (B % ot
—/— "= | momeHTa ° | HOMMHANBLHOrO MOMEHTa ABUraTENS)
= ;7 | OrpaHnyeHue Y OrpaHuyeHne TopMo3Horo momeHTa B (B % OT HOMUHaNbLHOro
‘= '~/ | momeHTa ° MOMeHTa ABuraTens)
Ecnu yctaHoBneHo 3HadeHue 100%, Ha aucnnee
- /4 | MHOoXuTenb 3agaHus % orobpaxaetcs 1.00
= Ecnu MHOXUTENb 3a4aHns He UCNONb3yeTcs
oTtobpaxaeTtcs “- - - -
3HayeHune Ha aucnnee= (BbixogHasa yacTtoTa 'u)x (kog E50:
7 /5 | Nuneitras ckopocTs m/ KO3(hPULMEHT MHAMKALMN CKOPOCTK)
MuH | Ecnn 3HaveHme 10000 nnum Bbiwe, roput nugukatop x10 n Ha

ancnnee otobpaxkaeTcs TONbKO nNepBble 4-Undpbl YUcna.
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Tabn. 3.6 Cnncok KOHTponMpyeMbix napameTpoB B MeHio#3 “KoHTponb paboThl” (NpogosmkeHne)

[Nokasa-
Hue MapameTp En. OnwncaHue
aucnnes VSM.
= /5 | (He ucnonbayetcs) - _
= /] | (He ucnoneayetcs) - -
— /5 | (He ncnonwayetcs) - -
= /5 | (He ucnonbayetcs) - -
= ~7/ | (He ncnoneayetcsi) - -
3HauyeHune Bbixoga ML B % (100% cooTBeTCcTBYET
MaKCUMaribHOM YyacToTe)
=~/ | Bbixog MA % Ecnu NMN-ynpaBneHne oTknto4YeHo, oTobpaxaeTtes “- - - -*
(Mpwn otmeHe MNO-ynpasnerua komanaon Hz/PID sbixof
ML paBeH 3agaHuio YacToTbl B %)
= =7 3afanne MarHuTHoro % | 3agaHue MarHUTHOro noToka B %
—'—=%~ | notoka
MHdopmaums o 2-m crioBe CoCcTosiHMA paboTbl B 4-paspsagHom
- =5 LwecTHaguaTepnyHom dopmare.
5= | CocToRHue paboTel 2 ) CM nogpo6Hee. “m OToBpaxeHne cocTostHUS paboTbl (7- L/ 7)
1 COCTOAHNSA paboThl 2 (7-7)” HUXe.
Temnepatypa, nsmepeHHass NTC TepMnCTOpOM, BCTPOEHHBLIM
= = | Temnepatypa oc B ABuratens (VG gsuratenm).
‘-7 | pBurartens Ecnu noakmodeHne NTC TepMucTopa OTKIOYEHO,
oTobpaxaercs “- - - -°
< ~"5 | (He ncnoneayetcs) - -
= =15 | (He ncnoneayetcs) - -

m OToBpaxeHne cocTossHUs paboTkl (77 /) n coctosiHusa pa6oThbl 2 (7 —7)

[ns oTobpaxeHusi cocTosiHUSE paboTbl U COCTOSIHUSA paboThl 2 B 4-pa3psigHOM LUecTHaauaTepuyHOM
dopmaTe, Kaxgomy coctosiHmio MY HasHavaeTcsa 6ut ot 0 oo 15 kak ykasaHo B Tabn. 3.7 n 3.8. Tabn. 3.9
nokasblBaeT B3aMMOCBSI3b MEXAY KaXKAbIM COCTOSIHMEM U OTODpaXkeHneM Ha Aucnnee.

Tabn. 3.7 HasHayeHue 6UTOB cocTosiHUS paboTsl (-7 /)

gy | el CocTosiHne 6uta ur | ©003Ha- CocTosiHne 6uta
yeHue YyeHue
15 BUSY 1” B MOMEHT 3anuncu 7 VL 1” B pexxmme orpaHnyeHnst
YHKLMOHANbHbIX KOOOB HanpshKeHUst
14 Bcerga “0” 6 TL 1” B pexvme orpaHnyeHus
MOMEHTa
WR “1” ecnn HanpsbkeHue 3BeHa
13 Bcerpa “0” 5 NUV MOCTOSIHHOrO TOKAa BbILLIE
YPOBHS HU3KOrO HanpshKeHust
“1” ecnun BKIMOYEHO yrnpaBneHne
12 RL no ceTn (koMaHapl Ha 3anyck u 4 BRK “1" BO BPEMS TOPMOXEHMS
yrpaBneHnsi 4acToTOM
nogarTcy no cetu)
11 ALM “1” npu cpabaTbiBaHUM aBapuu 3 INT “1” ecnu BbIxog MY oTknYeH
10 DEC “1” npn 3ameaneHmm EXT 1" Nt TOPMOXKEHMN
NOCTOSIHHBIM TOKOM
9 ACC “1" NP yCKOPEHNN 1 REV 1” npu BpaLyeHun B obpaTtHOM
HanpaBneHum
8 IL 1”7 B pexxmme orpaHnyeHmns 0 FWD 1” npu BpaLLeHn B NPSIMOM
TOKa HanpaBrieHum
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Tabn. 3.8 HasHaueHune 61ToB cocTosHusa paboTsl 2 (7. ~'7)

O603Ha- CocTtosiHue O603Ha-
but but CocTosHuMe buTa
YyeHue buta YyeHue
15 _ “1” B pexxume orpaHnyeHust ckopocTu (Npu
ynpaBneHnM MOMEHTOM)
14 6 - (He ucnonbayetcs)
13 5 - Bbibop auratens:
00: OAsuratens 1
01: Osuratens 2
12 4 - 10: Odsuratens 3
11: ABuratens 4
11 3 - Tun ynpasnexus:
10 2 - 0000: V/f—ynpaBneHue 6e3 KomneHcaumu
9 1 B CKOMNbXeHUs!
0001:  BekTopHOe ynpasrieHve AUHAMUYeCKUM
; (He MOMEHTOM
ucnonb3ytoTes) 0010:  V/f —ynpaBneHue ¢ koMneHcauuein
CKONbXeHWUs
0011:  VI/f —ynpaBneHue ¢ 4aT4nkom CKOpPOCTH
0100: BekTOpHOE ynpaBneHue AMHaMUYECKUM
MOMEHTOM C 4aT4YMKOM CKOPOCTU
8 0 - 0101:  BekTopHOe ynpaBneHue 6e3 gaTyuka
cKopocTu
0110:  BekTopHOe ynpasneHue ¢ 4aT4uKoM
cKopocTu
1010:  YnpaBnexue momeHTOM (BekTopHOe
ynpasneHue 6e3 faTymka ckopocTu)
1011:  YnpaBneHue momeHToM (BekTopHOe
ynpaBfieHUe ¢ 4AaTYNKOM CKOPOCTM)
Tabn. 3.9 Mpumep oTobparkeHns coCToAHMS paboThl
A'Tﬂii&"ei LED4 LED3 LED2 LED1
But 15 141312 11 10 9 817 6 5 4 3 2 1 0
Ofe‘if::' BUSY| WR |RL|ALM|DEC|ACC|IL|VL|TL|NUV |BRK |INT|EXT|REV |FWD
JJEzl"l',l‘*'1ooooo11oo1oooo1
a | . LED4 LED3 LED2 LED1
AL L O R
o Qg
£8q N D A

| | LueCTHagHaTVI punyHoe npeacrtaBreHue

4-6UTHBIN KOO MOXeT ObiTb NMpeAcTaBneH B WecTHaguartepuyHoMm dropmate (1 paspsag avcnnes). B tabn.
3.10 noka3aHO COOTBETCTBME MEXAY ITUMWN OABYMS 0003HAYEHUAMMN.

Tabn. 3.10 NpeobpasoBaHne 4BONYHOTO B LUECTHAALATEPUYHbIN dopmaT

[BOVYHBIN LlecTHaguaTepuyHbIn J[1BOVYHbIN LlecTHaguaTepuyHbIn
0 0 0 0 // 1 0 0 0 H
0 0 0 1 / 1 0 0 1 [
0 0 1 0 ~ 1 0 1 0 =
0 0 1 1 ~ 1 0 1 1 S
0 1 0 0 L/ 1 1 0 0 .
0 1 0 1 5 1 1 0 1 =i
0 1 1 0 5 1 1 1 0 e
0 1 1 1 Fi 1 1 1 1 =

3-13
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3.4.5 TpoBepka cocTosiHMA Bxoaos/BbixoaoB — MeHto #4 “lMpoBepka Bxogos/BbixogoB”(“I/0
Checking”) --

Ncnonb3oBaHne MeHo#4 “lMpoBepka BX040B/BbIXOO4OB” MO3BOMSIET MNPOBEPUTH COCTOSTHUE CUrHanoB
UMGPOBBIX M aHanoroBblX BXOOOB/BbIXOO4OB 0e3 UCMONb30BaHUs U3MepUTENbHbIX MpubdopoB. Chnncok
napameTpoB BXo4oB/BbixogoB npueegeH B Tabn. 3.11. Ha puc. 3.4 nokasaHo, Kak nepemMeljaTbcsi B
MeHto#4 “INpoBepka BXOA0B/BbIXOA0B”.

~—Pexum

i I
LI, 1Y |
' ng?rpaumwpoaariw’a_, :
i T— '
) ]
L} L]
' 0. ':'n: X
) Ut : Cnu1cok NnapaMeTpoR BXOAOB/BbIXOA0B CoCTOAHUA BXOAOB/BLIXOA0B
] I
; 'f\\l @ i @& — &
‘ ] b g
) ‘ o 'ﬁ___.‘ r o > ! | Bkn/Beikn cermeHTOR gucnnes
i A = B S P
| — ' o . (Frg —~ 5
s e s @ © O|1©
e | WecTHaguatepuuHbiid chopmar
s (Bx0AE)
Dyl T LY
V1% N,
mrr | WectHaguatepudnbiin hopmar
HUUU | (grixoge)
N #
. B
[y |
L Aoy ]
Y ! Brkn/Belkn cermeHTOR AUCnnes
’ qot p—
- ey (7 (<7
(% By T\\_/.)
A [ 5
e | WecTHaguatepuydHein dopmat
ot (BX0ObI)
A o
\{,_\/'7 T\Vz \,_/'1‘ T
Armn | WecTHaguatepuyHeii gopmar
oo (BbIxoak!)
|@1 g
1 oy
™ BxogHoe HanpaxeHue
Y02 5.0 o8 4
= | - Ha knemme [12
. = - ra
! i3 !
1 1
| I
1 1
i :
I I
| (e )
. o/
‘ y 23 -(_ > s (He ucnoneayetca)
(Frcy
h. A &=/

Puc. 3.4 MepemelleHne B MeHo#4 “IpoBepka BXxOAOB/BbIXO40B”

OCHOBHbIe _onepauuu c KnaBuaTtypon

[1ns NnpoBepkM COCTOSIHNSA BXOAOB/BLIXOAOB CHavana HeobxoamMmMo yCTaHOBUTbL yHKLUMOHanNbHbIN kKog E52
B 3Ha4yeHune “2” (PeXXMM MOSTHOro MEHH0).
(1) MopawnTe HanpshkeHue Ha MY, nocre 4Yero oH aBTOMaTU4ecku BoMaeT B pabounii pexum. Haxmute

KnasuLly @ ONnsi nepexoa B pexvM nporpamMmmmnpoBaHust. MosBuTca MeHo Bbibopa yHKLMIA.
(2) Vicnonbaynte knasuiun @/ @ ans ebibopa nyHkTa “Mposepka Bxoa08/BbIxoaos”( = 1_ ).
(3) HaxmwuTe knasuwy @ ANA nepexopaa k Cnucky NapameTpoB BXOAOB/BbIXOAOB (Hanpumep 7 7).

(4) Wcnonb3ynte knasuLun @/O Ans Bblbopa HeobXxoAUMOro napameTpa U HaXXMuTe KraBuLly @
MosBUTCA 3HaYeHMe CoOTBeTCTBylollero napametpa. [ns napameTtpos 7_1i/ wnm =071

NCMONb3yhTe KraBuLLM ®/ O ANs NepeknioyveHuss mexay 2-msi crnocobamu oTobpakeHus:
Bkn/Bbikn cermeHToB ancnnes (cm. Tabn. 3.12) n B wectHaguaTnpmnyHom cpopmarte (cm. Tabn. 3.13).

(PRG!
(5) Haxxmute knaeuy @9 ANs BO3BpaTa K CrUCKYy NapaMeTpoB BXOAOB/BbIXOAOB. HaxmuTe cHoBa

PRE)
KﬂaBVILUy@@ Aana Bo3BpaTta B MEHIO.
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Tabn. 3.11 NMapameTpbl COCTOSIHUS BXOA,0B/BbIXOA0B

[Nokasa-
Hue
avcnnes

MapameTp

OnucaHue

Lrorwy

[

CocTosiHMe curHanoB Ha
KneMmax BXO[0B/BbIXO40B

MNokasbiBaeT Bkn/Bbikn COCTOAHUSA CUTHANOB Ha KremMmmMax
LMPOBbIX BXOAOB/BbIXOAOB.

CM. “m UHOMKaALUMSA COCTOSIHUA CUTHANoOB Ha KleMMax
BXOOO0B/BbLIX0AO0B” Ha cneayoulen cTpaHuLe.

CocTOsIHME curHanos
BXOJ0B/BbIXO0B B peXnme
yrpaBreHusi Nno ceTu

MokasbiBaeT Bkn/BbIKi COCTOSAHMSA CUTHANoOB LMdPOBbIX
BXO0B/BbIXOA0B, Nony4eHHble Yepe3d RS-485 u ceTeBble
KapTbl.

CMm. “m MHOMKaLUMS COCTOSAHUS CUTHANoOB Ha KieMmax
BXxoAoB/BbixogoB” 1 “m UHOMKaLMA cocTosiHUSA
CUTrHanoB BXoA40B/BbIX0A0B B peXume yrnpaBrieHnsi no
ceTun” Ha criegyroLlen cTpaHumue.

BxogHoe HanpspkeHue Ha
knemme [12]

MokasbiBaeT BxogHoe HanpsikeHue (B) Ha knemme [12]

r ri_i
I_ Lt

BxogHon 1ok Ha knemme [C1]

MokasbiBaeT BxogHoM Tok (MA) Ha knemme [C1]

NN
Tt 7

BbIxogHOE HanpspkeHne Ha
knemme [FM1]

MokasbiBaeT BbIxoaHOe HanpsxeHune (B) Ha knemme [FM1]

VA
T_ LI

BbixofHOe HanpshxeHue Ha
knemme [FM2]

MokasbiBaeT BbiIxogHoe HanpskeHue (B) Ha knemme [FM2]

r riri
I

BxogHoe HanpsbkeHne Ha
knemme [V2]

MokasbiBaeT BxoaHOe HanpsikeHue (B) Ha knemme [V2]

r~r
I L

._
N
<

/

=
-

BbixogHowm TOK Ha kKnemme
[FM1]

MokasbiBaeT BbIxogHoOM TOK (MA) Ha knemme [FM1]

T )
T )

BbixogHowm TOK Ha knemme
[FM2]

MokasbiBaeT BbIXOAHOM TOK (MA) Ha knemme [FM2]

ot "7
T Mt

CocTosiHMe knemm nnat
pacLumpeHus
BXO40B/BbIX040B (onumm)

MNokasbiBaeT Bkn/Bbikn COCTOAHUSA CUTHANOB Ha KneMmmax
LM POBbLIX BXOA0B/BbIXOAOB NNaT paclUMpeHust.
CM. “m UHOMKaLMSA COCTOSIHUA CUTHaNoOB Ha KlieMMax

BX0O0B/BbIXx040B onuunin’ Ha cTpaHuue 3-18.

MoHUTOP UMNYIIbCHOrO BXoAa
[X7]

MokasbiBaeT YacToTy MMNynbCoB (MMN/C) Ha Bxoae [X7]

YacTtoTa nmnynbcoB
3Hkogepa (cbasbl A/B
3a7aloLero garymka)

MokasbiBaeT YacToTy MmnynbcoB (Mmn/c) gasbl A/B curHana
0o6paTHOW CBS3N C 3aJaloLLero AaT4mka CKOpOCTy.

YacTtoTa nmnynbcoB
3HKoAepa (dasza Z
3afaloLlero garyvka)

MokasbiBaeT YacToTy MMnNynbCcoB (MMN/c) asbl Z curHana
obpaTHO CBA3M C 3aJaloLero AaT4mka CKOpOCTy.

YacTtoTta nmnynscos
3Hkogepa (cdasbl A/B
BeAOMOro gart4ymka)

MokasbiBaeT YacToTy nmnynbcoB (Mmn/c) dassl A/B curHana
obpaTHoW CBSA3M C BEAOMOrO JaTymKa CKOPOCTH.

YacTtoTa nmnynbcoB
3HKoAepa (thasa Z Begomoro
Jaryvka)

lMokasbiBaeT YacToTy MmMnynbCcoB (MMN/c) asbl Z curHana
obpaTHOW CBSA3MN C BEAOMOro AaT4uka CKOPOCTW.

(He ucnonbayetcs)

He ucnonb3ayetcs)

He ncnonbayetcs)

(
(He ucnonbayetcs)
(
(

He ncnonbayetcs)
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r 1~ui
m lHOMKaUKMA cOCTOSIHUSI CUrHANoB Ha KnemMmmax BxoaoB/BbixogoB ( 7_ L/i4_/)

CocTosiHMe curHanoB Ha KnemMmax BXOAOB/BbIXOAOB  MOXeET  ObiTb OTO6pa)KeHO
BKIMHOUEHWNSI/BLIKITIOYEHMST CETMEHTOB AMCIes Unn B LwecTHaguaTMpmyHom dgopmare.

MeTogom

e OTobGpaxkeHne COCTOSHMUS CUrHaNoB BXOAOB/BbIXOAOB METOAOM BKITHYEHMUS/BLIKNHOYEHUS CErMeHTOB
avcnned.

Kak nokasaHo B Tabn. 3.12 n Ha pucyHke HUxXe, cermeHTbl “a” - “dp” paspsigoB LED1 n LED2 cBeTaTcs,
ecnun cooteeTcTByowme knemmsl ([FWD], [REV], [X1] —[X7]) 3aMKHYTHbI.

CermeHTbl “@” - “e” paspsga LED3 cBeTaTcs, ecnv 3aMKHYTbl MexXay coboi COOTBETCTBYOLLME KNEMMbI
[Y1], [Y2],[Y3], [Y4] v knemma [CMY], unn knemmsbl [YSA] 1 [Y5C].

CermeHT “@” paspsiga LED4 cootBetctByeT coctosiHuio pene [30A/B/C] u cBeTUTCS, €Cnmn 3aMKHYTbI

knemmbl [30C] n [30A] (BKIOYEHHOE COCTOSIHWE pene).

Coger [pu oTcyTcTBUM cMrHanoB Ha BCeX KNemmax Ha avcnnee oTobpaxaeTcs cerMeHT “g” Ha
BCcex YeTbipex paspsgax LED1 — LED4 (“- - - -%).

Tabn. 3.12 CooTBeTCTBME COCTOSAHUA CErMEHTOB AUCMNES U BHELLHUX CUTHANOB

LED4 LED3 LED2 LED1

—_— — = CermeHTt LED4 LED3 LED2 LED1
’_’ ’_’ ’_’ ’_l a 30A/B/C Y1-CMY X7 FWD
I_’, ’_l, l_l, [_’, b - Y2-CMY - REV
3 c - Y3-CMY - X1
- d - Y4-CMY EN X2
f ’ q ’ b e - Y5A-Y5C - X3
-—— f - - (XF)* X4
e , c g - - (XR)* X5
e’ 5 dp - - (RST)* X6

d
- CoOoTBeTCTBylLWana Lenb OTCYyTCTBYET

* (XF), (XR), n (RST) npegHasHayeHbl anga ynpaeneHus no cetu. Cm. “m_MHguMkaumsa coctosiHus
CUrHanoB BXoAOB/BbIXOAOB B pexuMe yrnpaBieHUsA No ceTn’ Ha creayoLei cTpaHmue.




nasa 3 PABOTA C I1YJIbTOM OITEPATOPA

e OToGpaKeHne COCTOSAHUS CUTHaNOB BXOA0B/BbIXOAOB B LLIECTHAAUATUPUYHOM hopmaTe

Bce knemmbl BXOOOB/BbIXOAOB HadHa4yeHbl Ha 6uTbl ¢ 15-ro no 0-n (cm. Tabn 3.13). HeHasHaueHHble

OuTbl BCceraa nmeroT coctosdHne “0”.

B MY FRENIC-MEGA umndposbim Bxogam [FWD] n [REV] npucBoeHbl 6utel 0 1 1 COOTBETCTBEHHO.

Knemmam [X1]-[X7] npucBoeHbl 61TbI 2- 8 cOOTBETCTBEHHO, Knemme EN —6ut 11. BuTbl ycTaHaBnmsaroTcs
B “1” ecnn COOTBETCTBYIOLMNE KNEeMMbl 3aMKHYTbl U B “0” ecnu pasomMkHyTbl. K npumepy, ecnn Knemmsbl

[FWD] un [X1] 3aMKHYTbI, @ BCe OCTanbHble Pa3OMKHYTbI, Ha gucnnee otTobpaxaeTcs Ll

Lindposbim Bbixogam [Y1] — [Y4] npucBoeHbl 6utbl 0 — 3, cooTBETCTBEHHO. BUTbI ycTaHaBnmBatoTca B “17,
€Cnn 3aMKHYTbI Mexay cobon cooTBeTcTBytoWME krnemmbl [Y1], [Y2],[Y3], [Y4] v knemma [CMY].
CocTosaHue koHTakToB pene knemm [Y5A/C] HasHaveHo Ha 6uT 4. but yctaHoBneH B “1”, eCnv 3aMKHYTbI
mexay cobow knemmbl [YS5A] n [Y5C] (BkntoueHHoe cocTosiHue perne). COCTOsIHME KOHTaKTOB pene Kremm
[30A/B/C] HasHa4eHO Ha 6uT 8. buT ycTaHoBneH B “1”, ecnu 3amMkHyTbl Mexagy cobon knemmbl [30A] n
[30C] (BkntovYeHHOE cocTosAHME pene).

K npumepy, ecnu BknoyeH [Y1], OTKJ'IIO‘~IeHbI [Y2] [Y3], [Y4], otkntoveHo pene [Y5A/C] n Bknto4eHo perne
[30A/B/C] Ha gucnnee oTobpaxaeTcs L

B Tab6n. 3.13 npeactaBneHo Ha3HayeHMe OWTOB M MpUMEpP COOTBETCTBYHLLEro OToOpaXeHus B
LecTHaauaTupmM4yHom cpopmare.

Tabn. 3.13 NHankaums CoOCTOSHUSI BXOOOB/BbIXOA0B B 16-puyHOM dhopmaTe (npumep)

et LED4 LED3 LED2 LED1
aucnnes
BT 15 14 13 |12 11]10]9] 8 | 7] 6] 5 4 3] 2] 1 0
Knemmer | ooty | xRy | (xFy | - |EN| - | - | x7 | x6|x5|x4| x3 |x2|x1|Rev|FwD
BXO0B
Knemmb! - - e e e Y o - yvsac | a3 2 | ovd
BbIXO40B B/C
feows-1 6 1 o | o |o]lo|lolo|l ololo|lo]| o [ofl1] o 1
HbIN
ol . LED4 LED3 LED2 LED1
0| %8s 9
liis milmiini=
(&)
=
$Fe )

- COOTBETCTBYIOLLAs LieMb OTCYTCTBYET

* (XF), (XR), n (RST) npegHasHayeHbl ansa ynpaeneHus no cetu. Cm. “m_MHamMkaumsa coctosiHusi
CUrHanoB BXOAOB/BbIXOA0OB B pexuMe ynpaBleHUs No ceTn’ HUXe.

I
= MHOuKaumsa cCoCTOsHUSA CUrHaNoB BXOAOB/BbLIXOAOB B peXXMMe ynpaBfieHusa no cetn (7 L/ /)

B pexume ynpasneHus no ceTu KomaHabl BXodoB (dbyHKUMOHanbHbIM kog SO06) nepepasBaemble Mo
uHTepgency RS-485 wunu agpyrum onuuoHanbHbIM MPOTOKOMaM MOryT ObiTb OTODpaXeHbl ABYMS
cnocobamu: METOAOM BKIOYEHUSA/BBIKIIOYEHNS CEerMEeHTOB AMCNNEeS U B LIecTHaguaTMpnyHoMm copmare.
Cnocobbl  ux oToBpakeHMsi aHanorMyHbl OTOOPaXXEHUI0 COCTOSHMS CUMHaroB Ha  KrneMmax
BXOO0B/BbIXOA0B, ofgHako gobasnstwTca gononHuteneHble Bxoabl (XF), (XR) n (RST). Kpome aToro, B
pexvMe ynpaeneHusi Mo ceTu NoadepXUBaEeTCsl TONbKo HopmanbHas noruka (T.e. BKJT cooTtBeTcTBYET
aKTMBHOMY COCTOSIHUIO).

L MogopobHee o BXOOHbIX CUrHanax, nepegaBaeMblX MO CETEBOMY MPOTOKOMY Takke CMOTpUTE B
PykoBoacTtBe nonb3oBaTens ceteBol kapTbl RS-485 M MHCTPyKUMM Ha COOTBETCTBYIOLLYHO
ONUMOHanbHYI0 KapTy

3-17
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) "
m lHOMKaUKMA cOCTOSIHUS CUrHaNnoB Ha KnemMmax BXoAoB/BbixogoB onumnn ( 7— /)

Ha gucnnee moxeT 6bITb 0OTOOpakeHO COCTOSAHME CUIHANOB Ha KNnemMmMax OnuuoHarbHbIX NnaTt ungpoBbIX
BXO0B/BbIXOAOB TOYHO TaK e KaK AN OCHOBHbIX KnemMmM BxoaoB/Bbixoaos MY.
B Tabn. 3.14 noka3aHO COOTBETCTBME COCTOAHUI CErMEHTOB AMCNIIESA CUrHanam BXOoA0B/BbIXOA0B

Tabn. 3.14 CooTBeTCTBME COCTOSIHUA CErMEHTOB AUCMNES U BHELLHUX CUTHANoB

LED4 LED3 LED2 LED1 CermeHT LED4 LED3 LED2 LED1
I 2 : <k > §
L ' T
— e Ce—e— 0 C - 03 |11 |3
a d - 04 112 14
f — e - 05 113 15
g §° f - 06 114 16
w—_— g - o7 115 17
e , I c dp - 08 116 18
- ¥ dp
d
PR LED4 LED3 LED2 LED1
aucnnes
BuT 15 [ 14 [13 [12 [11][10] 9 [ 8 [ 76 5] 4 [ 3 ][2] 1 0
Knemmbl 16 | 115 | 114 |13 {12 {1 |0 |19 |8 |17 [ | 15 [ 14|13 2 | 1
BXO/10B
Knemmbi A N ) R - |os|o7|06| 05 |04 |03 | 02 | O1
BbIXO0B

3.4.6 YrteHue cepBucHon uHcdopmauum — MeHio #5 “CepBucHasa nHcdopmauua”(“Maintenance
Information”) --

MeHio#5 “CepBucHasi uHdopmauus® (2 /H-) copepxut  uHdDOpPMaLMIO, Heobxoaumylo  Ans
OCYLLIeCTBIIEHUS] TeXHMYeckoro obcnyxvBaHus npeobpasoBaTens YacTtoTbl. lNepemelweHne B MeHo#5
“CepBuUcHas MHpopMaums” OCYLLLECTBNSETCA aHanNorM4yHo nepemellernto B MeHo#3 “KoHTponb paboTbl”
(Cm. Paspgen 3.4.4.)

OcHOBHble onepaluu ¢ KnaBuaTtypomn

[na npocmoTpa cepBUCHON MHAOpMaLMK, CHavYana HeobxoanuMO YCTaHOBUTL PYHKLUMOHanNbHLIN kog E52
B 3HayeHue “2” (Pexum nonHoro MeHo).
(1) NopaiTe HanpsykeHne Ha M4, nocne Yero oH aBToMaTtVyecku BoWaeT B pabounin pexum. Haxmure

PRG! o
KnaBuLLy @3 ANs nepexofa B peXum NporpaMMupoBaHnus. MosiBUTCS MeHto BbiGopa yHKUMIA.

(r —— -
(2) Wcnonkaynte knasuwn @/@) Aans sbibopa nyHkTa “CepsucHas nHdopmaums”™(5.L AiE).

Ui
(3) Haxmwurte knaBuwy @ ANs nepexofa K CrncKy NyHKTOB CEPBMCHON MHopMaLmm (Hanpumep _ fi?f__?).

Uha

. (N o)
(4) VcnonbayiTte knasun \)/® ans Bblbopa Heo6Xx0AMMOro napameTpa U HaXXMUTE KnaBully &%
Ha ancnnee nosiBuTCA 3HaYeHVe BbIOPAHHOTO MyHKTa CEPBUCHOM MH(OpMaLK.
PRG! -
(5) Haxxmute knaBuy @3 ONs BO3BpaTa K CMMCKY MYyHKTOB CEPBUCHOWM MHdopMauun. HaxmuTte cHoBa

FRG
KﬂaBMUJyQS@ OnA Bo3BpaTa B MEHH0.
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Tabn. 3.15 MNyHkTbl MeHo “CepBucHasi UHdopmaums”

[Nokasa-
Hue
aucnnes

MapameTp

OnucaHue

= i

AL

O6uwee Bpems pabotsbl N4

OO6uee Bpemsi nogkntodeHus MY kK ceTeBOMY HanpsiKEHWHO.
[OunanasoH: 0 -65535 yacos
OtobpaxeHune: [lepBble pgBe uUupbl W”
oToGpaxartoTcs nooYepeaHo.
Mpuvep: L/ < 575 (535 yacos)

iy -

o3 <=

575 (65535 vacos)
MocnegHue 3 umdpbl oToGpaxkatTcs BMecTe C
(hour — yacos)

Mpu npeBbiweHun 3HaveHuss 65535 cueTumk cbpacbiBaetcss B “0” u
Ha4MHaeT cYUTaTh 3aHOBO.

nocnegHve 3 uudpbl

[
CMMBOJ1IOM 7

HanpspkeHue 3BeHa
MOCTOSIHHOTO TOKa

HanpsihkeHue 3BeHa noctosiHHOro Toka MY.
Eg. nam: B (BonbT)

Makc. Temnepatypa BHyTpu
ny

MakcumansHas TemnepaTtypa BHyTpu 14 B TeyeHue yaca
Ep. uam: °C (Temn. Hxe 20°C otoBpaxaeTcs kak 20°C)

Makc. Temnepartypa
paguartopa

Makcmmangaﬂ Temnepatypa paanaTopa B TeueHue Yaca
Ep. uam: “C (Temn. Huxe 20°C oTobpaxaetcs kak 20°C)

Makc. gencreytoLlee
3HayeHue Toka

MakcumanbHbIi gencTeytowmii Tok (RMS) B TeueHne yaca
Ep. uam: A (amnep)

[
AL/t

EmkocTb koHOeHcaTopa
3BeHa NOCTOSHHOIo ToKa

Tekyllas eMKOCTb KOHAEHcaTopa 3BeHa MOCTOSIHHOrO Toka B % OT
Ha4yanbHOW eMKOCTWU MNpu OTrpy3ke ¢ 3aBopa. [ogpobHee cm. Mnaey 7
“TexHn4yeckoe obCcnyxmBaHue 1 npoBepka”.

En. nam: %

[/
L

OO6Lee Bpemsi HapaboTKM
3NEKTPONUTUYECKNX
KOHOEHCATOPOB NevaTHbIX
nnat

3HaveHne cyeTyMka obLLero BpeMeHn HapabOoTKM 3NEKTPONNTUYECKNX

KOHOEHCATOPOB MeyvyaTHbIX MnaT, KOTOpPOoe pacCcYUTbIBAETCA C y4eTOM

KO3 puLmMeHTa TeMnepaTypHOro pexvma.

OuanasoH: 0 — 99 990 vacos

[nana3oH oTobpaxeHust: L no 5554 (c BkntoyeHHbIM CO-
nHamkaTopom x10 )

dakTuyeckoe 3HayeHne BpeMeHW HapaboTku (4acoB)= 3HayeHue Ha

aucnnee x 10

Ecnn 3HaveHue cuetumka npesblwaer 99990,

Q—‘DD ]
OCTaHaBIIMBaAETCA Ha 3HAYeHUWN —i_1_71_7 .

CHeTYMK pucnneqa

11
A_ L1

OO6uee Bpemsi HapaboTKM
BEHTUNSITOPOB

O6uee Bpems paboTbl BeHTUNATOPOB. [Ipu BKMAOYEHUM YHKLUN
aBTOMAaTUYECKOro BbIKMOYeHNs BeHTunsaTopoB (H06=1) cyeTumk He
CYUTaET BPeMs OCTaHOBKW BEHTUNATOPOB.
Crocob oToBpaKeHs Takow e, Kak y 7_ [

o

AL

Yucno 3anyckos

3HadeHune cyeTymKa 3anyckoB 1-ro gsuraTtens (T.e. KONMYECTBO KOMaHL,
3anycka).

OnanasoH: 0 — 65 530 pa3

[manason otoBpaxenus: L/ - 5575

Ecnn cuyetuuk npesblwaet 10000, roput CO-uHamkatop x10, a Ha
ancnnee otobpaxaetcs 1/10 0T hakTUUECKOro 3Ha4YeHus.

Mpun npesbllweHnn 3HayveHns 65530 cuyeTumk cbpacbiBaetca B “0” u
Ha4yMHaeT cyMTaThb 3aHOBO.

MoTpebneHHas anekTpoaHeprus B KBT*u.
TN F T
[vana3oH otobpaxenus: Lilili i - 33370

i~ = | NoTpebneHHas MoTpebneHHas aHeprusa = OTobpaxaemoe 3HayeHue x 100 kBT*y
~/— /-1 anekTpoaHeprus [ns cbpoca HaKOMMEHHOro 3HAYEeHWs SMEeKTPO3IHEePrun ycTaHoBUTE
dyHkumio  E51 B “0.000”. Ecnmu noTtpebneHHass 3nekTpo3Heprus
npesbiwaeT 999 900 kBT1*4, cyeTumnk cbpacbiBaetcs B “0”
MoTpebneHHasn anekTpo3HepPrusa NpeacTaBreHHas B BUAE
“MoTpebneHHasn anekTpoaHeprus (kB1*4) x E51(c ananasoHom 0.000 —
9,999)".
En. uam: otcytcTByioT L
MoTpebneHHas [nanason otobpaxeHns: Lilili I - 555
- #177 | ONEeKTpo3Heprus B Ecnn gaHHble npeBbiwatoT 9999, 3HavyeHne ocTaHaBNMBaETCs Ha
—/— L/ | nonb3oBaTenbCcKux 3HaueHun 9999.
eAvHuuax B 3aBMCUMOCTU OT BENNYMHBI 3HAYEHMS AecATUYHas ToYKa

nepemeLLaeTca Mexay paspsaamu gucnnes Ans MakcuManbHOro
NCMosb30BaHMs paspeluatoLLeit cnocobHoOCTM gucnies.

[nsa cbpoca HaKoNMeHHOro 3Ha4YeHNs ANEKTPOIHEPTUN YCTAHOBUTE
dyHkumio E51 B “0.000”.
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Tabn. 3.15 lMyHkTbl MeHo “CepBucHas nHgopmauus” (MpogomkeHve)

MNokasa-
Hue
aucnnes

MapameTtp

OnucaHue

Kon-Bo owmnbok npu
ynpasnexHun no RS-485
(COM nopT 1)

OOwee KONMMYECTBO OLIMOOK, BO3HUKWMX MpU  yrnpaBleHun Mo
nHTepdericy RS-485 (COM nopT 1, pasbem nynbTta) C MOMEHTaA
BKITOYEHUS MUTaHUS.

[Mpun npeBblweHnn 3Ha4YeHnsa 9999 cyetynk copacoiBaercs B “07.

Owwmbka npun ynpasneHnu no
RS-485 (COM nopt 1)

Homep nocnegHen owmnbkn RS-485 (COM nopt 1) B AeCATUYHOM
dopmare.
MogpobHee 06 ownbkax cM. PykoBoacTeo nons3osatens RS-485"

-_
~
N

Kon-Bo owwmbok onuuu 1

O6wee konuyecTBO owMOOK npu paboTe oONUMOHANbHOW nnaThl,
MOAKIMIOYEHHOW K MopTy A.
[Mpun npeBblweHnn 3Ha4YeHns 9999 cyetynk cbpackiBaetcs B “07.

Bepcus M3Y (ROM) NY

Bepcus M3Y (ROM) N4 B 4-paspsigHom koae

._
Il

Bepcus M3Y (ROM) nynbTa

Bepcus M3Y (ROM) nynbTa B 4-paspsgHoM kofe

Kon-Bo owmnbok npu
ynpasnexHun no RS-485
(COM noprT 2)

OOwee KONMYECTBO OLUIMOOK, BO3HUKWMX MpU  yrnpaBneHun Mo
nHTepdgercy RS-485 (COM nopt 2, knemmbl nnatbl ynpasneHus) c
MOMEHTA BKITHOYEHUS MUTaHUS.

[Mpu npeBblweHnn 3HaveHuns 9999 cyetymk cbpacbkiBaetcs B “0”.

Owwnbka npy ynpaeneHun no
RS-485 (COM nopt 2)

Homep nocnepHen owubkn RS-485 (COM nopT 2) B AecATUYHOM
dopmare.
MogpobHee 06 owmnbkax cMm. PykoBoacTBo nonb3oBartens RS-485"

Bepcus M3Y (ROM) onuun 1

Bepcusa M3Y onuuoHanbHOW nnatbl, MNOAKMHOYEHHOW K nopTy A B 4-
paspsigHoM koge. Ecnv onunoHanbHasi nnata OTCYTCTBYET WU He
umeer M3Y, Ha gucnnee otobpaxaercs “----*

Bepcusa M3Y (ROM) onuum 2

Bepcus M3Y onuuoHanbHOW nnaTbl, NOAKMOYEHHON K nMopTy B B 4-
paspsigHoM koge. Ecnu onumoHanbHasi nnaTta OTCYTCTBYET UMM He
umeer MN3Y, Ha gucnnee otobpaxaercs “----*

Bepcusa M3Y (ROM) onuum 3

Bepcus MN3Y onuuoHanbHOM nnathl, nogkntoyeHHon Kk nopty C B 4-
paspsgHoMm kode. Ecnu onuuoHanbHas nnaTta OTCYTCTBYET UMW He
nmeeTt M3Y, Ha gucnnee otobpaxaercs “----*

[ |
A/

O6Lee BpeMs paboTbl 1-ro
Asuratens

O6uwee Bpemsi paboTbl 1-ro geuratens.
OwnanasoH: 0 — 99 990 yacos

[wnana3oH oTobpaxeHus: L/ no 545 (c BkntoveHHbIM Cl1-
nHamkaTopom x10 )
dakTnyeckoe Bpemsi paboTbl ABuratens (4ac)= 3HayeHue Ha gucnnee
x 10

Ecnu 3HayeHune cyeTumka npesbiwaeT 99990, cyeTumk cOpacbiBaeTcs B

“0” 1 HaYMHaET cYMTaTb 3aHOBO.

— Tt

TemnepaTtypa BHyTpu M4

TekyLee 3HavyeHne TemnepaTypbl BHYTpU MY.

—— £ 7 | (Tekyluee 3HaueHME) Ea. nam: °C
— -~ | Temnepatypa paguatopa TekylLiee 3HaYeHne TemnepaTypbl pagmaTopa
—/— L — | (Tekywiee 3HayeHue) Ea. nam: °C

[E—
Y

Cpok cnyx0bl koHOAEHCaTopa
3BEHa MOCTOSIHHOIO TOKa
(oTpaboTaHHOE Bpems B
Yyacax)

OkBMBanNeHTHoe BpeMsi 0TpaboTaHHOro cpoka Cryx0bl kKoHaeHcaTopa
3BEHa NMOCTOSIHHOIO TOKa.

Mpu oTkNtoYeHUM cunoBoro nuTaHus, MY aBTomaTuyeckn namepsiet
BpPeMs pa3psiia KOHAeHcaTopa B 3BeHe MOCTOSIHHOMO Toka U
KOpPEKTUPYeT 3Ha4YeHre oTpaboTaHHOro cpoka Cryx6bl.

Criocob oToBpakeHUst Takoi xe, Kak y 7_JLi5

Cpok cnyx0bl koHOEHCaTopa
3BEHa NMOCTOSIHHOIO TOKa
(ocTaBLUeecst BpeMs B
yacax)

OcraBleecsi BpeMsi paboTbl KOHAEeHCaTOpa 3BeHa NMOCTOSIHHOTO TOKa,
KOTOpOE BbIYMCIAETCA Kak pa3Huua oTpaboTaHHOro BpeMeHM 13
norHoro cpoka cnyx6ebl (10 neT). o

Cnocob 0ToBpaXeHUs Takom xe, kak y 7_ L5

Obwee Bpemsi paboTbl 2-r0
asurartens

OOwee Bpemsi paboTbl 2-ro gBuratens.
o — -
Cnoco6 0ToBpaxeHUs! TaKoM e, KaK Y - £

Xy

O6wee Bpems paboTbl 3-ro
asuraTens

OO6wee Bpemsi paboTbl 3-ro gBuratens.
o — 7
Crocob oTOBPakeHWs TaKoM Xe, KaK y T -

oy
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Tabn. 3.15 MNyHkTl MeHo “CepBucHasi uHgopmaums” (MpogomkeHve)

[Nokasa-
Hue
aucnnes

MapameTp

OnucaHue

[—

! "/

O6uee Bpemsi paboTbl 4-ro
asurartens

O6uee Bpemsi paboTbl 4-ro gBuUraTens.
Cnoco6 oTOBpaxeHus Takoii e, kaky 5.7

OcrTaBLueecs BpeMs Ao
cnepytoLlero o6enyxuBaHms
1-ro pBuratens

OcTaBlueecsas BpemMs [0 crneaylowero o6CnyxuBaHus, KOTOpoe
paccuuTbiBaeTcA BbluMTaHMeM obwero BpemeHu paboTtel  1-ro
Asuratens U3 uHTepsana obcnyXmBaHuUsi, yCTAaHOBINEHHOTO B (DYHKLIMK
H78 (ata dpyHKUMSA ncnonb3yeTcst Tonbko Ana 1-ro asurartens).
[nanason otoBpaxenns: L/ no 5= (c BKIIOYEHHBIM C[0-

uHgmkaTopom x10 )
OcrTaBLueecs Bpems 4o obcnyxunBaHus (Yac)= 3HadeHne Ha gucnnee x
10

Yucno 3anyckoB 2

3HadeHue cyeTymKa 3anyckoB 2-ro asuraTens (T.e. KONMYeCcTBO KOMaHA,
3anycka).

o S
Cnocob oTobpaXKeHUsa Takowm Xe, Kak y 5 0

Yucno 3anyckoB 3

3HadeHune cyeTymKa 3anyckoB 3-ro gsuraTtens (T.e. KONMYECTBO KOMaHL,
3anycka).

o S /i )
Cnocob oToOpaXeHUs Takow Xe, Kak y 5 04

Yucno sanyckos 4

3HaueHMe cHeTuMKa 3anyckoB 4-ro Apuratens (T.e. KONMMYECTBO KOMaHA
3anycka).

- S /i )
Crocob 0ToBpaKeHs TaKow ke, Kak y J_ L17

— "/
_/ /1

OcraBLueecst KONMYeCcTBO
3anyckoB /10 CreaytoLLero
obcnyxnsaHns 1-ro
aBuratens

OcrTaBlueecs KONMYECTBO 3arnyckoB [0 CrneayloLlero obcnyxvsaHus,
KOTOpOe  paccyMTbiBAeTCA  BblYMTAHMEM 4ucha  3anyckos  1-ro
asuratens M3 3af4aHHOro Konmyectsa MyckoB [0 06CnyxuBaHus,
YCTaHOBMEHHOIO B PyHKUMU H79 (aTa (PyHKUUS MCNOMb3YeTCs TOMNbKO
ans 1-ro geuratens).

[nanasoH otoBpaxenus: L/ go 5555 (c BKIIOYEHHBIM C[0-
uHamkaTopom x10 )

o )
Cnoco6 oToBpaxeHus Takoil xe, kak y T Lid

MpuunHa nerkon asapun

an/l‘-IMHa nocneaHemn nerkon aBapumn B Buae Koga aBsapuun.

(nocneaHss) Mogpo6Hee cm. Masy 6, Pasgen 6.1 “3awmnTHble pyHKUMN®
— =7 | NpninHa nerkon asapuu MpuymHa npegnocneaHen nerkon asapym B BUAe koga asapum.
—/— —/ 1 | (npeanocneaHss) Mogpo6Hee cM. MMasy 6, Pasgen 6.1 “SawmtHble dyHKumMn”

MpyynHa nerxkon aBapum
(2-51 nocnegHas)

MpuunHa 2-1 nocneagHen nerkon aBapum B BUAE KOLa aBapun.
MogpobHee cMm. naBy 6, Pazgen 6.1 “3awntHble yHKLMKN”

MprumnHa nerkon aBapum
(3-9 nocnegHss)

MprumnHa 3-11 nocneaHen nerkon aBapum B BUAE KOLa aBapun.
MogpobHee cMm. naBy 6, Paszgen 6.1 “3awntHble yHKLMKN”

MpwvymHa owmbkn onumm 1

MprynHa owmnbKy onuMoHanbLHOW NnaThl NOAKMIOYEHHOM K NopTy A

Kon-eo owmnbok onuun 2

O6wee «konunyectBo ownbok npu paboTe onuMoHanbHOM nnaThl,
MOAKMIOYEHHOW K nopTy B.
Mpu npeBbieHn 3Ha4eHust 9999 cyeTumk cbpackiBaetcs B “0”.

MpuymHa ownbkmn onumm 2

MpuymHa owmnbKN onNLMOHanbLHOM NNaThbl NOAKMOYEHHON K NopTy B

Kon-Bo owwmbok onuun 3

Obwee «konuyecTBo owubok npu paboTe oONUMOHaNbHOW nnaThbl,
nopakntoveHHon K nopty C.
Mpu npeBblweHnn 3Ha4YeHns 9999 cyetunk copackiBaeTtcs B “07.

MpuunHa owmbkm onuum 3

MpuynHa owmMBKM oNUMOHaNbLHOM NnaThl NOAKNIOYEHHON K nopTy C
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3.4.7 YreHue uHcopmauum o6 aBapusix — MeHro #6 “UHcbopmauumsa 06 aBapusax”(“Alarm

Information”) --

B MeHo#6 “UHdopmauusa o6 aBapusax” nokasaHbl NpUYMHbLI NocregHUX 4-x aBapuin B BUAE KOOOB aBapuii.
Bonee TOro, goctynHa nogpobHasa nHdopmaumst o coctosiHum MY B MOMEHT nosiBreHusa aBsapuin. Ha puc.
3.5 nokasaHo, kak nepemellatbca B MeHo#6 “UHcdopmauusa o6 aBapusax”, a B Tabn. 3.16 npencrasneH
nepeyeHb coxpaHeHHbIX napameTpoB MY B MOMeHTbI aBapui.

i Fhi A (]
! Pem N |
1\ _nporpammupoBaHis) i

e -~
: ~— —— k
] 1
- g oo : CnWcoK KogoB asapuid WHihopmauuna o paGote B MOMEHT
' | ey | ! BO3IHWKHOBEHWA aBapun
I ey i
i ' l I o e —

) Y | R ~ Finy
j A S o)/ | (@ | [ napamerp #
! ER L L | ,‘ G | » 4 Mepekniouetue ¢ BXOANAR YacTora
codbe — A 111 WHTepBanom 1cex |
——— — y
' . 1 (PRG) . (PG 600 = = 5000
S il D e ! &/ =/ L | L |
A~ Ay
O [1@
Mapamerp # BrixofHOR TOK

Mepexnioyenne ©

6 M L WHTEpBANOM 1cek o= _"_"

-bf ! ]"' g

~ ~ - -
\{\/' l T <\"‘.w'

Napamerp # . Bk

P P MNepexnwoyenrne c ,El,.nn FOA QLD

mHTEpBanoMm 1cex i
e B | m
621 =« > u

Cm. Bhille

Puc. 3.5 NepemelueHne B MeHio#6 “UHdbopmanmsa o6 aBapusx”

OCcHOBHbIe _onepauuu c KnaBuaTtypon

[na npocmoTpa nHgopmauum o6 aBapusix, cHadana HeobXxoaAMMO YyCTaHOBUTL (PYHKLMOHaNbHbIN kog E52
B 3HayeHue “2” (Pexum nonHoro MeHio).
(1) NopaiTe HanpsykeHne Ha M4, nocne Yero oH aBToMaTUyecku BoWaeT B pabounin pexum. Haxmure

PRG! o
KrnaBuLy @@ ANs nepexofa B peXum NporpaMMupoBaHnus. MosiBUTCS MeHto BbiGopa yHKLMIMA.

VMcnonb3yinTe knasuwmn @/® ans seibopa nyHkTa “UHdopmaums 06 asapuax”( H./%).
Ul —_—
HaxmunTe knasuwy &% ans nepexoda K CINCKY KOAOB aBapuii (Hanpumep iii 7).
B cnucke kogoB aBapuin MHOpMaLuua 0 NocregHux 4-x aBapusix coxpaHeHa Kak UCTopus aBapui.

Mpn Kaxxgom HaxaTum KnaswLL @/® oTobpaxatoTcsa Kogbl NocrnegHux 4-x aBapuii, HaudnHasi C
_ ot

o o _.n"
caMmoii nocneaHeii B nopsiake 4. c., Jn*
LA
HaxmuTe knasuwy @ npy oTOBpaXeHNN HY>XHOW aBapun N3 Cnmcka. o
Ha avcnnee nosiBsiTcst YepeayoWwmecs ¢ 1-cekyHAHbIM MHTEPBANoM HoMmep napametpa (Hanp. & Li7)
U COOTBETCTBYIOWAA MH(OPMaLMsS O COCTOSIHUM paboTbl B MOMEHT aBapuu (Hanp. BbIXOAHast
yacrtoTa).

" 5
Haxmute knaeuiy &) [nsi Bo3BpaTa K CNMCKy KogoB aBapuii. HaxmuTe cHoBa KJ'IaBVILIJy@s” ans
BO3BpaTa B MEHIO.
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Tabn. 3.16 MNyHkTel MeHo “UHpopmauns 06 aBapusax”

[Mokasa-
Hve MapameTp OnwucaHue
avcnnes
A L] | BoixogHas vacTota BbIxoHas 4acToTa 10 KOMMEHCALINN CKOTbXEHUS
/5 // /| Beixogroi Tok BbIxofHOW TOK
/5 /= | BbixogHoe Hanpsixenne BbIXOHOe HanpsxeHne
/5 [/ | PacuetHbii MomeHT PacueTHoe 3HauYeHne MOMeHTa apuraTens
/= /' | 3anannas vactora YcTaHOBMNEHHas YacToTa 3ajaHnst
- Tekylliee HanpaBneHne BpaLleHns

— = HanpaBneHue BpalleHus
L P pa /-2 Bnepen, ~:Hasafg, - - - -- OCTaHOB

MHdopmauusa o coctosiHum paboTbl B 4-paspsgHom
LWecTHaaLaTepuyHom chopmare.

CM noapo6Hee. “m OToBpaxeHne cocTosHWA paBoThl (7-4/7) u
cocTosiHMA paboThl 2 (7-~7)" B Pasgene 3.4.4.

— i
7 i~ | CocTosiHne paboTbi

Ob6wwee Bpemsi nogkntodeHms MY k ceTeBOMY HaNPsKEHWMHO.
[OmnanasoH: 0 -65535 yacos
OtobpaxeHune: T[lepeble pgBe uudpbl KM nocnegHne 3 uMdpbl
oTobGpaxatloTcst NooYepeaHo.

L C}J‘q.f_l
- = Mpumep: Li < 7777 (535 Yacos)
I O6L|J,ee Bpemsa pa60TbI Ny il I

O3 <> 37717 (65535 yacos)

MocnegHue 3 undpbl oTobpaxatTcst BMECTe C CUMBOIIOM ~
(hour — yacos).
Mpu npeBbiweHnn 3HaveHuss 65535 cyeTumk cbpacbiBaetcst B “0” u
Ha4MHaeT cYUTaTh 3aHOBO.

3HadeHune cyeTymKa 3anyckoB 1-ro gsuraTtens (T.e. KONMYECTBO KOMaHL,
3anycka).

OnanasoH: 0 — 65 530 pa3

[manason otoBpaxenus: L/ - 5575

Ecnn cuyetuuk npesblwaeTr 10000, roput CO-uHamkatop x10, a Ha
auncnnee otobpaxaetcs 1/10 oT pakTMYECKOro 3HavyeHus.

Mpy npeBbiweHnn 3HaveHust 65530 cuyeTymk cbpackiBaeTcs B “0” u
HaYMHaET cYMTaTb 3aHOBO.

[~ T
=1y | Yvcno sanyckos

— 7 | HanpsxeHue 3geHa Hanpsi»keHue 3BeHa noctosiHHOro Toka MNY.
L/— L/ | nocrosHHOrO TOKa Ea. usm: B (BonbT)

— Temnepatypa BHyTpu N4
7 s | Temnepatypa BHyTpu M4 En. nam: °C

= I Temnepatypa paguartopa
7_ 1/ | Temnepatypa pagnatopa Eq. vsm: oG

COCTOSAIHUSA CUTHanoB Krnemm
BXO/0B/BbIX0]0B

=" | (vHouKauums BkNYeHUem/
BbIKITIOYEHNEM CEerMEHTOB

ncmcnneﬂ) CocTosiHMe curHanos knemm Bxofos/Beixodos. NogpobHee cM. m
OCTOSIHMS CUrHANOB KNEMM
BXO[I0B MHOuKaumsa coCTOAHUA CUTHaANoOB Ha KnemMmax
A “
D— 17| (wecTHAaALATUPHYHBIN ongo/B/Bblxog”oa B Pasgene 3.4.5 “lposepka cocTosHUA
dopmar) BXOJ0B/BbIXOO0B
CoCTOSAHMSA CUrHanoB Krnemm
1~ i BbIXO40B
Li— 1/ | (wecTHaguaTUPUYHBIV
¢opmar)
— u— | KonnyectBo ogHOTUMHBIX
Vo I A KonnyecTBo NOBTOPSIOLLMXCSt OQHOTUMHBIX OLUMGOK
—— ownbok
— 1~ | MNepekpbiBatowwascs Kon ogHoBpemeHHO Bo3HuMKatoLwen aBapum (1)
LI— /LI | aBapus 1 (Mpu oTCyTCTBUM AUCNNEN NoKa3sblBaeT “----*)
— s | MepekpbiBatowascs Kon ogHOBpeMeHHO BO3HMKatoLen aBapum (2)
L/ 11| apapua 2 (Mpw oTCYTCTBUM AMCNNEN NoKkasbiBaeT “----)
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Tabn. 3.16 MyHkTbl MeHo “UHbopmaLa 06 aBapusix (MpogormkeHue)

Mokasa-
Hue MapameTtp Onucaxune
avcnnes

CocTosiHne curHanos
BXO/10B/BbIXO/I0B B PEXUME
[~ 4= | ynpaBreHus no cetu

L/— | (vnovkaums BrodeHnem/
BLIKMIOYEHUEM CErMEHTOB

ucnnes
gOCTogHLe CUrHaroB COCTOsIHWe CUrHANOB BXOJ0B/BLIXOAOB B PEXMME yNpaBreHus No ceTu.
_ _ | BxoOoB B pexnme MogopobHee cm. m__ HOavMKauusa coCTOSiHUS _CUrHanoB
5~ /4 | ynpasnenus no cetu (8 BXOA0B/BbIXOA0B B peXuMe ynpasneHus No ceTu B Pasgene
~ 7 7| wectHaguaTUpnuHOM 3.4.5 “IpoBepKka COCTOSHNSA BXO[0B/BbIXO10B”
dopmare)

CocTosiHMe curHanos
_ _ | Bbixop#OB B pexvme
5~/ | ynpaBnenus no cetu (B
LecTHaALaTePMYHOM
dopmare)

[~ 7 + | OononHutenbHbIN KOG

OMOTNHUTENBHBIV KO ONOKK ANA aBapum
S 7| owmbku a 1) A p

WHdopmaums o cocTosiHum paboTel 2 B 4-pa3psgHOM

- = LecTHaauaTMpuyHom dopmare.

5~ | CoctosHue paGoTsi 2 Auatvpu ¢op - -
Cwm nogpobHee. “m OTOBpaxeHne COCTosAHMSA paboTbl (- L

7

cocTosHua paboThl 2 (- ~'7)” B Pasgene 3.4.4.

=
!

) u

i~ T | NamepeHHoe 3HauyeHune

MN3mepeHHOe 3HayeHne CKopocTH
/L /| ckopocTu

Ecnu ogHa 1 Ta xe owmbka BO3HMKAET HECKOMNBKO pa3, TO COXpaHsAeTcs uHdopmaLms o
camMo/ nepBOM W camMon nocnegHen ownbke un3 3TOW cepuu, WHopMauma o
NPOMEXYTOUHBIX OLIMBKax He coxpaHsieTcs. KonmyecTBo OgHOTUMHBLIX OWMBoK (5- /7))
COXpaHsieTcs B MHpopMaLmm 0 NepBon oLwmnodke.

(piieyanue

3.4.8 KonupoBaHue napameTpoB -- MeHto #7 “KonupoBaHue napametpoB”(“Data Copying”) --

MeHto#7 “KonvpoBaHne napameTpoB” UCNONb3yeTcs AN YTeHus PyHKUMOHanbHbIX KogoB m3 MY ang
COXpaHeHUs1 B NamATK NynbTa onepaTtopa Unu 3anucu u3 namaTn nynbTa B namatb MY, 310 MeHo Takke
MOXeT MCMNonb30BaTbCA Afs CPaBHEHMS MapamMeTpoB, COXPaHEHHbIX B NaMsaTU MynbTa onepaTopa C
Tekywmmu napameTtpamu MN4Y. NynbT onepatopa BbINOMHAET POSib BHELLIHErO HOCUTENS MHCpOpMaLUK.
Kpome atoro, ncnonb3oBaHne MeHio#7 nosBonseT coxpaHuTb WHopmauumio o pabote MY B namaTb
nyneTa, oTcoeanHuTs ero oT MY M nogknmouMTb K MNEepcoHanbHOMY KOMMbIOTEPY B odwuce c
ycTaHoBrneHHown nporpammoin FRENIC Loader gnsa yteHus nidopmaumm o padote MY.

[na coxpaHeHus uHdopmaumm o pabote MY B namsTe NynbTa MCNoNb3ynTe NyHKT “UTeHue napameTpos”
(mEH5) v “Ytenne vHdopmaumm o pa6ote MY’ (£/~F). MoopoBHee O MOAKMIOYEHWM NynbTa K
KOMMbIOTEPY N YTEHUIO C HEero uHdopmaumu, cM. “UHeTpykumio no akcnnyataumm MO FRENIC Loader”.
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Ha puc. 3.6 nokasaHo, kak nepemeliateca B MeHo#7 “KonupoBaHue napameTtpos”. MynbT onepartopa
MOXET XpaHUTb NapaMeTpbl TOMbKO AN O4HOro npeobpasoBaTens YacToThl.

| o
' \porpamMupoBanng |
.| OFnc |
' L ' Cnucok thyHKUWIA KONUMpOBaHUSA CocTosHue npouecca KONMPOBaHKA
' | kg
S HIY) |
: 1 f—
I IQ_AB,I - -
' (e lg= "] o P e ) ]
| Lt b le — i‘Lh.D o LHIJ“ KoHew, YTeHus ’I EHD |
' @D —| Err [t ) =
Cf" " Tw | Gy =
D) &
= B (Fun
o) . KoHey zanncwu
| ey w d
CoPy | o TPy =
t‘ “Ere |e - L
@ ST [Owmeka zanucu HecoemecTUmbii &=
37, KO,
= unu  (Eagy a
.
I A~ " e
YD e “cre ke
- & .
o
[ . . J JC = [y
_UE' ' UU W Koneucpaaueuun End
A
«— Err le——— =
b HeT COXpaHeH- =y
HBIXAAHHBIX, 1N
Owwubka cpaBHeHus
(A0 Ay
Q0 v
Pl B US DyHKL. Kog
., 3 C HECOBNAAAIOLWMMK
G
@ aHavYeHuAMK
TR, [w W
‘ CHEC | |, CHEC » End
A L& | KoHeu 4TeHus
I - - Frd)
o 1Ay € = ‘ Err F— = &=
@ ;l (V) ‘ @ W lw =) -y
" " ‘Muratne

Puc. 3.6 MNepemeleHne B MeHto#7 “KonupoBaHue napameTpos”

OcHOBHbIe onepauuu ¢ KnaBuaTtypomn

(1) Mopavite HanpsikeHne Ha MY, nocne 4Yero oH aBTOMaTUYECKM BOWAET B paboumin pexum. Haxmute

KrnaBuLLy ONS nepexofa B pexuM nporpamMmMmmpoBaHust. MosBUTcsS MeHIo BbiGopa (yHKLNIA.

- “ wy 71

(2) WUcnoneaynte knasuwn @/® Ans selbopa nyHkTa “KonvposaHve napameTpoBs”( TiLF if)
. g

(3) HaxmwuTte knaBuwy Ana nepexoda K CNMcKy PyHKLMI KONMpoBaHUSA (Hanpumep /it ).

(4) WcnonbayinTe KnasuLwn ®/® Ansi Bbibopa HeobxoaMMon OyHKLMK, 3aTEM HaXMUTE KnaBuLly @
g )
ONS ee BbINONHEeHUs (Hanp. /~ L/ 7 Ha4YHeT MuraTb).
(5) Ecnun BbibpaHHast pyHKLMA 3akoHYMNa AENCTBUE, NOABMTCA cooneHme S Ha)KMMTe Knasumwy

Aana Bo3Bpata K CnuUcKy d)yHKLI,VIVI KOonnpoBaHu4. Haxmute cHoBa KJ'IaBMLIJy Aana so3Bpata B
MEHIO.
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B Tabn. 3.17 Huxe npuBegeHo

nogpobHoe onucaHne yHKUNUIA KOMMPOBaHMSI.

Tabn. 3.17 CnmMcok YHKLMI KONMPOBAHUS

[Nokasa-
Hue
aucnnes

DyHKUNSA

OnucaHue

YreHune
napameTpoB

YTeHre yHKLMOHamNbHbIX kKoAoB 13 naMsatu MY n coxpaHeHne B namsaTu nynbTa
oneparopa.

Takke uuTaetca Tekywas uHpopmauuss o pabore MY  (coctosiHue
BXOZOB/BbIXOA0B, MapamMeTpbl COCTOsIHUS paboTbl, cepBuUCHas WHdOpMaLms,
NCTOpUA aBapuii), KoTopas MOXeT ObITb cuntaHa B nporpamme FRENIC Loader.
Mpn HaxaTuu knaeBuUWK @ BO BpEMS Onepauuu YTeHus (f':i_r":b; Muraet)
onepauus npekpaTuTcsa u nosiBuTcs coobuieHne o6 owmnbke Err (muratowsee).
Mpu 3TOM NamsiTh NynbTa onepaTopa OyAeT NOMHOCTbI0 OYMLLEHa.

3anucb
napameTpoB

3anucb napamMeTpoB, COXPaHEeHHbIX B NaMATU NynbTa onepartopa B NamMATb 4.

@ s

Mpn HaxaTun knaeBuwmK ‘F=V Bo Bpems onepaumu 3anucu (L L£H- ZF MUraeT)
onepauus npekpaTuTcs u NosiBUTcst cooduleHne 06 owmnbke Err (muratoee).
Mpn atom copepxaHue namatn MY (T.e. dyHKUMOHArNbHbIE KOAbI) YaCTUYHO
OBGHOBMTCS, @ YaCTUYHO HeT. B 3TOM cnyvae HM B KOEM crnyvae He 3anyckanTte
MY. Heobxoaumo cbpocuTb NapameTpbl B 3aBOACKME HACTPOMKM U NOBTOPUTL
onepaumio 3anmcu.

Ecnn ata dyHKumMm He paboTaeT, cm.
napameTpoB” Ha c. 3-27.

‘e Ecnu He paboTaeT konupoBaHue

/-
I/

CpaBHeHne
napameTpoB

CpaBHeHue (conocTaBneHue) napameTpoB, COXPaHEHHbIX B MNaMATW nynbTa

oneparopa c napaMmeTpamu B namsit M4.

Mpn oBHapyxeHun Noboro HeCOOTBETCTBUSA NapaMeTpPoB, ornepaums CpaBHEHMUS

npekpaTtuTcs W Ha Aucnnee nosBUMTCS MUratowmi  yHKLUMOHAmMNbHbIN Koz,

3Ha4eHus kotoporo B namAt MY n nynbta pasnuyHel. Mpyu HaxaTum Knasuim
5

v CpaBHeHMe NPOAOIIKNTCA no
HecornacoBaHHOIo (byH!(LI,VIOHaJ'IbHOFO Kopaa.

nosAsneHna cneaytoulero

RS L/
Mpn HaxaTumn KNaBuLWK @3 BO BpeMsi oriepauuun cpaBHeHus (L#~/~ ImMuraer)

[ A
orepauus NpekpaTuTcs 1 nosBuTCs cooblueHne o6 ownbke =/~ (MuratoLiee).

CooblueHre =/~ Takke MWUraeT Mpu OTCYTCTBUM AaHHbIX B NamMsiT MynbTa
oneparopa.

YcTaHoBKa 3aWmThl
[aHHbIX

YcTaHoBKa 3aWnThl AaHHbIX, COXPaHEHHbIX B NaMATK NynbTa onepaTopa.
B 3TOM cocTosHUM Henb3s 4nTaTth AaHHble M3 namatyu Y, HO MOXHO
3anucbiBaTh AaHHble B MY 1 NponssoanTL cpaBHEHWE NapaMeTpos.

U —_
Mpwv HaXxXaTUKM KNaBuLLIN @ MY BLIBOAMT COOBLLEHUE OLIMBKN =i~

T
L

YreHune
WHcopmaumm o
pa6ote N4

UrteHne Tekywlen uHdopmaumm o pabote MY (cocTosiHe BXOA4OB/BbLIXOAOB,
Tekylne napameTpbl paboTbl, cepBUCHasi WMHGOPMAaLUs, UCTOpPUS aBapuii),
KoTopasi MoXeT 6bITb cuutaHa B nporpamme FRENIC Loader nckntoyas yteHue
napameTpoB (PYHKLMOHAmMbHbIX KOJOB.

Wcnonbaynte 9Ty YHKUMIO, €CnuM  3Ha4vyeHUs (YHKUMOHArbHbIX  KOOOB,
COXpaHEeHHbIX B MamsATU MyrnbTa onepaTtopa He AOMKHbl ObiTe NepesanucaHbl U
HeobX0AMMO COXpPaHWUTb NpeablayLimMe 3HaYEHUSI.

Fi I

Mpn HaxaTum knaeBuvwM ‘= BO Bpemsl onepauuu 3anucu (L /4 H_i Muraer)
[

onepauus npekpaTuTca n NosBMTcs cooblleHme ob owmnbke ~/~/~ (Murarowiee).

CoBet

Onsa BbIX04a 13 COCTOSAHUSA OoLNBKM npun murarowiem coobLeHnn

KnaBuLLy @

~_ .
TN L7 L HaXKMuTe
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nasa 3 PABOTA C I1YJIbTOM OITEPATOPA

m 3aLmTa gaHHbIX

Bbl MoxeTe 3awmTntb AaHHbIe, COXpaHEeHHble B NaMATU nyJlibTa onepartopa OT HeXelaTellbHbIX

. Yy T
M3MeHeHUn. YcTaHoBKa 3alunTbl gaHHbIX yganaeTt ('byHKLI,VHO YTeHuna 7 L7 if | 3aMeHAda ee Ha 7 LI
I'Ile 9TOM CTaHOBUTCA HEBO3MOXXHbIM YTEeHMe napamMmeTpoB U3 MY B namaTtb nynbTa.

,D,J'IFI BKITHOYEHUA U OTKINMKOYEeHUA 3allnTbl AaHHbIX, BbINONMHUTE cregyuine aencreus:

“ w (TN
(1) Beibepute dyHkumio “KonnposaHue napametpos” (.L/~ 1) B PEXUME NPOrpaMmMmMpoBaHus.
i
(2) YpepxuBarite knasuLly @ B TeyeHve Oornee 5 cek Ana NEpPEKNOYEHMST Mexay pexumamm
BKITHOYEHUSI UMW BbIKIIOYEHUS 3aLLUMTbI AaHHBbIX.

o OTKNIOYEHUE 3aLUTbl AaHHbIX o

————— YnepxwvBaiiTe knasuuy & ----->
6onee 5 cekyHa

wPy | Aror | -EAs

“ w I < @
Mpu BbIGOpe dyHKUMM “KonmnpoBaHue gaHHbIX” ( +i/~ ) yaepXuBante KnasuLly bonee 5 cek, noka

I}
!

[

dyHKUMS 1~

1~ it
i He usaMenHuTca Ha / L7 i,

e BkntoyeHue salmThl JaHHbIX o

(FN
----- Ynepxupaiite knasuwy &% >
6onee 5 cekyHp

Py | rEhd | Arar

“ w I < @
Mpu BbIGOpe yHKUMM “KonmnpoBaHue ganHbiX” ( #i/~ ) yoepXuBante Knasuly bonee 5 cek, noka

() -
/

it i
byHKUMA LT He UBMEHUTCS Ha /1~

Hanee cneayroT orpaHn4YeHnda mn ocobeHHOoCTH, Kacarowumecs KonnpoBaHUA OaHHbIX.

m Ecnun He paboTaeT KonnpoBaHue NnapaMeTPOB

MpoBepbTe, MUArAIOT NN COOBLYEHUS 57—/~ unm L /~1=7~
(1) Ecnu muraet £~ (olwmbka 3anuncu), BOIMOXHbI crieaytoLme npobnemsi:
e OrtcytcTBME faHHbIX B namaAty nynbTa. ([lapameTpbl HU pa3y He CYUTbIBANWUCb, UMM YTEHUE
napameTpoB ObINO NPUHYAMTENBHO OCTAHOBIEHO).
[aHHble B namMaTy NynbTa cogepXkaT OLwnbKn.
MapameTpbl B namMATK NynbTa npuHagnexart agpyrov mogenu MNYy.
MonbiTka BbINONHEHMS Onepaumm 3anicn Bo Bpemst paboTsl M4,
MonbiTka 3anucu napameTpoB B 14 ¢ ycTaHOBNEHHON 3awmnTon AaHHbIX (pyHKU. kog FO0=1).
MonbiTka 3anncyn napametpoB B MY npu oTkNoYeHHOW KoMaHae “PasbnokvpoBka knaeuatypbl”
(WE-KP).
o Onepauug yTeHus BblinonHaeTcs Ans MY ¢ yctaHoBNeHHON 3aMTon AaHHbIX.

LA
(2) Ecnn muraeT L/, BO3MOXHbI criegytoLme npobnemol:
e  OyHKUMOHANbHbIE KOAbl, COXPAaHEHHbIE B NaMATW MynbTa onepatopa u Y He coBMeCcTMMbI Apyr ¢
apyrom (/13-3a 6onee HoBow Bepcun MO nnn B cnydae cneumanbHOro cnosnHeHnsi. CBsKMTeCh C
BalIMM pernoHanbeHbIM npeactasuTenem Fuji Electric).
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nasa 3 PABGOTA C I1YJIbTOM OITEPATOPA

3.5 ABapUMHbIA pexum

Mpy BO3SHNKHOBEHUN aBaAPUAHOIO COCTOSIHUA cpabaTtbiBaeT 3awuTHast OYHKUUS U Bbi3biBaeT OWNOKY, Npu
koTopown Y aBTOMaTMYeCckn BXOOUT B aBapuiHbIN pexum. B aTom pexume Ha gucnnee nosiBNSeTcs KoA
aBapun.

m COpoc aBapuu 1 nepeknoYeHue B pabounin pexmm

R
Mocne YCTPaHEHNA NpPpUYnHbI aBapnn U HaXMUTE KraBuLly @39 anda c6poca aBapum " Bo3BpalleHnd B

i
pabount pexum.  ABapua MoxeT ObiTb cbpolleHa knasuwen @9” TOMbKO €ecnv Ha Jucnnee
oTobpaxaeTcs ko aBapum.

m [IpocMoTp MCcTOpMK aBapum
Kpome Tekyulero koga aBapum MMeeTCs BO3MOXHOCTb BbIBECTU KoAbl 3-X nocrnegHux asapui. Ons

+ oo DO
VHOMKALUMM KOOOB NpeablayLivX aBapuii HaxXnuManTe Knasuium , MOKa Ha gucrinee otobpaxaeTcs
KOO TeKyLleln aBapuun.

m MpocmoTp nHchopmauum o padote MY B MOMEHT NosiBNieHNUs aBapvumn
Korma Ha pgucnnee otobpaxaeTcsa kog Tekywen aBapuv, Bbl MoXeTe npoBepuTb  pPasfUyHyio
MHpopMaLMo O COCTOsIHUM paboTbl MY B MOMEHT aBapum (BbIXOOHasi 4YacToTa, BbIXOOHOW TOK W.T.4.)

Ul
nyTeM HaxaTusi KrnaBuLIx @ Homep napameTpa u cOOTBeTCTBYylOLWAA MHGOpPMaUnUs BbIBOOATCS Ha
aucnnen nonepemeHHo.
[anee ans npocmoTpa Bcen MHopMaLmmn o COCTOSAHUM paboTbl B MOMEHT aBapun UCMNOSb3YATE KNaBuLLn

@/®. MHdpopmaumusa otobpaxkaeTcsa Tak xe, kak B MeHo#6 “UHdopmaunsa o6 aBapusix” B pexnve
nporpammupoBaxus. Cm. Tabn. 3.16 B Pasaene 3.4.7 “HteHne nHopmauumn o6 asapusx”.

(PRG o
HaxaTtue knaeumwwm @3 BO BpeEMS MpPOCMOTpa MHopMauum o6 aBapusix BO3BpaLlaeT Ha AWUCTENR Kof
aBapum.

Ecnn npuunHa aBapuu ycTpaHeHa, a Ha aucnnee oTobpaxaeTcss WHdopmauus o

I'Ipnmeanﬂe cocTosiHum paboTel MY B MOMEHT aBapum, To Ans cOpoca aBapum HaxmuTe [4Ba pasa

PRG)
KnasuLy @99 Ecnn Ha MY nogaHa komaHga 3anycka, To npu cbpoce aBapum
aBTOMaTUYECKM 3anycTUTCs ABuUraTens.

m [epeknioyeHne B peXxum NporpaMmMmmMpoBaHus
B aBapI/IIZHOM peXmme MOXHO NMEepeKIioYnNTbCA B PEXUM NporpaMmMmmnpoBaHnda O AHOBPEMEHHbBIM Ha)XaTuem

o) + @
KnasuLu EE ANA U3MEHeHNs PYHKLMOHAaNbHbIX KOAOB.
Ha puc. 3.7 nokasaHo, kak nepemMeLLaTbCa Mexay pasnmyHbIMU MEHHO.

” PaGounin > 77 Pexim

pERAM J \ !'IDDI'D&MM WPOBEHKA|
X - MoRenexwe asapuun br—w . A — o
N TN [ oy WHdpopmauma o paGote 8 MOMEHT
/ey BO3HWKHOBEHWA BAPHK
(Ena - L
7 [ | / . N
- S 1 s T MapameTp # MNepexniovexue c BrixoaHaA yactota
if = - — ]
Tekywmi ko asapui ) " WHTEpBanom 1 cek o Eran
- > (=) - WAN W]
Hanp. | OF 1 2 _ . :
Fni —~ | A —
Lo Wyl
Napamerp # Mepekniovene ¢ BrixoaHon Tox
- . wHTepeancm 1 cek
6.0 [« : » 234
T Napamerp #
[ )y /)
MaMepeHHan ckopocTh
Mepexmiovenue ¢ P P
- uHTepeanom 1 cek WO

-

w

=
o.C = ou

Kog 3-i nocnenvei asapumn

Cm. Beiwe
Hanp. 3.0R4

Cnucok kogos asapuit

Puc. 3.7 lNMepemeLlueHne no meHio B ABapnnHOM pexnve
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nasa 3 PABOTA C I1YJIbTOM OITEPATOPA

3.6 NoagkntoyeHue yepes USB

MynbT onepatopa TP-E1U umeet USB nopT (pasbeM mini B) Ha nuueBon naHenu. [na nogknioveHus
USB kabens oTkponTe 3armyLky USB nopTta kak nokasaHo Huxe.

3arnywka USB nopTa

Mopgkntoyerune MY k komnboTepy ¢ ucnonb3oBaHnem USB kabenst no3sonseT ynpaenatb M4 ¢ nomoLsto
MO FRENIC Loader, koTopoe Mo3BOMseT peaakTMpoBaTth, NPOBEPSATb U HAcTpamBaTb (OYHKUMOHAsbHbIE
kogbl MY B peanbHOM BpeMeHW, 3anyckaTe U ocTaHaenueaTk M4, a Takke oTobpaxaTb MHGOpMaUno o
pabote N4 n aBapusx.

CL Moapo6Hee o MO FRENIC Loader cm. “UHcTpykuuto no akcrnyatauum MO FRENIC Loader”

[ononHntensHo, Ucnonb3oBaHWe nynbTa ornepaTtopa Kak BHELHero Hocutensa uHdopmauun nossonseT
COXpaHUTb MHGopmauuto o padote MY B nynbT, oTcoeanHUTL ero ot MY 1 NOAKNIYNTL K NEPCOHANbHOMY
komnbloTepy B oduce ¢ yctaHosneHHbIM MO FRENIC Loader.

L MogopobHee O coxpaHeHUW MapamMeTpoB B MamATM NynbTa onepartopa, cMm. Pasgen 3.4.8
“KonuposaHne napameTtpos”
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Inaea 4 3AINYCK ABUIATE]IA

Mnasa 4 3ANYCK OABUIATENA

4.1 TecToBbIN 3anNyCK ABUraTtens

411 TMpouenypa TecCToBOro 3anycka
BbINonHWTe TECTOBLIV 3anyck ABUraTensi B COOTBETCTBUM C BMOK-CXeMON, NPUBEOEHHON HUXeE.

B aToi rmaBe onucaHa npouegypa TeCTOBOro 3anycka 1-ro asuraTtensi, COOTBETCTBYHLLME (DYHKUMM
KOTOpPOro nomeyeHbl 3Be3goykon (*). Ona aBurateneit co 2-ro no 4-ii 3aMeHnTe 3TN (PyHKUMOHANbHbIE
KoAbl Ha KOAbl, COOTBETCTBYHOLLME KOHKpEeTHOMY ABuratento. (Cm. Maey 5, Tabn.5.8, ¢.5-79)

() MoapobHee o chyHKUMOHanNbHLIX kKogax Asuratenen 2 — 4, cMm. [nasy 5 “®yHkuMoHarnbHbIe koabl"

YeranosuTe MY, BLINONHUTE NOAKNKYEHWE
W HACTDOWTE NEPEKMHATENKN

[ MpeABaAPUTENEHO NpOBEPLTE no,qxnmweHwE] (Cm. Pazgen 4.1.2.)

(Cwm. Masy 2.)

[ MonawTte nUTaHKe I (Cm. Pasnen 4.1.3.)
|
MepeknioHeHne pesrnmos
rawensiii (HD)nerkwia (LD) (F80) (Ch. Fasnen 1.4}

Pexiam
yrpasneHua?
(F42=6)

Fd42"=6 (BexTopHoe ynpasneHwWe c JaT4nKoM CKOPOCTH)

(Cm. Paznen4.1.5) | F42°#6

r,—?:;;:-[e,qm? ~__ F42'=5 (Bexroproe ynpaenenue Gea narivka ckopocTy)

(F42=5)

(Cm. Pazpen 4.1.5.) | F427=01.2 (V/f ynpaenenue/BekTopHoe ynpasneHne GUHaMHUHECKMM MOMEHTOM)

[euratens oTnWuHLIA OT cTannapTHoro aswratens Fuji

Tun gewratena?

CranpapTHbii
aswratens Fuji
Onvunan nuHua/
Y10 nogrnioHeHo NOOKNIOYeH Opoccens
K Bbixoay?

KopoTkas AMHKuA

Bazosbie HACTPOAKK yHKUMA <1= | | Bazopkie HacTpoiky hyHkLMa <2> | I Baaosbie HACTPORKK hyHKLMA <3> | | BazoBbie HACTPOMKK (YHKUWA <4>
(Cm. Paapen 4.1.6.) |(CM Pazpen 4.1.7.) (Cm. Paznen 4.1.8.) (Cm. Paznen 4.1.9.)
| ApTOHacTponka | | AsToOHacTpoKa |
P | (cwm. Paznen 4.1.7) l(cM. Paanen 4.1.8.)

Banyctute MY anA nposepxr pabotsl
(nocTenexHo yeennyneaiTe ckopocTe
€ HW3KOW A0 BLICOKON)

I {Cm. Pazgen 4.1.10.)

HacTpoiTe (hyHKUMOHANLHLIE
KOMbl YNPABNEHWUA ABUrATENEM

Hactpotite npuknagHsie
YHKLMOHANEHBIE KOfbI

| (Cm. Pazoen 4.1.11.)

MposepsTE CONPKEHUE
C BHELUHUMM YCTPORCTBAMM

Koxeu
(Mpoponxesve akcnnyatauum)

Puc. 4.1 MNpouegypa TecToBOro 3anycka
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naea 4 3AMNYCK ABUIrATEJIA

4.1.2 [pepBapuTenbHas NpoBepkKa NOAKNIOYEeHUSA

I'Iepe/:l, nogaden nuTaHus npoBepbTe Cclneayoume NyHKTbl.

(1

[MpoBepbTe NPaBUIBLHOCTb NMOAKIHOYEHMS.

CHavana npoBepbTe MNPaBWUMIBHOCTb MOAKMIOYEHUA K BXodHbiM knemmam L1/R, L2/R, un L3/T n
BbIXxogHbIM knemmam U, V n W. 3atem npoBepbTe NPaBUIIbHOCTb MOAKMOYEHMST 3a3eMIeHUs] (%G).
Cwm. puc. 4.2.

AOCTOPOXHO

e Hwukorga He nogknioYamTe ceTeBoe HanpskeHue K BbIxogHblM knemmam (U, V. u W).
OTO rapaHTMpOBaHHO NMpPUBEAET K BbIxoay n3 cTpos MY npu nogaye nutaHus.

e VYbeautecb B TOM, 4YTO 3asemnswowme nposoda MY v aBuratens MNogkmoYeHbl K Kremmam
3a3eMneHus.

B npoTMBHOM criyyae BO3MOXHO MopaXeHue 3NeKTPMYEeCKUM TOKOM.

4.1

I'IpOBepre oTCcyTCTBME 3aMblKaHWN mMexay uendammn

YNpaBneHns 1 CAMOBLIMM  LENsiMM, a  TaKkke FipacBpasORATEAL HACTOTH
OTCYTCTBME 3aMbIKaHWii Ha 3eMrio.
MpoBepbTe CBOGOAHLIE KNEMMbI, NepeknoyaTen 1 ©G LR 28 13T U V W 86

BUHTBI.
Ybeautecb, 4TO gOBuUraternb OTCOEOWHEH  OT
MeXaHU4YeCKoro NpMeoaa.

Yb6eautecb, 4YTO BCe MNepeknyatenn u pene,
nogkrntoyeHHble K MY oTkntoyerbl. MNogava nutaHua
NPV BKIFOYEHHbIX NepekniovaTensax MoXeT NpuBecTu
K BHE3anHoMmy 3anycky ABUraTento. Cevesos Hanprxetme

YbeauTech, YTO BbINOMHEHbI Mepbl 6e30nacHoCTM Anis .
MCKITIOYEHMS BbIXOAa 06OPYAOBaHWS U3 NOA KoHTpons, T~ V1C- 4.2 TlofkmioueHne rmasHbix uenei
Hanpumep npefoTBpalleHne [ocTyna nwpgen K

obopyaoBaHuio.

(.

BUraTeNb

.3 lMopaya nuTaHMA u npoBepkKa

AOCTOPOXHO

o [lepen nogayen nuTaHns yéeamtecb B TOM, YTO YCTAHOBIEHA NepeaHss Kpbiwka M4,
He cHumanmTe KpbiWwKy, noka Ha MY nogaeTca HanpsxkeHue.

e He npousBoaunTe onepaumm ¢ N4 ¢ BnaxxHbIMK pykamu.

B npoTMBHOM criyyae BO3MOXHO NopaXXeHue 3f1eKTPUYEeCKUM TOKOM.

Mogante nutaHue Ha MY 1 NpoBepbTe criedyowme NyHKTb (MPpY yCrosuK, IR X0
YTO (PYHKUMOHAmMbHbIE KOAbI HE U3MEHSNNCH OT 3aBOACKMNX HACTPOEK).

(1)

(2)

[_Pro. mooE ]
kW

Y6eautech, YTo Ha Aucnnee muraet L./ (MHOMKauus 3apaHHOM
yactoTbl 0 I'y). (cm. puc. 4.3.) o
Ecnu Ha paucnnee oTobpaxaercs 4YMCno, OTnuuHoe oT  Lrilil/,

wnasmwamn OO ycTaHoBUTe 3Hauenue LiLil7.

MpoBepbTe, YTO BCTPOEHHbIV BEHTUNSATOP BpallaeTcs.
(MpeobpasoBatenn MoLHOCTBIO 1.5 KBT unu Hwxe He umelT
oxra)xaatoLero BeHTUNsTopa)

Puc. 4.3 lNoka3aHusa gucnnes npu
nogade nutaHusa Ha MYy




naea 4 3AMNYCK ABUrATEJIA

4.1.4 lNepekniovyeHne mexay TaxenbiMm pexumom (HD) n nerkum pexxumom (LD) paboThl

Cepus unBeptopoB FRENIC-MEGA nogxoguTt Anisi UCNONb30BaHWs B ABYX peXnMax pabdoTbl — TSXErbI
pexum (HD) onsa npumMeHeHWi ¢ TsKenowm Harpys3kom u nerkoro pexuma (LD) ans nerkux Harpysok.
PdyHkumna F80 nepekntovaeT MY FRENIC-MEGA mexay HD u LD pexxumamu.

3Hau. YpoBEHb HOMUHAMBLHOIO MeperpysoyHas Makcumarnb-
Pexum pabotbl [MpunoxeHus
F80 TOKa CMocoBHOCTb Hasa YyactoTta
HD (Tsokenbin Taoxenas MY cnocobeH pii60TaTb ¢ | 150% - 1 mu
0 pexum) (3aBoackas aBuraTenem Tom xe o 500 Ny
. Harpyska 200% -3¢
HacTpouKa) MOLLIHOCTU, YTo 1 MY
MY cnocobeH paboTtaTb C
1 | LD (Merkuit peswm) Terkas ABWTATENSM MOLWHOCTHIO 1 1209 - 1 mum 120 My
Harpyska Ha OfHY CTYyNeHb BhILLE,
yem mouiHocTb MY

B LD-pexume ypoBeHb ANMTENBHOIO HOMMWHANbLHOrO TOKa MHBEPTOpA YBENUYMBaEeTCsl, YTO MO3BOMSET
npeobpasoBaTtento paboTaTb C ABUraTeNieM MOLLHOCTBIO HA OAHY CTyMeHb Bbille MoliHocTu MY, ogHako
npu 3TOM neperpy3odHasi cnocobHocTb (B %) OTHOCUTENbHO 3TOr0 HOMWHAMbLHOIO TOKA YMEHbLUAETCS.
MoapobHee 06 ypoBHAX HOMUHANBHOIO Toka cM. [naBy 8 “TexHun4Yeckne xapakTepucTmkun”.

Mpn nepekntoyeHmn B LD-pexxmum nNosiBASIOTCA OrpaHMYeHust B HACTPOMKax HEKOTOPbIX (PYHKLMOHAMNbHbIX
KOJOB W BO BHYTPEHHEM anroputme pabotbl MY (cM. Huxe).

DyHKL,.

ko HassaHuve HD-pexum LD-pexum [Mpumeyanne
TopmoxeHne
NMOCTOAHHbBIM B LD-pexume 3HayeHus,
F21* TOKOM OwnanasoH: 0 — 100% Ouana3soH: 0 — 80% BbIXoAsdLMe 3a npeaensl
(ypoBeHb AvanasoHa,
TOPMOXEHWS) aBTOMaTU4eCcku
[OwanasoH: yCTaHaBMNMBaloTCs B
H AvanasoH: MakcumarnbHble gnsa LD-
F26 ecyuas 0.75 — 16 KTy (0.4 —55 KBT) 0.75 - 16 kl'y (0.4-18.5 kBT) A
yacTtoTta 0'75 10K (7;5 630 KBT) 0.75—-10 kl'y (22 — 55 kBT) pexnma 3Ha4eHus.
: H 0.75 — 6 Ky (75 — 630 kBT)
MepekntoyeHne pexmma
mexagy HD v LD
F44 Orpadinienue WcxogHoe 3HaveHune: 160% | WexogHoe 3HadveHue: 130% pexmami
TOKa (YPOBEHb) aBTOMaTU4eCKN U3MeHsieT
3Ha4veHns yHkumn F44
Ha UCXOAHbIE.
B LD-pexume, ecnu
YyactoTa npesbiwaeTt 120
. MakcnmanbHas | OuanasoH: 25 - 500 Ny, OwnanasoH: 25 — 500 Ny U, dakTuyeckas
FO3 o . - .
YyacTtoTa BepxHun npegen: 500 My BepxHun npegen: 120 My BbIXOAHasi 4YacToTa
orpaHuyuBaeTcs
3HayeHnem 120 'y,
TongM;aum OcHoBblBaeTcs Ha OcHoBbIBaeTcs Ha
HOMMWHaNbHOM TOKe Ans HOMUHarnbHoOM Toke ans LD-
BbIXOOHbIX HD
-pexvma pexvma
napamMeTpoB

MepeknioveHne B LD-pexunm He MeHsieT aBToOMaTUYeCKM HOMUHAaNbHYIO MoLHOCTb Asuratens (P02*) Ha
OfHY CTyneHb Bbille, MO3TOMY ycTaHoBUTEe B (yHkuum P02* dhakTuyeckytdo MOLHOCTb ABuUraTens, c
KoTopblM ByaeT paboTtaTs IMY.

4.1.5 BbIbOp 3apaHHOro pexnuma ynpasfieHUsA gBuratenem
Cepus FRENIC-MEGA noggepxvBaeT criefqyowme pexnmbl ynpaBneHust 4BUratenem.
3Hau. OcHoBHOE Ob6paTtHas YnpaeneHue OrpaHuyeHne
F42* PEEL) Y| U npaBneHve CBS3b CKOPOCTbI0 YacToThI
ynp P
0 U/f ynpaBneHne 6e3 komneHcawlmm YnpaeneHue )
CKOMNbXEHNSA YyacToToMn
1 BekTopHOE yrnpaBneHue urf Her YnpasneHue )
AVHaMUYEeCKUM MOMEHTOM ynpaeneHve YyacToToW ¢
5 U/f ynpaBneHue ¢ komneHcaunemn KoMneHcaumen )
CKOINMbXXeHunsa CKOINbXXeHuns
BekTopHoe ynpaBsneHue 6e3 gatyvka BekTopHoe BLIuNCHSIETCS ABTOMaTMYECKUI 120 My Make
CKOpOCTH ynpaBneHme perynsatop
6 BekTopHOE ynpaBneHue ¢ 4aT4ukom Ectb ckopoctu (ASR) | 200 'y makc
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m U/f ynpaBneHue 6e3 KoMmneHcauumn CKonbXeHUsA

Mpn TakoM pexume ynpaBneHuWst npeobpasoBaTenb YacTOTbl YNpPaBfseT HanpsikeHWeM WU 4acToTOoW
apuratenss B COOTBETCTBMM C xapaktepuctukon U/f, HacTpoeHHoW nonb3oBaTenemMm. B atom pexume
OTK/IOYEHbI BCE aBTOMAaTMyeckne YHKUMM YMpaBrieHWs, TakMe KaK KOMMEHCaUUsi CKOMbXEHWUs, B
pes3ynbTaTe 4Yero Ha BbIXxoge OTCYTCTBYIOT konebaHunst yactoThl, 1 obecneynBaeTcsa ctabunbHas paboTa ¢
MOCTOAHHOW BbIXOAHOM YaCTOTON.

m U/f ynpaBneHue ¢ KoMmneHcauumm CKOSNbXeHUs

YBenuueHne MoMeHTa Harpysku Ha Bany ABuratensi NPUBOAUT K YBENUYEHUIO CKOMBXEHUSA N CHUXKEHMIO
4YacToThl BpaLleHus. PyHKLMA KOMMEHCALMN CKOMBXEHUST OLEHMBAET BEMWUYMHY CKONbXEHWUS ABUraTens
WUCXOAs M3 pacCYMTaHHOrO MOMEHTa [ABuraTens u yBenuuMBaeT BbIXOAHYK YacTOTy, KOMMEHCUpys
CHWXKEHWe 4YacToTbl BpaLleHus.

B pesynbTaTte aTa hyHKUMSA YBENUYMBAET TOMHOCTb NOAAEPKAHMSA CKOPOCTMW.

BenuuvHa komneHcaumn CKOMbXeHWs onpegenserca koMOuHauuen yHKUMOHanNbHbIX kogos P12*
(HomuHanbHaa 4vactota ckonbxeHus), P09* (KomneHcaums CKONMbXeHus B LABUraTeNbHOM pPEXMME) Wt
P11* (KomneHcaums CKONbXeHUS Npu TOPMOXEHUN).

PyHKuma HE8* BknoyaeT wunM OTKMOYaeT (OYHKUMIO KOMMEHCAUWUM CKOJBbXEHUS B COOTBETCTBUM C
COCTOsIHWEM paboThl.

3Hau. CocTtosiHve paboTbl gBurarens 30Ha YacToT ABuratens
H68* YckopeHue/3ameaneHune MocTosHHas paboTta | Hwxe 6a3oBon yacTtoThl | Bbilwe 6a30BoW YacToThI
0 BkntoyeHa BkntoveHa BkntoyeHa BkntoyeHa
1 OTKMOYEeHa BkntoyeHa BkntoyeHa BkntoyeHa
2 BkntoyeHa BkntoyeHna BkntoyeHa OTKnNoYeHa
3 OTknoyeHa BkntoyeHa BkntoyeHa OTKnoYeHa

m BekTopHOe ynpaBneHue AMHaMU4Ye€CKUM MOMEHTOM

Ans nonyyYeHns MakcMMarbHOrO MOMEHTa ABuraTens ata YHKUMS paccuUTbiBAET MOMEHT ABUraTens u
ncnonb3yeT ero Ans onTMMU3aLUKM BEKTOPOB BbLIXOAHOMO HampshkeHUss U Toka. BbiGop aToi gyHKUUM
aBTOMaTUYECKM BKTHOYaET aBTODOPCUPOBaAHNE MOMEHTA U (DYHKLIMIO KOMMEHCALMMN CKONBKEHUSI.

OTOT pexum ynpasneHus apdekTBeH AN YNyylleHUs peakuuMn CUCTEeMbl Ha BHELUHWE BO3MYLLEeHWS
(Hanp. konebaHWs Harpyskun) U Ans yBenuYeHns TOMHOCTU PEryNMPOBaHNS CKOPOCTY.

Cneayet oTmMeTuTb, YTo MY MOXeT He pearvpoBaTb Ha MUKOBblE KonebaHWsi CKOpPOCTW, Tak Kak aTa
bYHKUMA OCHOBaHa Ha WCMonb3oBaHUK pa3oMkHyToro U/f ynpaBreHusi, Npu KOTOPOM HE BbIMOSHSETCS
NpsIMOe pPerynupoBaHne ToKa, Kak NpU BEKTOPHOM ynpasneHun. [MpeumyLlecTBOM 3TOr0 pexuma
ynpaBreHus aBnsieTcs Gonee BbICOKOE OTHOLIEHWE MaKCUMaSlbHOrO MOMEHTA K BbIXOAHOMY TOKY, YeMm
Npy BEKTOPHOM YNpaBneHun.

m BekTopHOe ynpaBneHue 6e3 gaTunkKa CKOpoOCTH

Mpy aToM pexumMe yrnpasreHusl BbIYMCNISETCS CKOPOCTb ABUraTens UCXOAsS M3 3HAYEHWUIA HanpsKeHUst u
TOKa, KOTopasi UCMonb3yeTcs Ans yNpaBrieHusi CKopocTbio. Kpome aToro Tok ABuratens packnagbiBaeTcs
Ha TOK HamMarHW4MBaHWS U MOMEHTOOOpPa3yHLMA TOK, BEKTOP KaXKOoro M3 KOTOPbIX perynupyeTtcs
HesaBucuMO. [na AaHHOro pexuma He TpebyeTcs OononHuTenbHas nnaTta aHkogepa. Heobxoaumyio
CKOPOCTb peakLMm MOXHO MosyYmTb NyTEM HACcTpoVikM napameTpos M-perynstopa ckopocTu.

Tak kak B 9TOM peXxvMe MPOUCXOAUT MpsSIMOe YrpaBfieHWe TOKOM [ABuraTtensl, TO Heobxoaumo
rapaHTMpoBaTb HEKOTOPLIV 3anac Mexay HanpsbkeHuem, KoTopoe MoXeT BbidaTb MY u HanpshkeHuem
ABvratens, yaepxvsasi HanpsbkeHune MY Hke HanpsbkeHus aBuratensi.

HecmoTpsi Ha To, YTO HanpsbkeHue O6LLEeNpPOMbILNEHHBbIX ABWUratenein obblYHO paBHO CTaHAAPTHOMY
HanpsKeHUo ceTu, nopaepkaHne Boree HU3KOro HaMPSPKEHUS Ha KnemMMax ABuratens Heob6xoaumo Ans
obecneveHnss 3anaca HanpspkeHusi. Ecnu gBuratenb paboTaeT B 3TOM pexuMe YynpaBreHus C
MOHMXKEHHBIM HanpshkeHUEM Ha Kremmax OBuratensl, HOMUHamnbHbIi MOMEHT He MOXeT GbiTb Nomny4YeH
Jaxe Mpy HOMMHArbHOM TOKe ABuratens. B gaHHOM cryyae Ons rapaHTMPOBaHUS HOMUHAIBHOMO
MOMeEHTa HeobXoauMO UCMOoNb30BaTh ABUraTenb ¢ Goriee BbICOKUM HOMUHArbHbIM TOKOM. (OTO Takke
KacaeTcsl BEKTOPHOTO yrpaBIieHUs! C AaT4YMKOM CKOPOCTHM).

m BekTOpHOE ynpaBneHue ¢ 4aT4Mkom CKOpPOCTHU

OTOT pexum TpebyeT HanmuuMe AdaTtymka CKOPOCTU (3HKOA4epa) M AOMOMHUTENBHOM nnaThbl 3HKOAEPA,
KOTOpble ycTaHaBnuBalTCcs Ha Ban asuratend u B [14, cooTBetcTBeHHO. Y mcnonb3yeT AaHHble O
NONOXeHMM Barna u CKOPOCTU OT AaTyMKka M UCMONb3yeT UX ANs ynpaBfeHns cKopocTbio. Kpome aToro Tok
OBuratens packnagpiBaeTcs Ha TOK HaMarHM4YMBaHUSA U MOMEHTOOOPA3YOLINIA TOK, BEKTOP KaXaoro u3
KOTOpPbIX perynupyeTca HesaBucuMo. HeobOXoaummylo CKOpPOCTb peakuMum MOXHO MOfyvuTb MyTEM
HacTpolku napameTpoB [MU-perynsitopa ckopoctu. ATOT pexmm obecneynBaeT yrnpaBreHNe CKOPOCTbIO C
©onee BbICOKON TOYHOCTBIO M CKOPOCTLIO PeaKLMn, YEM BEKTOPHOE yrpaBrieHne 6e3 gatymka CKOpOCTU.
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( ( IpuMesarne

Tak Kak KoMMeHcauusi CKOSbXEeHUs,

BEKTOpHOE YynpasleHne AnHaMmn4yeckmm MOMEHTOM, U

BEKTOPHOE YynpaBrieHune (C patymkom wmnn 6e3 ,anqMKa) MCNOJNIb3YKOT NMapamMeTpbl ABUraTend,
OOIMKHbI ObiTb BbINOMHEHbI crnegywwme ycrosud; B NMpPOTUBHOM Clly4dae Tpe6yeMb|e Kputepumn
KayecTBa ynpaBleHna MoryTt ObITb HE AOCTUTHYTbI.

MpeobpasoBaTenb AOMKEH YNpaBNsATb OAHOBPEMEHHO TONbKO O4HUM ABUraTENEM.
Heobxoamnmo npaBunbHO ycTaHoBUTL napameTpbl P02*, P03*, P06* - P23*, P55* n P56* nnu
BbINOSNHUTL aBTOHACTpowky (P04*).

MowHocTb MY He gomkHa ObITb BbILLE MOLLHOCTM KOHTpONMpyemoro asuratens 6onee, 4emM Ha
OQHY CTyneHb MNpW BEKTOPHOM YMpaBneHuM AMHAMUYECKMM MOMEHTOM; MpPU BEKTOPHOM
ynpaBneHun (C JaT4MKoM mnm 6e3 aartymka) MOLLHOCTb ABUraTens AomkHa ObiTb Takas e, kak
MoLuHocTb MY. B npoTMBHOM cny4dae, npeobpasoBaTenb MOXeT He obecrneudvBaTb OOSHKHOMO
yMpaBreHns n3-3a CHUWKEHUS paspeLuaroLLen cnocobHOCTM 3MepeHus Toka.

OnuHa kabena mexay MY n geuratenem gosrkHa ObiTe 50 MeTpoB unu meHblle. Ecnun anuHa
kabensa 6onblue, MY MoxeT He obecneunBaTb ynpaBrieHWe U3-3a MOBbILLEHHbIX TOKOB YTEUKU
Yyepes NapasnTHble EMKOCTU Ha 3eMM0 N Mexay dasHbiMu npoBogamn. B ocobeHHoCcTH ans
MY manon MOLLHOCTU yrnpaBreHUe MOXET ObiTb HEKOPPEKTHbIM, Aaxe ecnu AnuHa kabens
MeHee 50 M. B aTOM crydyae vMcnonb3ynte MakcumarnbHO KOPOTKUI Kabenb unm ncnonb3ymnte
kabernb ¢ ManbiM 3Ha4eHMeM NapasuTHOWM eMKOCTU (Hanp. kabenu ¢ pa3HeceHHbIMKU hasHbIMU
npoeogamm).

m CpaBHeHMe xapakTepUCTUK PeXUMOB ynpaBrieHus (0606LeHue)

Kaxabln 13 pexvmoB MMeeT npeuMyliecTBa W Hepoctatkun. B Tabnuue npuBoauTca cpaBHeHWe
OTHOCMUTENBHbBIX XapakTEPUCTUK Pa3HbIX PEXUMOB yNpaBreHUsl No pasHbiM KpUTEpPUSIM.

Bbibepute Hanbonee BaxHble XapakTepuUCTUKKW, Heobxogumble Ona Bawero obopypoBaHusa. B peakux
cnyJasx,
NCMNONb30BaHUSA UMM MEeXaHU4eCKOW XeCTKOCTU. KoHeuHble XapaKTepucTUK1 OOMKHbI ObiTb onpeaeneHb
NPV HACTPOMKE CUCTEMbI PErYNIMPOBAHNS CKOPOCTU. [py BO3HUKHOBEHMM NOOLIX BOMPOCOB, obpallanTtech
kK Bawewmy npeacrtasutento komnanuu Fuji Electric.

XapaKTepuUCTUKN YyKa3aHHbleé HUWXEe MOrytT He OoCTuratbCA Wn3-3a pPasfinyHbIX yCJ'IOBI/Il7I

3Hau.
F42*

Pexnm
ynpaBneHus

ToYHOCTb
noaaep-
KaHus
MOMEHTa

OtpaboTka
KkonebaHum
Harpysku

To4HOCTb Peakuns
yrnpaeneHus no
CKOPOCTbI0 | CKOpOCTM

Ynpas-
neHve
TOKOM

CTabunbHOCTb
BbIXOAHOW
YyacToThl

Makc.
MOMEHT

u/f
ynpasrneHue
be3
KoMneHcauum
CKOIbXXEHUS

© - le| - | - | a

BekTtopHoe
ynpasneHue

ANHaMU4YeCKUM
MOMEHTOM

uU/f
ynpaBneHune ¢
KOMMneHcaunen
CKOTbXEeHUS

BekTtopHoe
ynpasneHue
6e3 patyuka
CcKopocTH

BekTopHoe
ynpaBneHune ¢
AaTynkom
CKOpPOCTHU

A

©

©

A

CumBonbHoe 0603Ha4YeHNe xapakTepUCTUK:

©: OTtnmyHo, O:Xopomo, A O dekTnBHO, A ManoaddektnsHo,

---: He acbdpekTnBHO
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4.1.6 bBa3soBble HacTPOMKMN hpyHKUUN <1>

Ons pabotbl ¢ obwenpombiwneHHbiMM Asuratenamu Fuji npu U/f ynpaBneHun (F42*=0 wnm 2) wnmm
BEKTOPHOM yMNpaBfeHUN OUHAMUYECKUM MOMeHTOM (F42*=1) HeobxooumMo HacTpouTb cregyrolime
dyHKLUMOHanbHbIe koabl. (CM. puc 4.1 Ha c. 4-1).

Bbibepute ctangapTHbeIn TUN gBuratens Fuji 8- nnu 6-n cepmm ¢ nomoLlbto yHKUmMn P99*,

HactpoWite dyHKUMM U3 crucka, NPUMBEOEHHOTO HWXe B COOTBETCTBUM C HOMMWHAmbHbIMU AaHHBIMU
asuratens u obopygoBaHusi. HOMUHanbHble AaHHblE ABUratens npvBeAeHbl Ha LUMMAbAWKE OBUraTens.
MapameTpbl paboTbl 060pyaOBaHUS y3HaNTE y U3rOTOBUTENSI 0O0PYAOBaHMS.

[ MoppobHee o HacTponke dyHKUMOHanNbHbIX kogoB cM. [nasy 3, Pasgen 3.4.2 “ YcraHoBka
dYHKUMOHaNbHbIX kogoB -- MeHto#1 “HacTtporika napameTpoB”--“.

DyHKL,. kKO HassaHue 3HaveHune yHKuMn 3aBoackue HacTponku
~ /4 * | basosas uactota 1 50 ('w)
- HoMuHanobHoe HomwuHanbHble AaHHble aBuratens
S 175 % | wanpsxenve Ha (HanevaTaHbl Ha WKNbOMKe ABUraTens) 400 (B)
6asoBown yacToTe 1
0: AsuraTens tvna 0 0: Asuratens tvna 0
/7 57 * | Beibop geuratens 1 (C.:TaH,D,apTHbIM psuratens Fuji, 8-9 cepus) (C'!'.aH/J,apTHbIM asuratenb
== 3: OsuraTens Tvna 3 Fuji, 8-5 cepus)
(CtangapTHbI ABuratens Fuji, 6-a cepus)
Oewuratens 1 HoMuHanbHas MOLWHOCTb
*
= Sg (HomuHanbHas MoLLHOCTb NOAKIMHYEHHOrO ABUraTens COOTBETCTBYHOLLETO
MOLLHOCTb) aBuratens
~ 7 % | MakcumanbHas MapameTpbl paboTbl 060pyaoBaHUS
Il 50 ()
L/ yactoTa 1
~ M+ | Bpems yckopeHnus 1 (Mpwm.) Onsa TecToBOro 3anycka Asuratens 6 (cex)
round (MpumeyaHve) yBenuybTe 3TM napameTpsl. Mpu GbICTPOM
Boems 3aMenneHms 1 yCckopeHuu/3ameaneHnm asuraternb MOXeT He
£ ;i f;i_'f * (I'Fl)emmeiiHﬁg) e obecneuntb paboTy ABUraTENs AOMKHBIM 6 (cek)
P obpasom.
lMocne HacTpoWku napameTpoB, WHULMANU3NPYnTe napameTpbl osuratens 1 C  NOMOLLbHO

dyHKumnoHanbHoro koga (H03=2). MNpu aTOM aBTOMaTU4eCkM OOHOBATCS MapameTpbl asuratena P01%,
P03*, PO6* - P23*, P53* - P56*, n H46.

Mpumute BO BHWMaHWe, 4YTO Mpu u3MeHeHun yHkummM PO2* aBTOMaTuueckun OOBHOBNSAKTCA
(”p““‘e”“”e 3HaueHust pyHKUuit PO3*, PO6* - P23*, P53* - P56*, n H46.
HomuHanbHble napameTpbl ABUraTensa AOMKHbl ObiTb YCTAHOBMEHbI NPABUSIbHO A4S BbIMNOMHEHUA
aBTOOPCMPOBAHMSA MOMEHTa, MWHOUKAUUW pacyeTHOro MOMEHTa, aBTO3HeprocbepexeHus,
OrpaHNYeHNss MOMEHTa, aBTOMATUYECKOro 3aMeaneHusi (aHTU-peKkynepaTUBHOIO ynpasreHus),
nogxsata Bpallawoweroca pgsuratens, KOMMEHCauuMuM CKOMbXEHWsl, BEKTOPHOro ynpasreHus
AVHaMUYeCKMM MOMEHTOM, BblPaBHMBAHUSA CKOPOCTEN, UMM OCTaHOBa Npu neperpyske.
Ecnn BeinonHsawTCa cnegyiowme ycnosusi, To MY moxeT He obecneuvBatb Tpebyembix
rnokasaTenen ynpaBreHWs M3-3a pasnuuus napameTpoB ABUraTens OT 3aBOACKUX YCTaHOBOK. B
TakoM crnyyae HeobXO4MMO BbIMONHWUTE aBTOHACTPOMKY ABuratens (cMm. Pasgen 4.1.7.).
e [lBuratenb He ABNAeTCS CTaHO4APTHbIM ABuratenem Fuji.
e [InuHa kabens mexay MY 1 geuratenem cnuwwkom donbluas (20 m unu 6onee)
e Mexay N4 n aBuratenem NOAKMYEH APOCCENb.
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4.1.7 bBa3oBble HaCTPOMKMN (PpyHKUUN <2>

Mpw U/f ynpaenenumn (F42*=0 unu 2) nnm BeKTOPHOM ynpaBrneHn AMHaMmm4eckum MomeHTom (F42*=1) B

nobomM U3 ykasaHHbIX CryyaeB HeobXOOUMO HaCTPOUTb YKasaHHble Huke (yHKUMOHanbHble KOAbl U

BbINOMHUTL aBTOHacTporKky. (Cm. puc 4.1 Ha c. 4-1).

e [lBuratenb He ABNAETCS CTaHOapTHbIM Auratenem Fuji.

e Vcnonbayetca geuratens Fuji, HO gnuHa kabenst mexay MY n geuratenem cnuwkom Gonblias nnm
NOAKNIOYEH BbIXOAHOW Apoccensb.

HacTpoiite dyHKkUUM 13 cnucka, MpUBEOEHHOTO HWXE B COOTBETCTBMM C HOMWHAmbHbIMW [aHHbIMU

asuratens v obopygoBaHus. HomuHanbHble faHHble ABWUraTtens npuBedeHbl Ha WWNbAWKe OBUratens.

MapameTpbl paboThl 060pyn0BaHUA y3HalTe y U3rotosuTtens obopynosaHus.

(] MoaopobHee o HacTporike yHKLUMOHanbHbIX kogoB cMm. [nasy 3, Pasgen 3.4.2 “ YctaHoBka

dyHKUMOHanNbHbIX kogoB — MeHio#1 “Hactpolika napameTpoB™—*.

PyHKL,. Kog HasBaHuve 3HauyeHne yHKUUM 3aBoACcKMe HaCTPOMKU
~ [/4 * | basosas yacToTa 1 50 ('u)
o HomuHaneHoe
/5 * | nanpsbkenue Ha 400 (B)
6asosoit Yactote 1 HoMuHanbHble faHHble ABUraTens
Y Asuratens 1 (HaneyaTaHbl Ha WUMbAVKe ABUraTens) HOMMHanbHas MOLLHOCTb
i (HomuHanbHasn
asurartens
MOLLHOCTb)
~ o« | ABvratens 1 HomuHanbHbIi Tok
et (HoMuHanbHbI TOK) Asurartens
~ M7+ | MakcumansHas MapameTpbl paboTbl 060pyaoBaHUs 50 (I
T yactoTa 1 ()
~ 1+ | Bpemsa yckopeHus 1 (Mpwvm.) s TecToBOro 3anycka ABuUratens 6 (cex)
foond (MpumeyaHwe) yBenuybTe 3T napameTpsbl. Mpu GbicTpoM K
Boems sameaneHms 1 yCKOpEeHWUW/3ameaneHnm ABuratenb MOXeT He
e (FFI) mmeanmg) obecneunTb paboTy ABuratens JoMmKHbIM 6 (cek)
P obpasom.

Mpun nameHeHnn dyHkuun P02* aBToMaTu4eckn obHOBRSIOTCSA 3Ha4YeHnss yHkumn P03*, PO6*
- P23*, P53* - P56*, n H46.

( ( [TpHMeYaHHe

m Mpoueaypa aBTOHaCTPOMNKMU

(1) Bbi6Op TMNa aBTOHACTPOMKM

MpoBepbTe cocTosiHME OOOpyAoBaHMs W BbibepuTe “ABTOHacTpolika Ha OCTAHOBIIEHHOM ABurarterne
(PO4*=1)" wnnn “ABTOHacTpolika Ha paboTatowem asuratene (P04*=2)". [Ons nocnegHero crniyyas
HacTponTe Bpemsl yckopeHus u 3amegnenus (FO7* n F08*) u BbiOepuTe HanpaBneHve BpalleHus B

COOTBETCTBUM C (DAKTUHECKMM HanpaBreHeM BpalleHUsi 060pyaoBaHus.

* . Bei6op ycrnosumn
3Hau. P04 MamepsaeMble napameTpbl ABUratens Twun aBTOHACTPONKM o
TUMNa aBTOHACTPOVKU
ABTO- MepsuuHoe conpoTtusnexune (%R1) (PO7*)
HacTponka PeaktuBHoe conpoTtusnexue (%X) (P08*) BpalweHme
npu HomMuHanbHas YacToTa CKOMbXeHus M3mepeHune npu p
1 . asuratens
OCTaHOB- (P12%) OCTaHOBMEHHOM JBuraTene
) o HEBO3MOXHO
NEeHHOM %X nonpaBoYHbIN KO3ahdUumneHT 1 1 2
asurarene (P53* n P54%)
Nameperre %R1 1 %X npu BpalyeHue
Tok xonocToro xoga (P06*) OCTaHOBMEHHOM ABuUrartene. asuraTtens
ABTO- MepeuyHoe conpoTtusnenve (%R1) (PO7*) BO3MOXHO Npu
HaCTDOIKE PeaktuBHoe conpoTtusnenue (%X) (P08*) | M3amepeHne Toka X0nocToro YCNOBUU, YTO OHO
/J,BVIFgTeJ'IFI HomMuHanbHas YactoTa CKONbXeHust xo4a n koadbduumeHTa 6e3onacHo.
(P12¥) HacblLLeHnsa npy paboTe Ha ABTOHaACTPOMKY
2 | npu pabote o 7
c Uff KoacbdumumneHnTol Hacbiwerunsa 1 — 5 50% 6a3oBoN 4acToThl. cnepyet
PacwwupeHHble koadduumneHTs NPOn3BOAUTL C
ynpaene- wm s * * i y i
e HaceblleHuns “a” - “c” (P16* - P23*) M3mepeHne HoMUHaNbLHON HW3KOW 3arpy3kon
%X nonpaBoYHbIN kKO3APPUUNEHT 1 1 2 YacCTOTbl CKONbXEHUS Npu asuratens. NiHave
(P53* n P54*) OCTaHOBIIEHHOM ABUraTene. | cHwxaetcs TOYHOCTb
N3MepeHusi.

Pe3yJ'IbTaTbI aBTOHaCTpOVIKVI napamMmeTpoB ABuraternd aBToMaTtn4eCkn COXpaHAKTCA B COOTBETCTBYHOLNE

dyHKUMOHanbHbIE

Kogbl. Hanpumep, ecnun

BbIMNOJTHAETCA

aBToOHacTpoKka

aBTOHACTPONKM coxpaHaTca B P-kogax ([MapameTtpsbl 1-ro gsuratens).

P04*, pesynbTaThl
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(2)

BbinonH

NMoarotoBka o60pyAoBaHUsA
UTe COOTBETCTBYIOLLYIO MOArOTOBKY [ABuUratefnss M MNPUMBOOHOIO MexaHu3Ma, Hamnpumep,

oTcoegunHuTe My(bTy OT ABUratenda n oTkn4ynTe yCTpOI7ICTBa ©e3onacHoCTW.

(3) ABTOHacTpoWka

LN
@ ycrarosute B dyHKUMK P04* 3HaveHne “1” nnu “2” n HaxmuTe Knasuly @ (Ha gucnnee 6yget

@

€)

@

®

®

@

MeaneHHo muraTh / unm ).

MopaiTe komaHay 3anycka. B 3aBoacko HacTpoike 3To Knaeuilia Ha naHenu MY ans
3anycka B NpAMOM HanpasneHun. [na 3anycka B oGpaTHOM HanpasrieHve unv ans BbiGopa

knemm FWD wnu REV B kayecTBe KOMaHAbl 3anycka, U3aMmeHuTe 3HavyeHue pyHkumm FO2.

[Mocne KomaHAbl 3anycka Ha agucnriee 3aropsarca .fIf unn = W HayHeTcA cTaTMdeckast

aBTOHACTPOWKa C OCTaHOBMEHHbLIM ABUraTenem.

(MakcumanbHoe BpeMsi aBToHacTpoviku: [Npndn. 40 cek).

Ecnn P04*=2, T0 nocne BbINONHEHNS aBTOHACTPOMKM U3 MyHKTa ©) OBuraTernb pasroHNTCca 00
50% ©as3oBoOM 4YacTOTbl M HaA4YHETCA AMHaMuMYecKkast aBTOHacTpowka. [locne BbINOMHEHUS
n3MepeHuin gBuraternb aBTOMaTUYeCKM OCTaHOBUTCS.

(MpunbnmauTenbHoe BpeMsi AMHaAMUYECKON aBTOHACTpolku: Bpems yckopeHusa + 20 cek + Bpems
3ameaneHus).

Ecnn P04*=2, To nocne oCTaHOBKM ABUraTtens B NyHKTe @ aBTOHACTPOWNKa NPOLOIKUT paboTy ¢
OCTaHOBIEHHbIM ABUraTenem.

(MakcumansHoe Bpemsi aBToHacTpoviku: [Npnbn. 20 cek).

Ecnn knemmbl FWD wnu REV BbiOpaHbl B kavecTBe komaHAabl 3anycka (F02=1), coobweHne
£ru7'na guennee OyoeT cBuMaeTenbCTBOBaTb 06 OKOHYaHUU n3MepeHust. OTKNYeHne KOMaHabl
3anycka npvBeaeT K OKOHYaHWI0 aBTOHACTPOWKM.

Ecnu komaHga 3anycka nogaHa ¢ naHenu MY unu no cetn, TO OHa aBTOMaTUYECKU OTKITHYUTCA
npw 3aBepLUEeHUN U3MEPEHUIA.

Mo 3aBepLUEHMIO aBTOHACTPOMKM Ha gucnnee NosiBUTCA cnegytoLwnim no cnucky kog P06*.

m OWNGKM aBTOHACTPOMKMU
HekoppekTHas aBTOHaCTporka MOXET MPOU3BOAWTL OTpuLaTenbHbIN 3EEKT Ha NPOU3BOAMUTENBHOCTb

paboThbl

n, B ocobo He6J'IarOI'IpMﬂTHOM cny4dae, gaxe npueoanTb K BVI6paLJ,MﬂM n konebaHuam CKOpOCTH

WM CHUXKEHWIO TOYHOCTW  perynupoBanus. o 3Tol npuunHe npeobpasoBaTenb onpepensieT nobble
OTKITIOHEHMWS] pe3ynbTaToB aBTOHACTPOWMKM WUNK Tobble OWKNOKM B MpoLecce aBTOHACTPOMKM, BbloaBast

owmnobky

- _ 7
[

B Tabnuue npmeegeHbl BOSMOXHbl€ NPU4YNHblI BOSHUKHOBEHUA owmnbok Nnpw aBTOHACTPOWKE.

Bo3moxHble NpUYUHBI

o Mogpo6bHocTun
OLUMBOK aBTOHACTPONKM
-Mpw obHapyxeHnn ancbanaHca HanpsXKeHU Ha Bbixode unu obpeisa dasbl.
Owwnbka pe3ynbTaToB -MNpwv aBTOHACTpOWKE NONYYNIUCL HEMPUEMITEMO BbICOKUE UMW HU3KNE 3HAYeHNs

napamMeTpoB 13-3a Pa30OMKHYTOW BbIXO4HOW Lienu.

Owmnbka BbixogHoro Toka | Mpu aBTOHAcTpovike NpoTekaeT CANLWKOM GOMnbLLOW TOK.
Bo Bpems aBTOHacCTpoWiKk/ Obina oTKioYeHa KomaHaa 3anycka unv 6uinm nogatsl
Owmbka _
curHanesl STOP (MpuHyauTenbHbIn octaHoB), BX (octaHoB Ha Bbibere), DWP
nocrneaoBaTensHOCTH
(MpepoTBpalleHre KoHgeHcaTa) Uy gpyrine nogobHble KOMaHAbI.
Owmbka 13-3a - Bo Bpemsi aBTOHaAcTponku cpaboTana nobast u3 pyHKUMIA orpaHudeHnst paboTbl.
OrpaHNEHMIA - MakcmumansHas YactoTa unm BEpXHWUIN OrpaHNYmnTENb YacToTbl OrpaHNYMBalOT paboTy
YHKLMN aBTOHACTPOWVKMU.
[pyrue owmnbku Mpun npocagke HanpsXXeHnst unu nNosiBreHnMn nobor gpyron asapuu.

Mpyv BO3HUKHOBEHWM fOGOM MX YKa3aHHbIX OLMOOK, YCTPaHUTE MPUYMHY OWKMOKM M NoBTOpUTE
aBTOHACTPOWKY, unun obpaTtutecsk k npeacrasutento Fuji Electric.

E
( ( (piieyaHme

CnNn K BbIXOOQY MOAKMOYEH BbIXOAHOW unbTp, oTnuuHbIi oT Fuji (OFL-ooo-oA), He
rapaHTMpyeTcsi NpPaBUNbHOCTbL aBTOHacTporkn. Ecnu 3ameHseTcs Y, NOAKMIOYEHHBIN K TakoMmy
dunbTpy, 3anuwnTe 3HaAYeHWs HacTpoek nepBuYHOro conpotuenenns %R1, peakTnBHOro
conpoTtuereHns %X, TOK XONOCTOro Xoda W HOMUHanbHOe CKonbXeHwe ¢ npexHero Y u
yCTaHOBUTE UX B OYHKLMOHamNbHble Koabl HoBoro MY,
Bubpauun, koTopble MOryT BO3HMKaTb MPU WCMOMb30OBaHWM  YMPYron CBSA3W C MPUBOOOM MOTYT
cYMTaTbCA AOMYCTUMbIMM, Tak Kak Npu aBTOHACTPOMKE HanpshKeHne NpukagbiBaeTcs Mo wabnioHy.
ABTOHacTporika MOXeT He NpMBOAUTbL K owmbke, ofHaKo Mocne Hee criegyeT nNpoBeputb paboTy
asurartens.
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41.8

Ba3oBble HacTPOMKN PyHKLMIA <3>

Mpu BekTOpHOM ynpaBneHnn 6e3 gatynka ckopoctu (F42*=5) Heob6xoouMO BbINOMHUTE ABTOHACTPOMKY
He3aBucMMoO OT Tuna pgsuratens. (Cm. puc 4.1 Ha c. 4-1). (Qaxe cneuuanbHble ABuratenu ans
BekTOopHOro ynpaeneHus Fuji VG TpebytoT aBToOHaACTPOKN).
HacTtpoiite dyHKkUUM U3 cnucka, NpUBEOEHHOrO HWXe B COOTBETCTBMM C HOMWHAmNbHbIMW [aHHbIMU
peuratensa n obopyaoBaHus. HomMuHanbHble AaHHble ABUratens nNpuBedeHbl Ha WWMbAMKe ABUraTens.
MNapameTpbl paboThbl 060pyn0BaHUA y3HalTe y U3rotosuTtens obopynosaHus.

() MogopobHee O HacTpolike (YHKLMOHAmNbHbLIX KOOOB

dYHKUMOHaNbHbIX kooB -- MeHto#1 “HacTtporika napameTpoB”--“.

cm. nasy 3, Pasgen 3.4.2 “ YcTaHoBKka

6a3oBon YacrtorTe 1

Oeuratens 1

DyHKLU. kKo HassaHue 3HayeHune yHKUMn 3aBofcKMe HaCTPOMKM
= I *

/ /= BasoBas yacToTta 1 50 ()
o HomunHaneHoe

/5 * | nanpsbkenue Ha 400 (B)

HomunHanbHble AaHHbIE aBuratTensi
(HaneanaHbl Ha wnnbguke ,D,BI/IFaTeJ'IH)

HomunHanbHas MOLLHOCTb

(MpumevaHune)

27 72 * | (HomuHanbHas

U (Hommranbha asuraTens
MOLLIHOCTb)

T Oeuratens 1 HomMuHanbHbIM TOK

oo (HomMuHanbHbIN TOK) aBuratens

~ = + | MakcumanbsHas MapameTpbl paboTbl 060pyAoBaHMSA

oL 50 (Mu)
yacrtoTa 1

~ 7 + | Bpems yckopeHus 1 (Mpwvm.) Onsa TecToBOro 3anycka Asuratens 6 (cex)

o (MpumeyaHwe) yBenuybTe 3Tn napameTpsl. Mpu GiIcTpOM K
Boews 3ameaneHms 1 YCKOpEHWUW/3amMeaeHNM ABUraTenb MOXET He

e p A obecneunts paboTy ABuraTens JA0MKHbLIM 6 (cek)

ob6pasom.

( ( (Tpivieyanye

Mpu nameHeHun dyHkumMm PO2* aBTOMaTMyeckum OOHOBRAOTCS 3HadeHus dyHkuun P03*,
P06* - P23, P53* - P56*, n H46.
YcTaHoBWUTE HOMMHanbHOE HanpshkeHne Ha 6asoBon yactote (FO05) B 0GbIYHOE 3HaueHue,
HeCMOTpSA Ha TOo, YTO NOoAAEepXKMBaeMoe HOMUHaNbHOe HanpskeHue asuratens (Ha 6asosow
YacToTe) HWXe Mpu BEKTOPHOM ynpaBneHun 6e3 gaTymka ckopocTu. [locne aBTOHACTPOWKM
MY aBTOMaTUYECKN CHU3UT HOMUHANBHOE HanpsikeHne Ha 6Ga3oBon YacToTe.

Ona paboTbl co cneumanbHbIMW ABUraTeNaAMM ONsS BEKTOpHOro ynpaenenunsa Fuji VG, Heobxopgmmo
HacTpouUTb criegyrolime PyHKLMOHarNbHbIe KOAbl, MHMLManM3upoBaTtb napameTtpbl agsuratens 1 (H03=2) un
BbINOSIHUTL ABTOHACTPOWKY.

PyHKL,. Kof HassaHuve 3HayeHne yHKLUn 3aBofcKne HaCTPOMKU
0: Osuratens tvna 0
!;_-; T * BuiGop asuraTens 1 2: BuraTtens Tmna 2 (C'!'.aH,D,apTHbIIZ aBuraTtenb
—= (OBuratenb ans BEKTOPHOrO yrnpaBrneHus) Fuji, 8- cepus)
Osuratens 1 HoMuHanbHas MOLHOCTb
A AT | (Hommhanbhas MOLLHOCTb MOAKMOYEHHOrO ABMraTens COOTBETCTBYIOLLErO
MOLLIHOCTb) aBuratens
~ = * | MakcumanbHas MapameTpbl paboTbl 060pya0OBaHNS 50 (M)
roed yactoTa 1
~ 7 ~ | Bpemsa yckopeHus 1 (Mpvm.) ns TecToBOro 3anycka ABuUraTens 6
rooud (MpumeyaHne) yBenuybTe 3T napameTpsbl. MNpu GbicTpoM (cex)
ycKkopeHuu/3ameaneHun agsuratens MoXeT He
oy Bl_rl)eMﬂ sameanenns 1 | e cneqnts paboTy ABUraTens AOMKHbIM 6 (cek)
LiL (MpumeyvaHne) 06pasoMm.

Mpn wvHMumanusaumm napameTpoB asuratensa 1

(HO3=2) aBTOMaTtm4deckn OBGHOBMAKOTCH

(il’lpnmeanne 3HaveHmsa yHkumn P03*, P06* - P23*, P53* - P56*, n H46. lNocne 3Ttoro BbINOMAHUTE

aBTOHaCTPONKY
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m Mpoueaypa aBToHaCTPOMNKMN

(1) Bbi6op TMNa aBTOHACTPOMKHM

MpoBepbTe cocTosiHMe 06opyaoBaHUA 1 Beibepute “ABTOHACTpoOKKa aBuratens npyu pabote ¢ BEKTOPHbLIM
ynpasneHnem (P04*=3)". HacTtpoinTte Bpems yckopeHus u 3amegnenus (FO7* u F08*) u Bbibepute
HanpaBsreHWe BpalLeHNs B COOTBETCTBMU C DAKTUYECKMM HanpasBneHneM BpalleHUs 06opyaoBaHmS.

Ecnu “ABToHacTpolika aBuratensi npu pabote ¢ BeKTOpHbIM yrnpaBneHnem (P04*=3)" He moxeT
(piesaHiE 7y, BblbpaHa n3-3a orpaHu4eHn MexaHnama, cM. NyHKT “m Ecnu aBTOHacTpoika npu paboTte ¢
BEKTOPHbIM yNpaBrieHUEM He MOXeT ObITb BbIOpaHa”.
Cokpallenus: U/f (U/f ynpaBneHune), “ 6e3 [1C” (BekTopHOe ynpasneHune 6e3 gatdmka ckopoctn” u “c AC”
(BEKTOPHOE ynpaBneHve AaT4UKOM CKOPOCTH).

Bbi6op Pexum
M3mepsieMble napameTpbl . CNnoBun TMna npasneHus
3Hau. P04* P P P Tun aBTOHACTPONKM Y y
asuratens aBTo- " 6e3 c
HaCTPOWKM OcC | AcC
MepBuyHoe conpoTtusnenune (%R1)
ABTO- (PO7™)
HacTpomnka | PeaktuBHoe conpotusneHue (%X)
* M3mepeHuve npu BpaweHue
npu (P08%) . .
1 OCTaHOBJIEHHOM asuratend Y Y Y
OCTaHOB- HomwuHanbHas yactoTa I —
- gBurartene HEBO3MOXHO
TNIEHHOM ckonbxeHus (P12%)
asuratene | %X nonpaBoyHbI KO3 UUmeEHT 1
n 2 (P53* n P54%)
Mamepenne %R1 n %X BpaweHue
Npu OCTaHOBMNEHHOM aBuratens
Tok xonoctoro xoga (P06%) asuraTene. BO3MOXHO Npw
MepsuyHoe conpotusnexune (%R1) yCrnoBuK, 4To
ABTO- (PO7%) M3mepeHue Toka OHO
HacTpomnka | PeaktuBHoe conpoTtusneHue (%X) | xomnoctoro xoda u ©e3onacHo.
asuratens | (P08*) KO3 puLmneHTa ABTOHacTpon-
npu HomwuHanbHas yactoTa HacblILWeHus npy paboTte Ky cnegyet
2 - o - Y N N
pabote c ckonbxeHus (P12*) Ha 50% 6a30BoK YacTOTbl. | NPOU3BOAUTL C
u/f KoadhdpmumeHTbl HacbiweHns 1 — 5 HU3KOMN
ynpasne- PacwmpeHHble koapduLmMeHTb! N3amepeHue 3arpyskon
HUEM HacblweHmsa “a” - “c” (P16* - P23*) | HOMWHaNbLHON YacTOThI asurartens.
%X nonpaBoYHbIN KOIPPULMEHT 1 | CKONbXEHWUs Npu WHave
n 2 (P53* n P54*) OCTaHOBIEHHOM CHMXaeTcs
aBurarene. TOYHOCTb
N3MepeHus.
BpalueHve
aBuratens
Tok xonocToro xoaa (P06*) Mamepenne %R1, %X un BO3MOXHO Npw
ABTO- MepsuyHoe conpoTtuenexune (%R1) | HOMUHanNbHOM YacToTbI YCNoBuK, 4YTO
o (PO7%) CKONbXEHNs1 Npu OHO
HacTpolika o
PeaktnBHoe conpoTtusnexue (%X) | ocTaHOBNEHHOM 6e3onacHo.
asuraTens . o
npu (P08*) gsuratene. ABTOHacTpown-
HomuHanbHas yactoTa Ky cnenyet
3 | pabote ¢ - y cheay N Y Y
BEKTOD- ckonbxeHus (P12%) M3mepeHwne Toka npon3BoAuTL C
HEIM P KoadhdpumumeHTsl HacbiweHua 1 —5 | xonocToro xoga u HW3KOM
N PacwmpeHHble koapduLmeHTbl KoadhuumeHTa 3arpyskomn
ynp HacblweHus “a” - “c” (P16 - P23%) HacblweHns npu pabote aBuraTtens.
H1eMm o " 0 "
%X NonpaBoYyHbIN ko3 duumeHT 1 | Ha 50% 6a3oson yacToThl. | NHave
n 2 (P53* n P54*) CHMXaeTcs
TOYHOCTb
N3MepeHus.

Y: ABTOHacTponka JoCTynHa

Y*: ABTOHaAcCTpoWka gocTynHa ycrnoBHo N: ABTOHacTpoKka He BO3MOXHa

Pe3ynbTaTbl aBTOHACTPOMKM NapaMeTpoB ABUraTesiss aBTOMaTUYECKU COXPaHSOTCA B COOTBETCTBYHOLLME

dyHKUMOHanNbHble  Koabl. Hanpumep, ecnu BbiNonHseTca aBToHacTporka PO04*,  pesynbrathbl
aBTOHACTPOWKKM coxpaHsaTcs B P-kogax (MapameTtpsbl 1-ro gBuratens).

(2) MoaroToBka o6opyanoBaHUA

BbinonHWTe COOTBETCTBYIOLLYIO MOArOTOBKY ABWraTenss W MNPUBOAHOrO MexaHwsMa, Hanpumep,

oTcoegunHuTe Myd)Ty OT ABUratena n oTknw4nTe yCTpOI;ICTBa ©e3onacHoCTW.

4-10
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(3) ABTOHacTpoWka (npu paboTe ¢ BEKTOPHbLIM ynpaBfieHueM)

LN
YctaHoBuTe B (pyHKumMm P04* 3HaveHune “3” M HaxmuTe Knasuly @ (Ha gucnnee 6yget
MeaneHHO Muratb _—,’)_

MopaiTe komaHay 3anycka. B 3aBopackoit HacTpoike 3To KnaBuiia Ha navenu MY ans
3anycka B NpsAMOM HanpaeneHuu. [Ona 3anycka B oGpaTHOM HanpasrieHve unv ans BbiGopa

knemm FWD wnu REV B kayecTBe KOMaHAbl 3anycka, U3ameHute 3HavyeHune pyHkumm FO2.
-

lMocne komaHApl 3anycka, Ha AUCNNee 3aropuTtcs =/ M HAYHETCs cTaTudeckas aBToOHacTporika ¢
OCTaHOBMNEHHbLIM ABUraTenem.

(MakcumanbHoe Bpems aBTOHACTpourku: npubn. 40 cek).

3atem gBuratenb pasroHntTcs Ao 50% 06a3oBOM 4YacToTbl U HAyHeTCs OuHaMU4Yeckas
aBToOHacTpowika. [locne BbINONHEHUS U3MepPeHW ABUraTenb aBTOMaTUYECKN OCTaHOBUTCS.
(MpnbnuanTenbHoe BpeMs AMHAMUYECKON aBTOHACTPOWKKN: Bpemsi yckopeHus + 20 cek + Bpems
3ameqneHus).

Mocne ocTaHOBKM ABUraTens B NyHKTE @, aBTOHaACTpoOWiKa NPOAOIHKMT paboTy C OCTaHOBMNEHHBLIM
ABUraTenem.
(MakcmmanbHoe Bpemst aBToHacTporiku: Mpubn. 20 cexk).

Oeuratenb pasroHutcst o 50% 6a30BoM 4acTOTbl M HAa4YHETCS OMHAMM4Yeckass aBTOHACTPOWKaA.

Mocne BLINOMHEHMS U3MEPEHUI ABUraTeNlb aBTOMaTUYECKN OCTAaHOBUTCS.

(MpubnuantensHoe Bpems AMHaAMUYECKO aBTOHACTPOMKNU: Bpems yckopeHus + 20 cek + Bpewms

3ameaneHus).

@ nMocre ocraroskm ABuratens B NyHKTe @, aBTOHACTpOWKa NPOJOIKUT paboTy C OCTAHOBMNEHHBIM
aBurartenem.

(MakcmmanbHoe Bpemst aBToHacTpoiku: Mpubn. 20 cexk).

Ecnn knemmbl FWD wnun REV BbiGpaHbl B KayecTBe KomaHgbl 3anycka (F02=1), coobuieHne
£ri7'va pucnnee OyneT cBmaeTenbCcTBOBaTb 06 OKOHYaHUU n3MepeHus. OTKMNYeHMe KOMaHabl
3anycka npvBeaeT K OKOHYaHWI0 aBTOHACTPOWKU.

Ecnu komaHga 3anycka nogaHa ¢ naHenu MY nnu no cetu, To oHa aBTOMaTUYECKN OTKITHOYUTCH
npu 3aBepLUeHUN U3MEPEHUIA.

@ Mo 3aBepLUEHMIO aBTOHACTPOWMKM Ha gucniiee NosiBUTCA cneayrowmin no cnucky kog PO6*.

® © ©

©

@

Mpwubn. 50% Ga3oBoi YacToTbl

ﬁ—“; iACC 3H20 gDEC 4—b ACC EHQO ;:DEC 4—b~
: s 7 S : s -

@ i
! s i7" 208 ¢

‘ Onepauua aBTOHACTPONKW

B

C 3aBoAckue HaCTPOWMKM perynsatopa CKOPOCTU YCTAHOBMEHbl HWU3KUMK ANd npefoTBpalleHus
|-lpw“eqa"'“e|<or|e6aHV||7| ckopocTn. Tem He MeHee, konebaHWsi CKOPOCTU MOrYT ObITb CBSI3aHbl C YCNOBUSMM

paboTbl MexaHu3Ma, YTO MOXET NMPUBECTU K OLUMOKE aBTOHACTPOWMKU (r"_‘r‘ ?). Ecnn BosHukatoT
konebaHus cHU3bTe KO3MPULNEHT YCUNEHNST PEryNATopa CKOPOCTU 1 MOBTOPUTE aBTOHACTPOWIKY.

m Ecnn aBTOHacTpoiika npu paboTe ¢ BEKTOPHLIM yrpaBrieHUeM He MOXeT ObITb BbiIOpaHa

Ecnn “ABTOHacTpowika auratens npu paboTe ¢ BeKTOpHbIM ynpaBneHunem (P04*=3)" He MOXeT ObiTb
BblOpaHa wu3-3a oOrpaHnyeHuin obopyooBaHWs, BbLINOMHUTE “ABTOHACTPOMKY MpU  OCTAHOBIIEHHOM
peuratene (P04*=1)" kak noka3aHo Hwxe. [0 CpaBHEHUIO C AMHAMWYECKON aBTOHACTPOMKON NpW TaKown
aBTOHACTpoke MoOryT ObiTb Oonee HW3KMe MoKasaTenu TOYHOCTU PEerynupoBaHUsi CKOPOCTU WU
CcTabunbHOCTK, NO3TOMY MOCME CTATUYECKOW aBTOHACTPOMKM HEeoOGXoOMMO XOpOLUO NpOTeCcTMpoBaTb
paboTty npmBoaa.

(1) Ona ctaHpapTHbIX gBurartenen Fuji 8- cepun, 6-n cepumn, unu cepumn VG
@ YcraHosuTe napameTp P99* B COOTBETCTBMM C TUNOM ABUraTens
@ WHnumanuaunpynte napameTpbl gsuratens 1 (H03=2)
YcrtaHosute F04*, FO5*, P02*, n PO3* B COOTBETCTBMM C HOMUHANBbHBLIMU AAHHLIMWU ABUraTensi
BbInonHMTE aBTOHACTPOVKY Npwn OCTaHOBNEHHOM aBuratene (P04*=1)"

411
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(2) IOna aBuratenen gpyrux npouvssoguTenemn

@ YctaHosute F04*, FO5*, P02*, n P03* B cOOTBETCTBMM C HOMMHAmNbHLIMU AAaHHLIMW OBUraTens,
Hane4yaTaHHbIMU Ha lWUNbAMKE ABUraTens

@ ycravosute AononHuUTenbHble napameTpsl Asuratenen (dyHkumn P06, P16* - P23*) no AaHHbIM
U3 KaTanora NpoM3BOAUTENS ABUraTens.
Ona 6Gonee nogpobHOM uHdoOpMaumnm O npeobpa3oBaHMM MapaMeTpoB M3 Katanora B
COOTBETCTBYIOLME 3HaYeHns Ans napameTpos MY cesxutecs ¢ npegcrasutenem Fuji Electric.

® Buinonnute aBTOHACTPOWKY Npu ocTaHOBMNEHHOM aAsuraTtene (P04*=1)”

(3) ABTOHacTpouka (npu ocTaHOBIEHHOM ABuUratene)

LN
YctaHoBuTe B dyHKumMn P04* 3HayveHne “1” n HaxmuTe Knasuwly @ (Ha pucnnee 6yget
MezneHHo muraTb /).

MopaniTe KomaHay 3anycka. B 3aBOACKOM HacCTpoWke 3TO Knasuwla Ha naHenu MY gna
3anycka B NpsMOM HanpaeneHun. [ns 3anycka B obpaTHOM HanpaeneHve wunv ang Belbopa
knemm FWD wnu REV B kayecTBe kKOMaHAbl 3anycka, U3aMeHuTe 3HavyeHue pyHkumm FO2.

Mocne koMaHabl 3anycka, Ha AUCTNee 3aropuTcst / W HaYHeTCA cTaThYeckas aBTOHACTPOIiKa C
OCTaHOBSIEHHbIM ABUraTeNEM.

(MakcumanbHoe Bpems aBTOHACTpourku: npubsn. 40 cek).

Ecnu knemmbl FWD unn REV BbiGpaHbl B KadecTBe koMaHAbl 3anycka (F02=1), coobuieHue
~rvwa guennee 6yneT ceuaeTenbcTBoBaTh 06 OKOHYaHUKM M3MmepeHus. OTKIOYEHNe KOoMaHab!
3anycka NnpMBeaeT K OKOHYaHUIO aBTOHACTPOWKN.

Ecnun komaHaa 3anycka nogaHa ¢ naHenv MY unm no cetu, To OHa aBTOMaTUYECKU OTKIOUUTCS
npu 3aBepLUeHNM U3MepPEHUi.

© © Q

®

® Mo 3aBepLUEHMIO aBTOHACTPOWMKM Ha gucnriee NosiBUTCA cnegyowuin no cnucky kog P06*.

m OWIMOBKN aBTOHACTPOMKN

HekoppekTHas aBTOHacTponka MOXeT MPOU3BOAUTbL OTpuuaTenbHbIn aPEEKT Ha NPOU3BOAUTENBHOCTb
paboTbl 1, B 0CO00 HEONAronpuATHOM criyyae, gaxe npuBoauTb K BUOpauusMm n konebaHusiM CKopocTu
WUNN CHWXEHUO TOYHOCTM perynupoBaHus. o aTon npuunHe npeobpasoBaTtenb onpefenseT ntobble
OTKMOHEHUS1 pe3ynbTaToB aBTOHACTPOMKM Unu Niobble OWMOKM B MpoLecce aBTOHACTPOMKW, BbiAaBasi
oLmnobky £

B Tabnuvue npuBegeHbl BO3MOXHbIE NPUYNHBLI BOSHUKHOBEHUS OLLUMGOK NPY aBTOHACTPOMKE.

B03MOXHbIE MPUYUHbI
OLUNOOK aBTOHACTPOWMKN

MogpobHocTn

-Mpun obHapyxeHnn gucbanaHca HanpskeHW Ha Bbixoge unu obpeia dasbl.

Owwnbka pe3ynbLTaToB -Mpun aBTOHACTPOWKE NONMYYUIIUCL HEMPUEMITMO BbICOKME UM HU3KNE 3HAYEHWUS

napameTpoB U3-3a Pa3OMKHYTOW BbIXOAHOW LIENW.

Ownbka BbixogHoro Toka | Npy aBTOHACTPOMKE NPOTEKAET CIMLIKOM 6OMbLUION TOK.

Bo Bpemsi aBTOHACTPOVKM Gblnia OTKIYeHa koMaH4a 3anycka unm 6binu nogaHbl

curHansl STOP (MpuHyanTensHbIM ocTaHoB), BX (octaHoB Ha BbiGere), DWP

(MpenoTBpalleHne kKoHAeHcaTa) Unu Apyrne nogobHble KOMaHAab!.

- Bo Bpems aBTOHacTpoliku cpaboTana nobast u3 hyHKUMIN orpaHnyeHust paboThbl.

- MakcumanbHasi YacToTa UM BEPXHWUI OFrpaHUIUTENb YacToTbl OrpaHuyMBaloT paboTty

YHKLMN aBTOHACTPOWKMU.

Opyrve ownbku Mpu npocajke HaNpPsXKeHUst UK NOSIBIEHUM OGO ApYroi aBapuu.

Mpn BO3HUKHOBEHMM MOBON WX YyKa3aHHbIX OWWBOK, YCTPaHUTE MNPUYMHY OLIMOKM M NOBTOPUTE

aBTOHACTPOWKY, unun obpartuTeck Kk npeacrasutento Fuji Electric.
Ecnv Kk BbiIxogy nogkntoyveH BbIXoAHOW unbTp, OTAMYHbIM  OT Fuji (OFL-ooo-oA), He

(”p”“‘e”aH”erapaHTmpyeTCﬂ NpaBUMbHOCTL ABTOHACTPONKW. Ecnn 3ameHsieTcst MY, NOAKMIOYEHHbI K TakoMy
GuUnNbTpY, 3anuuTe 3HaYeHUs HacTpoek nepBUYHOro conpoTtuBneHus %R1, peakTuBHoro
conpoTtuBrieHnss %X, TOK XONOoCTOro Xoda WM HOMUHanbHOE CKONbXeHwe ¢ npexHero MY u
yCTaHOBUTE NX B PYHKUMOHAmNbHbIE koAbl HOBOro M4,
Bubpauun, koTopble MOryT BO3HWKAaTb MPU WUCMONb30BaHMM  YNPYron CBS3W C NPMBOAOM MOrYT
cynTaTbCa AONYCTUMbIMM, TaK Kak Mpy aBTOHACTPOMKE HanpshKeHue NpuknaabiBaeTcs no wabnoHy.
ABTOHacCTpoVika MOXeT He NMpMBOAWTbL K owmbke, 0OOHaKO Mocne Hee criegyeT NpoBeputb paboTy
nsurartens.

Ownbka
nocnegoBaTenbHOCTU

Owwnbka ns-3a
orpaHu4eHun
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4.1.9 bBa3oBble HaCTPOMKMN (PpyHKUUN <4>

[na paboTel co cneunanbHbiMu asuratenamu Fuji VG npy BEKTOPHOM ynpaBreHun ¢ AaTYnKOM CKOPOCTHU

(F42*=6) Heobxoanmo HacTpouUTb crieaytoumne qyHKUMOHarbHbIe Kodbl. (CM. puc 4.1 Ha c. 4-1).

LY MoopobHee O HacTpolike (YHKLMOHamNbHbIX kogoB cMm. [naey 3, Pasgen 3.4.2 “ YcTaHoBka
yHKUMOHanbHbIX KOAoB -- MeHo#1 “HacTtponka napameTpos”--“.

PyHKL,. koA HasBaHuve 3HayeHne yHKLUn 3aBofCKMe HAaCTPOMKU
0: OsuraTtens Tvna 0
7 * 2: OBuratens Tuna 2 CTtaHpapTHbI ABUraTenb
iy Bui6op aguratenst 1 A (Cratinap A
== (OBuratenb Ans BEKTOPHOrO yrnpaBneHus) Fuji, 8- cepus)
. Oeuratens 1 HomuHanbHas MoOLWHOCTb
= S—_“ (HomuHanbHas MoLLHOCTb NOAKNIOYEHHOro ABMraTens COOTBETCTBYIOLLENO
MOLLIHOCTb) asuraTens
3: BkntoyeH (ecnn NTC tepmucTop)
- Tepmucrto Takke HeoBX0AMMO NepPeKntoYnTb
H AL p p A P 0: OTKnMIoYeH
asuratens (Pexum) nepekntoyatens SW5 Ha nnate ynpaBneHus B

nonoxexHne PTC/NTC

~ Y S;(:fmo(ggﬁ?x%l;a) 2: ®a3bl A/B co casurom 90 rpagycos. 2: ®asbl A/B
_ Bxopg obpaTHoi
o /5 cBsA3n (paspelleHne 0400 (1024) 0400 (1024)
3HKOAEepa)
~ rm7 * | MakcumanbeHas MapameTpel paboTbl 06opynoBaHUst 50 (Fu)
oo yactoTa 1 (Mpwm.) ns TecToBOrO 3anycka ABuraTens
~ 1 + | Bpems yckopenus 1 yBenuubTe 3Tn napameTpsl. Mpy GicTpoM 6
oy (MpumeyaHue) yCKOpEHUW/3amMeasieHnn aBurateris MOXeT He (cex)
—~ o+ | Bpemsi sameanenus 1 | obecneunTb paboTy ABuratens 4OMKHbIM 6
e (MpvmeyaHue) 06pasom. (cex)
Tennosas
_ neperpyska
F~ /! | peuratens 1 0.00: OTknO4EeHO 3aBucuT oT MolHocTm MY
(YpoBeHb
neperpysku)
lMocne HacTpoOMKM NapameTpoB, WHULMANM3UPYWTE napameTpbl asuratenss 1 € MOMOLUbBIO

dyHKUMoHanbHoro koga (H03=2). lNMpu aTtom aBTOMaTMyecku OBHOBATCA napameTpbl Asuratens PO1*,
P03*, PO6* - P23*, P53~ - P56, n H46.

Mpu n3ameHeHnn pyHkumm P02* aBTomaTnyeckm obHOBNATCA 3HavYeHns dyHkunn P03*, PO6*
(@meae _ 23+, P53* - P56*, 1 H46.

4.1.10 3anyck N4 ansa npoBepkn paboTbl ABUraTens

AOCTOPOXHO

Ecnu nonb3oBaTenb HacTpavBaeT (PYHKLUMOHambHble KOAbl HenpaBuibHO 6e3 MOMHOro NMOHUMaHus
3TOM WHCTpPYyKUMM K pykoBoacTBa nonb3oBaTenss FRENIC-MEGA, geuratens mMoxeTt paboTtaTb C
MOMEHTOM U CKOPOCTLIO, HE A0NYCTUMbIMU AN 060pyaoBaHUSA

MoxeT Nnpon3onTH HecHacTHbIN cny4yan unum yuepo6.

Mocne 3aBepLUeHMs1 MOAFOTOBKM K TECTOBOMY 3arycKy kak OnucaHo Bbllle, 3anyctute npeobpasoBaTtesib
ANs NpoBepPKM paboTbl ABUraTens, UCNonb3ys creaytolme OenicTBUS.

ABHUMAHME

Ecnn obHapyxuBatoTca ntobble OTKNOHEHMS OT HopManbHou pabotel Y wnn  pguratens,
HemeaneHHo octaHoBute [MY u wuccnegynte npuumMHy B cooTBeTcTBUM C [nasBon 6, “lNMouck
HeuncnpaBHoCTEN”

B NpoTMBHOM criydae BO3MOXHO BO3ropaHve v HecHacTHbIN criyyan.

Mpoueaypa TecToBOro 3anycka G
1) Mopaiite nuTanue Ha MY 1 nposepbTe, YTO Ha AUCTNee MUraeT 3aaaHHas vactoTa .2/ (0 'y)

(

~N
(2) YcTaHoBuTe 3agaHHyto YactoTy 5 'y, ncnonb3ys knasuwm <
(
(

)
\>/ (4acToTa JommkHa MuUrathb)

3) Haxxmute knasuwy & ansa sanycka asuratens Brepeq (Yactota AorkHa oTobpaxaTbes).
™y
4) ns ocTtaHOBKM ABMraTens Haxxmute knasuwy 2%,

4-13
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< MyHKTbI NPOBEpPKM NPy TeCTOBOM 3anycke >

e [lpoBepbTe, YTO ABUraTeNb BpallaeTcsl B MPSIMOM HanpaBrieHun
e [lpoBepbTe NMaBHOCTb BpalleHus 6e3 konebaHuii CKOpoCTU UK Ype3mMepHol BUGpaumm.
e [lpoBepbTe NNaBHOCTb YCKOPEHUS U 3aMeaneHust.

Ecnn B pa60Te He BblABIIEHbl OTKIMOHEHUA, HaXMUTe CHOBa KnaBuLly n yBEJ'IVI‘-II/IBﬁVITe 3a[laHHYyo

NS y
yactoty knasuwamu X, Mpoepsiite NyHKTbI, ykasaHHbIE BbiLLE.

( ( Coser

B 3aBucMMOCTM OT HacTpoek (YHKUMIA CKOPOCTb [ABUratens MOXeT YyBenuuuBaTbCs [0
HenpeaBUOEHHO BbICOKOrO M OMacHOro YpPOBHS, OCOBEHHO NpW BEKTOPHOM YMNpaBneHun cC
Jatyvkom unu 6e3 gaTtumka ckopocTu. [Onsa mnsbexaHusa 3Toro sBMeHust cylecTByeT (hyHKUMSA
OrpaHUYeHns CKOPOCTMU.

Ecnv nonb3oBaTtenb He 3HaKOM C HacTpowkamu (PyHKUMW (Hanpumep, ecnu 3anyckaeT 14 B
nepBbll pa3) pekoMeHAyeTCs MWCnonb3oBaTb BEepXHWA orpaHnyntens 4vactotel (F15) un
yrnpaBreHne MOMEHTOM (orpaHunynTens ckopoctun 1/2) (d32/d33). MNpwu nepsbix 3anyckax MY ana
rapaHTMpoBaHus 6e30NacHOCTU yCTaHOBUTE HeBONbLUME 3HAYEHUS B 3TN (DYHKLMM U NOCTENEHHO
yBenuumBamTe nx BO BpeMsi MPOBEPKU paboThl.

®PYHKUMSA OrpaHUYEeHNsi CKOPOCTU BbIMOMHSAET pornb Oapbepa NpeBbILIEHUSA CKOPOCTU MMM Kak
orpaHuyMTENb CKOPOCTU MpU ynpaBneHun MoMeHTOM. [logpobHee O YHKLUUAX OrpaHuyveHus
ckopocTu cMm. B PykoBogcTtee no nporpammupoBanunto FRENIC MEGA.

< U3ameHeHue PyHKLMI, KacaloWwMXCcA ynpaBneHus gsuraTtenem >

N3meHeHne Tekylmx (YHKUMOHAamNbHbIX KOAOB MHOrAA MOXET MOMOYb B Cy4vasix HedoCTaTOvHOro
MOMEHTa UNun npesblleHns Toka. MoapobHee cM. nasy 5 “®yHkuuoHanbHble koAdbl” 1 Mnasy 6 “lNouck

HeucnpasHoCTEN”.
Pexum
npaenexHus
DyHKLU. KO HaseaHue OcobeHHOCTM U3MEHEHUS y 603 c
u/f
aOc | Oc
— Ecnu aktuBMpyeTCs orpaHMyeHne Toka M3-3a masnoro
~ /77* | Bpems yckoperus 1 Py P Yy | Y
BPEMEHU YCKOPEHWUS!, yBENNYbTE 3TO BPEMS
- - Ecnu cpabatbiBaeT olwmbKa nepeHanpsikeHns ns-3a
ey Bpemsi 3amenneHust 1 P P P Y Y Y
~ Marnoro BpeMeHu 3aMeffieHusi, yBenunybTe 3TO BPEMS
Ecnn nyckoBon MOMEHT HeJOCTaToueH, yBennybTe
~ T ox dopcupoBaHue dopcupoBaHme MOMEHTA. Y N N
o MOMeHTa Ecnu HeHarpyxeHHbI ABUraTenb nepeBo3byxagaeTcs,
YMeHbLUMTE hopCHpOBaHME MOMEHTA
Ecnu dyHKUMS npenoTepalleHnst OCTaHOBKU
— i OrpaHunyeHune Toka cpyHKu penoTBpaLly v N N
/ ' (BuiGop pexuma) aKTMBUPYET OrpaHUYeHne Toka Npu YCKOPEHUN UMK
3amMeneHnu, yBennybTe YPOBEHb OrPaHNYEHNS.
Osuratens 1 (Ycunenve o
Mpun N3BLITOYHOM KOMMEHCALNN CKOTNbXXEHUS B
Tk KOMMeHcauum .
Vo CKOMBKEHS B OBUraTenbHOM PeXunMe YMeHbLUNTE KOIPULMEHT; Npur Y Y N
HeJO0CTaTOYHOWM KOMMNEHCALMN — YBENUYLTE.
OBUraTeribHOM pexnme)
Osuratens 1 (Ycunenue o
Mpyn N3BbITOYHOM KOMMEHCALNN CKONbXEHUS B
ok KOMMeHcauunm .
~ 0 TOPMO3HOM pPeXMMe YyMeHbLUNTE KOIPPULMEHT; Npu Y Y N
CKONbXXEeHUS npwm .
HEeOCTaTOYHON KOMMNEeHcaLMn — yBenuybTe.
TOPMOXEHUN)
KoadhpuumeHt
L nogaeneHus konebanun | Ecnu asuratens BUGpuUpyeT 13-3a KonebaHuii Toka, Y N N
R ToKa 1 yBenmubTe KO3MULIMEHT NOAABNEHNS.
(ans peuratens 1)

Y: NameHeHne acpdektBHO  N: MameHeHune He ahdeKTMBHO
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Ecnun npu BekTOpHOM ynpaBneHun ¢ AaT4MKOM unu 6e3 gartymka ckopocTu (BblOpaHHOM B nyHkTax 4.1.8
unun 4.1.9) npobnembl coxpaHsaTCH, NONPoOynTe M3MEHUTL CreayloLme YyHKUMOHamNbHbIE KOAbI.

BekTopHOoe  ynpaBneHue  ucnonb3yeT  NponopumoHanbHo-uHTerpaneHbin  [-perynatop  and
perynupoBaHus ckopocTh. KoHcTaHTbl P 1 | uHorga Heobxoaumo U3MEHsSITb B 3aBUCUMOCTU OT MHEpLIMK
Harpy3ku. B Tabnuue Hwxke npuBeaeH CNUCOK U3MEHseMbix napameTpoB. [MogpobHee cm. [naBy 5
“®yHKumMoHanbHble kogbl” U Mnasy 6 “MNounck HencnpaBHocTen”.

DyHKLU. kKO HasBaHune OcobeHHOCTU N3MEHEHUSA
ey YnpaBneH1e CKopoCTbIO Ecnuv npy nsmMeHeHUn KoMaHbl MOSABMSAETCA Ype3aMepHoe
L (PunbTp 3aaaHUs CKOPOCTU) | NepeperynmpoBaHve, yBenuybTe NoCTOAHHYI uibTpa.

Ecnu Ha curHan OC ckopocTy HaknaaplBaoTCs nyrbcauum, U3-3a 4ero
= YnpasrneHue CKopoCTbio HE MOXET BbITb yBernmyeH KO3 MULIMEHT YCUNEHUS, YBENUYbTE
oL (PunbTp obpaTHOM CcBA3N) MOCTOSIHHYIO 3TOr0 OUMbTPA ANA BO3MOXHOCTU YBENUYEHNS

KOahpuLMEHTa yCUNEHNA

Ecnu npu ynpaBneHun ckopocTbio BO3HUKAKOT KonebGaHusi cCkopocTu,
- = YnpasneHue cKopoCTbiO

= LS P (youneHve) YMEHbLLUTE 3TOT KO3PPULINEHT.
Y Ecnu peakunsa asuratens MeaneHHas, yBenunybTe 3TOT KO3 PULNEHT.
N, YnpaBneHue CKOpoCTbHO Ecnu peakuusi gBuratens MeasieHHas!, yMeHbLUUTE BpeEMsi
o L5 | (BpeMsa MHTerpupoBaHus) WHTErPUPOBaHUS.

4.1.11 TNoparoTtoBKa K NpakTU4eCKOMW IKcnyaTauum

Mocne npoBepky HopMarbHOW paboTbl ABUraTens ¢ npeobpasoBaTeneM 4acToTbl B TECTOBOM pPeXUME,
noaKnoYnTe ABUraTenb K MEXaHU3MY W BbIMONIHUTE MOHTAaX AN NPaKTUYeCcKon aKkchnyaTauuu.

(1) HactponTe npuknagHble yHKUMOHaNbHbIE KoAbl AN paboTbl 060pyaoBaHNS.
(2) NpoBepbTe conpsKeEHME C BHELLHUMU YCTPONCTBaAMM
1) WmuTauua asapun.

BbinonHuTe MMUTauMio aBapuio OOHOBPEMEHHbIM HaxaTWeM KnaBuLl @ + @_@ 6onee 5 cek n
npoBepbTe paboTy cxembl 3awuThl. MY goMmKEH OCTAHOBUTLCS U BblAaTb CUrHam aBapumn.

2) OueHka cpoka cny0Obl KOHOEHCAaTOPOB 3BEHA NMOCTOSIHHOMO TOKa

Mpu uncnonb3oBaHMM MHOTOMYHKUMOHANBLHOIO nNynbTa onepaTopa HeobXoAMMO BbIMOMHUTL
HaCTpOWKY HayanbHOro nopora Ans YHKUUM OLEHKM Cpoka Cnyxbbl KOHOEHCATOpPOB 3BeHa
MOCTOSIHHOTO TOKa.

Mpn wucnonb3oBaHMM nynbTa onepaTtopa ¢ USB noptoM Takke HeOoOXoAMMO BbIMOSHUTL
HaCTPOWKY Ha4YarnbHOro Nnopora Ansi OLIeHKM Cpoka Cny0Obl BO BpeMs 3KCnyaTaumu.

MoapobHee cMm. naBy 7 "TexHn4Yeckoe obCcnyxmMBaHue u NpoBepka”.

3) T[lpoBepka Bx040B/BLIXOO0B

[MpoBepbTe COMpPsPKEHME C  BHEWHMMM YCTpOWCTBamMKM ucnonb3ys MeHio#4  “Iposepka
BXOJ0B/BbIXOAOB” B pexume nporpammupoBaHus. MNMogpobHee cm. Masy 3 “Pabota ¢ nynbtom
ynpasneHus”

4) HacTpoiika aHanoroBbIx BX040B

HactponTte aHanorosble Bxoabl knemm [12], [C1] n [V2], ucnonb3ysa cooTBeTCTBYIOLLME DYHKLUMU
HaCTPOWKN CMELLEeHNs1, punbTpa 1 YyCUneHnst 4ns MMHUMU3aL My owmnoku.

5) Kannbposka aHanoroBbix BbixogoB [FM]

OTkanubpynTe NONHYIO LUKany aHanoroBbiX M3MepuTenen, noakmnoyYeHHbix K knemmam [FM1] n
[FM2], ucnonb3ya onopHoe HanpsbkeHune +10B DC. [Ons BbiBOAa OMOPHOrO HanpsiKeHust
HeobXo0aUMO HaACTPOUTb aHaNOroBbI BbIXOA Ha BbIBOA TECTOBOrO HanpsikeHust (F31/F35=14).

6) Ouuctka nctopumn aBapun

MponseeanTe OYNCTKY COXPAHEHHON UCTOPUN aBapuin UCNONb3ysa OYHKUMOHaNbHLIN kof (HI7=1).

piieigHienameHeHme HacTpoek copcupoBaHusi MmomeHTa (F09*), BpeMeHW yckopeHusi/3amenneHus
(FO7*/F08*) wu T[lN-perynsTopa CKOpPOCTM NpWU BEKTOPHOM ynpaBneHun. HacTpowite
hYHKLMOHanbHbIE KOAbl AOMMKHLIM 06pa3om.

CB 3aBUCMMOCTN OT COCTOAHUA I'IpaKTI/I‘-IeCKOIZ aKcnnyataunum MoOXeT noHagobuTbca
I
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4.2 Ocobble peXxumbl

4.21 ToONYKOBBLIN PEXUM

OTOT pasgen NocesiLLEH 3anycKy ABUratens B TONTYKOBOM PEXUME.

- f_ T
(1) MepeBog N4 B pexnm roTOBHOCTU K TONYKOBOMY pexmnmy. [ucnnen gomkeH otodpasuTb a7/,
o [lepekntounTe MY B pabounii pexxum (cm. c. 3-3)

- + "f;h\\i
(] Haxmute OOHOBPEMEHHO KraBWLLIN . Ha pgucnnee B TevyeHue 1 CeKyHObl noABUTCA
i1
YacToTa TOJT4KOBOro pexnma n CHoBa BEPHETCA COoOOLLEeHNe LTt

C e B dyHkumn C20 ycTaHaenuMsaeTcs 4acTtoTa Tondkosoro pexuma. B H54 un  H55
R yCTaHaBMMBaKOTCHA YCKOpPeHe U 3ameanieHne COOTBETCTBEHHO. OTU Tpu OyHKLUN OENCTBYIOT
TONbKO ANsi TONYKOBOro pexuma.
e icnonb3oBaHne yHKUUM BXOAHbIX KreMMm “[O0TOBHOCTb K TondkoBomy pexumy” JOG
obecneunBaeT nNepeknoyeHne Mexay HopMarbHbIM PEXMMOM paboTbl U PEXXMMOM FOTOBHOCTH
K TONYKOBOMY PEXMMY.
¢ [lepekntoyeHne Mexay HopMarnbHbIM PEXMMOM paboThbl U PEXMMOM FOTOBHOCTU K TONYKOBOMY

I ()
pexXMmy C NOMOLLIbIO KrnaBULL @ * Y BoamoxHO TOMbKO korga N4 octaHoBNEH.

(2) 3anyck gBuratensi B TONYKOBOM pexXume

Y,u,epmmsame Knasuuly ana pa6OTbI aBuratena B TONYKOBOM peXume. [na ocTtaHoBKM
aBuratensa oTnyctuTe KnaBully.

(3) Bbixog 13 pexunma roToBHOCTU K TONMYKOBOMY PEXUMY U BO3BPALLEHME K HOpManbHOM paboTe.

I N

HaxmnTe 0QHOBPEMEHHO KNaBuLLIn + W,
4.2.2 [ONCTaHUUOHHbLIA U MECTHbIN PEXUM

MNpeobpasoBaTternb MOXeT YNpaBnsATbCA B ABYX peXumax: AMCTaHUMOHHOM unu  MecTHom. B
OVCTaHLUMOHHOM peXume, UCnonb3ytolemcss B 0OblMHOWM paboTe, WUCTOYHWMK YNpaBrieHUst 3aBUCWUT OT
HacTpoek dyHkumiA MY, B TO BpeEMsS kak B MECTHOM peXUMme, WUCMOSb3yoLeMcs Npu 06CnyXuBaHUM
NPOVICXOAUT NepeKnodeHre YNPaBeHNs B PyYHON PEXUM C NaHenm ynpasneHus.

e [InCcTaHUMOHHLIN pexum: KomaHdbl 3anycka W 3agaHus 4acToTbl BblOuparTcs (PyHKUMOHaMNbHbIMU
Kod4amu Unu curHanamu nepeknoyeHns NCToOYHMKa KOMaHA, 3a UCKMoYeHnem
curHana “Beibop ynpaeneHus ¢ nyneta” LOC.

o MecCTHbIN pexum: NCTOYHMK KOMaHg - naHenb YnpaBfeHusl, He3aBUCMMO OT HaCTpPOeK
COOTBETCTBYHOLWMX (pyHKUMI. [laHenb ynpasrneHus mmeeT npuopuTeT Haj
CcuUrHanamm ynpasreHus B pexuMe ynpasreHus no ceTu.

KomaHabl 3anycka ¢ naHenu ynpasieHUsi B MECTHOM pexume
B Tabnuue onucaHbl Npoueaypbl Noga4Yv KoMaHzg 3anycka ¢ naHenv ynpaBneHusi B MECTHOM PEXUME.

3HaveHune FO2 (komaHga 3anycka) [encTBus komaHabl 3anycka ¢ naHenm

. 6 AU
0: BkntoyeHne KHomkamm "‘ C | Haxatne «knasuwm CB 3anyckaet pgaOsuratenb B HanpaslieHWUWU,

naHenu. onpegeneHHom komaHgamv FWD vnn REV, HasHa4YeHHbIMM Ha KIeMMbI
(HanpaBneHwve BpalleHust onpegensieTcs oP
knemmamu [FWD]/[REV]) [FWD] wnm [REV] cooTBeTcTBeHHO. HaxaTue  knasuLum

OCTaHaBMBaET ABUraTesb.

1:  BknioyeHne KomMaHgamMuM  KNeMm 6@
FWD/REV HaxaTune knasumwm 3anyckaeT gBuratenb B NPSIMOM HanpaBfieHUu.

2. BKIoYeHME  KHOMKAMM / o | Haxatue knasuwy %) ocranaBnvBaeT asuUraTenb.
Henm (Brepen) YcTaHOBKa HanpaBrieHUs BPaLLEHWUs! He TpebyeTcst

) 15 AL
3: BkrnioyeHne KHomnkamm / € | HaxaTve knaBuwwm CB 3anyckaeT ABuratenb B 06paTHOM HanpasneHuu.

naHenu (Hasap) @
Haxatue knasuwm ocTaHaBnvBaeT ABuraters.

YcTaHoBKa HanpaeneHus BpalleHusi He TpebyeTcs

4-16



naea 4 3AMNYCK ABUrATEJIA

MepeknioyeHne Mexay AUCTAHUMOHHbLIM U MECTHbLIM PEXUMOM

MepekmntovyeHne Mexay AUCTaHUMOHHBIM M MECTHbIM PEXMMOM MOXeT OblTb OCYLLECTBMIEHO BHELUHUM
curHanoM. [ns ycTaHOBKM BO3MOXHOCTU MEPEKroveHns Heobxoammo ycTaHoBUTb dyHkumio LOC Ha
nobyto BxogHyto knemmy [X1] — [X7] yctaHoBMB 3HaveHue “35” B ogHy u3 dyHkumn EO1 — EQ7, E98 u
E99.

MepeknioyeHne ¢ ANCTaHLUMOHHOIO pexuma B MECTHbIi aBTOMAaTUYECKM COXpaHsieT Tekyllee 3HayeHue
YacToTbl M3 AMCTaHUMOHHOrO pexuma. Ecnu pgBuratens B MOMEHT nepekniodeHuss pabotan B
ONCTaHUMOHHOM pexume, KOoMaHAa 3arnycka aBTOMaTU4eCKM OCTaeTCs BKIIOYEHHOW, Tak 4TO Bce
Heobxogumble napameTpbl ocTalotcsa. OpgHako, ecnu ecTb HeCcOOTBETCTBMS B HacTpoMKax
OVUCTAHLUMOHHOTO pexmnMa W naHenu (Hanpumep nepekniodeHne ¢ obpaTHoro BpalwleHus B
OVCTaHLUMOHHOM PEXnMe Ha NpsiMoe BpalleHne B MECTHOM pexume), MY aBTomaTnyeckn 0CTaHOBUTCS.
Mepeknioderna Mexay AUCTAHUMOHHBIM M MECTHBIM PeXMMamMn B 3aBUCUMOCTU OT TEKYLLEro COCTOSHWA
(Bkn/Beikn) curHana LOC, npyBedeHbl HUXe Ha pUcyHKe. Takke cM. Tabnuuy Huxe.

LOC = OFF

[UCTaHUMOHHLIA PEXUM

LOC = OFF

MecTHbIA pexinm

LOC =ON

LOC=0ON

Mepexoabl Mexay ANCTaHLUMOHHBIM UMM MECTHBIM pexXnMamMmm
4.2.3 BHelwHWe KOMaHAbl 3anycKa/4acToTbl
B 3aBofckux HacTporikax UCTOYHMKOM KOMaH[ 3arnycka W 4acToTbl SBMsSieTCs nynbT onepaTtopa. B atom
pasgene onucaHbl Apyrne MpuMepbl UCTOYHUKOB KOMaHA - BHELWHWA MOTEeHUMOMETp B KayecTBe
WCTOYHMKA 3a4aHuns YacTOThl U BHELLHWE NepeknioyaTeny B Ka4ecTBe KOMaHA 3anycka Bnepea/Hasag.
YcTaHoBUTE 3TW BHELLHWE UCTOYHUKK, UCNONb3Ys creayolime AeNCTBUS.

(1) HacTponka pyHKUMOHANbHLIX KOAOB

DyHKL,. kKog HaseaHue 3Ha4yeHne 3aBofckas HacTponka
s KomaHpga yacToThl 1 1: AHanoroBoe HanpsikeHue Ha Bxoge [12] 0
~ {'_,i—_’ YnpasneHve 3anyckom 1: CurHanbl BHELWHWX LUMGPOBbLIX BXOO0B 2
£ 95 ®yHKUMS knemmbl [FWD] | 98: KomaHaa 3anycka Bnepen FWD 98
£ 59 ®yHKUMS knemmbl [REV] 99: KomaHpa 3anycka Hasag REV 99
Ecnu BkntodeHbl curHanbl knemm [FWD] n [REV], 3HayeHne FO2 He MOXeT ObiTb M3MEHEHO.
(i Mpivesarie  [nst nameHeHns pyHKLMM FO2 HY>KHO OTKMIOYUTL 3TW KNEMMBI.

(2) Mopkntounte noTeHumMomMeTp K knemmam [13], [12] n [11].

(3) Mopaknounte nepekniovatens KomaHabl Bnepen mexay knemmamu [FWD] u [PLC], a nepekntoyaTens
KomaHabl Ha3ag mexay knemmamu [REV] n [PLC].

(4) Onsa 3anycka N4 noBepHWTe NOTEHUMOMETP ANS MOAayn HamnpsbKeHUa Ha knemmy [12] n Bknounte
nepeknyaTens 3anycka Bnepes unv nepeknoyarterns 3anycka Hasag.

L O mepax npeaoCcTOPOXHOCTY NpY NoakntodeHnn cMm. nasy 2 “ YcrtaHoBka v nogknoyeHue MY”.




nasa 5 ®YHKLUNOHAJIbHBIE KOAbl

aea 5 ®YHKLUMOHAIbHbIE KOAbl

5.1 Tabnuua pyHKLMOHaNbHbLIX KOAOB

DyHKUMOHaNbHbIE  KoAbl MO3BOMSAKT HacTpouTb npeobpasoBatenn 4vactotel FRENIC-MEGA B
COOTBETCTBMU C TpeboBaHUAMN 06opyaOBaHUS.

Kaxgbii pyHKUMOHAnNbHLIN Kog MMeeT 3-Xx CUMMBOJNIbHOe OyKBeHHO-UuudpoBoe o6o3HayeHue. lepsas
OykBa o00O03HavaeT rpynny, a crnegyoowuve [[Be UMPPbl —MHAMBUAyalnbHbIA  KO4 B rpymnne.
PyHKUMOHamNbHbIE KoAbl cucTemaTnsmpoBaHbl Mo 12 rpynnam: OcHoBHble dyHkumn (F koabl), PyHKUMM
BBoga/BbiBoga (E koabl), ®yHkumm ynpasneHus Yactoton (C koabl), MNapametpbl 1-ro_gsuratensa (P
kodbl), PyHKUMKN Bbicokoro ypoBHS (H kogwl), MapameTpbl 2-ro,3-ro u 4-ro gsurarens (A, b v r koabl),
MpuknagHble dyHkUumK 1 1 2 (J n d kogbl), CeTteBble dyHKUMM (Y kKodbl) U PyHKLMM onuui (0 KoAdbl).

OTO PYKOBOACTBO He COOEPXMT oOnucaHusa @yHkumi onuuin (o kopos). OnucaHve 3TUX YyHKUUA
NpuMBEeaEHO B MHCTPYKLMM Ha KaXkayro OnuuI.

Hwxe npvBegeHa gononHuTenbHas nHdopMauus o Tabnuue yHKUMOHAmNbHbIX KOAOB, NPUBEAEHHONM Ha
c. 5-3 1 nocnegyoLwmx cTpaHmuax.

m_M3meHeHMe, noaTBepXAeHME M coXpaHeHWe 3HavyeHun yHKUMOHaNbHbLIX KOAOB BO BpeMs
pa6otbi MY

®yHKUMOHanNbHbIE KOAbl B Tabnuue oTMeYeHbl B COOTBETCTBUMU C BO3MOXHOCTBIO UM HEBO3MOXHOCTbIO
nX M3aMeHeHusi Bo Bpemsi pabothl MY (BpaweHns geuratens).

M3meHeHne MogTBepxaeHne U coxpaHeHne 3HavYeHUss PYHKUMOHaNbHOro

Ob6o3Ha4eHune
npu pabote Kkoga

Ecnu 3HayeHune Koga, NnoMe4vyeHHOro Y* nusmeHaeTcd Knasuwamm
N9

7\, naMeHeHne noBnusieT Ha paboTy HeMeaneHHo, OAHaKo
M3MEeHEeHne He COXpaHNUTCA B MNaMATU ny Ao Tex nop, noka He
Y* BoamoxHo @ @
OyneT HaxaTta knasuwa =¥, Ecnu Bbl HAXMeTe KnaBuy &

5
6e3 HaxaTus @ paGoTa NpoAoIKUTCA C NpeablayLLmm
3HaYeHueMm.

Ecnu 3HavyeHne koga nomeveHHoro Y naMeHsieTcs Knasuamm
N
wafl , UIBMEHEeHNsa He BCTynaeT B cuny. TonbKo npu
Y Bo3amoxHo @
HaXKaTUM KNaBuWn =¥ n3aMeHeHust BCTYNSAT B CUIY U
COXpaHATCsA B namMATn npeobpasoBaTens.

N HeBo3moxxHO -

= KonupoBaHue gaHHbIX

MynbT onepaTtopa cnocobeH KonupoBaTb 3HaYeHUS PYHKLMOHAamNbHbIX KOAOB, COXpaHEHHble B NaMsTu
npeobpasoBaTenst YacToTbl B NaMATb NynbTa onepatopa (cM. MeHio#7 “KonvpoBaHue faHHbIX” B pexume
nporpamMmmupoBaHusi). bnarogaps aToi BO3MOXHOCTM Bbl MOXeTe nerko nepeHoCcUTb [JaHHble,
COXpaHeHHble B 04HOM npeobpasoBaTene Ha Apyrve npeobpasosartenu.

Ecnu xapaktepuctukn npeobpasoBaTenen OTNUYAKOTCS, HEKOTOpble 3HAYeHUs] KOOOB MOIYT He
KonupoBaTbCs ANA coxpaHeHust 6esonacHon paboTtbl 0b6opyaoBaHus. PyHKLUUKM, KOTOpble MOFYT UMK He
MOTyT KOMMPOBAaTbCS OMWUCBIBAKTCA CrneaylwuMm cuMBonamu B ctonbue “KonvpoBaHue [aHHbIX'
Tabnuukl Ha c. 5-3 1 nocneayroLmnX.

Y: Konupytotcs B ntobbIx cnyyasx

Y1: He konupytoTtcs, ecnv HoOMMHanbHas MOLLHOCTb OTNIMYAEeTCa OT MOLLHOCTM ucxogHoro MMY.

Y2: He konupytoTcs, eCnn HOMUHanbHoe HanpsiXeHue oTnu4aeTcs ot ncxogHoro MY

N: He konupytotca (PyHKUunKM, noMeyeHHble cumBoniom “N” He cpaBHMBAKOTCA NpW onepaumm CpaBHEHMWS)

MogpobHee 06 ycTaHOBKE W pedakTUPOBaHUM (PYHKLIMOHAMbHBIX FOAOB CMOTPY naBy 3
[Tpivgsatie  "pagora c nynsTom onepatopa’.




nasa 5 YHKLNOHAJIbHbBIE KOAbl

m Vicnonb3oBaHMe MHBEPCHOW JIOTMKX ANS NporpaMmMupyemMbiX BXOA4OB/BXO40B

CaoWicTBa LdPOBbIX BXOAHBLIX M BEIXOOHBIX KNEMM MOTYT OblTb M3MEHEHbI C MOMOLLBIO PYHKLMOHATBHbIX
KOOOB AN MHBEPCUM MOAABaeMbIX Ha HUX JIOrMYECKMX CUrHamnoB. VIHBepcHas Iornka WHBepTUpyeT
coctosiHua BKI/BbIKJT (normdeckme 3HaveHus 1/0) curHanoB BxogoB M BbixogoB. CoctosiHne BKIJ1
(3aMbikaHMe Knemm) nNpy HopMarnbHOW forMke aKBMBaNeHTHO coctosiHuio BbIKJT (pa3mbikaHne knemm) npum
MHBEpPCHON noruke. C NOMOLLbIO HACTPOMKM hYHKLMOHANBbHBLIX KOLOB MOXHO, B TOM YMChe, BKIHOYaTb U
BbIKIIO4aTb BXOAb! U BbIXOA4bI NpeobpasoBaTens.

[na nHBepcmm Normkm BXogHOM Unn BbIXO4HON Knemmbl BBeguTe 3HaveHne 1000 (c pobasneHnem 1000 k
3HAYEHWIO NPU HOpMAIbHOW NOTUKE) B COOTBETCTBYHOLUNIA (PYHKLMOHAMNBHbIN KOA.

Mpumep: Komanga “OctaHoB Ha Bbibere” BX, HasHa4eHHas Ha nobyo knemmy umdgposoro Bxoga [X1] —
[X7], ncnonbsysa cootBeTcTBYtOWMI Kog EQ1 — EO7.

3HayeHne yHKLMOHaNbLHOro Koga OnucaHne
7 BkntovyeHne Bxoga BX Bbl3blBaeT OCTAHOB Ha BblOere
1007 OTkntoyeHne Bxoaa BX Bbi3biBaeT OCTAHOB Ha Bblbere

HekoTopble curHanbl He MOTyT UMeTb MHBEPCHYHO FTOFMKY B 3aBUCUMOCTU OT Ha3HaYeHHOW yHKLMN.

m Pexxum ynpasnieHna npuBogom

lMpeobpasoBatenb 4actotel FRENIC-MEGA wmoxeT pabotate ¢ U/f-ynpaBneHnem, C BEKTOPHbIM
ynpaBneHnem 6e3 gaTymka CKOPOCTM UIN C BEKTOPHBLIM YMNpaBrieHWeM C AaTYMKOM CKopocTu. HekoTopble
PYHKLMOHanbHbIE koAbl AEACTBYHOT UCKKOYUTENBHO ANS ONpedeneHHOro pexuma ynpasneHusi NpuBogoM
n o6o3HavalTca cumBonammn Y (npumeHnm) n N (He npuMeHMM) B KOJTOHKE “YnpaBneHne npvBogom” B
Tabnuue Ha cneaylowmux cTpaHuuax. Kaxagpii Tvn ynpaeneHusi o6o3HaveH abbpesuatypamu “U/f” (U/F
ynpaenenune), “6e3 [OC” (BekTopHOe ynpaBneHue ©e3 pgatymka ckopoctu) u “c OC” (BekTopHOEe
yrnpaBreHne ¢ 4aTYNKOM CKOPOCTH).

MoagpobGHee o0 pexrMmMax ynpaeneHus npusogom cm. naey 4 “3anyck gpuratens’”.

FRENIC-MEGA - 310 06LLENPOMbILLNEHHbIA NpeobpasoBaTernb 4acToThbl, Ybs paboTa
[pumeyatine onpeaensaeTca yHKUMOHAMNbHBIMU KOAAMU, 3aBUCSLLMMW OT YacTOTbl, KaK B OBbIYHbLIX

npeobpasoBaTensx. OgHako B pexumax ynpaBreHWsi CKOPOCTbi MpuBoda (BEKTOpHOe

ynpaerneHve ¢ patdMkoM wunv 6e3 gatyvka)  perynupyemblit napameTp — CKOpOCTb

ABuratensl, a He BbIxoAgHas 4acToTta [14, nostomy npeoGpasyiite 4acToTy K CKOpPOCTU

ABuraTens, cornacHo cnegytollen dopmyne:

CkopocTb aBuratensa (06/mumH)=120 x YacTtoTa (I'y) / Yucno nontocos




nasa 5 ®YHKLUNOHAJIbHBIE KOAbl

B Tabnuue npuBeaeHbl Bce yHKUMOHAmMbHbIE KOAbI, 4OCTYMHblE B NpeobpasoBatensax YyactoTel FRENIC-
MEGA.

F koabl: OCHOBHbIe PYyHKLUU

o Pexum
SR2_|23| ynpasnenus
qI>L8£§§’§ NpUBOAOM Cm
Koa HassaHue [unana3oH nameHeHuns o8z x8 PUEOA :
0 Q2alI|lokr cTp
= =S §| g Q| UM |bBesicdC
™ ol © ©
Sc|g (@2 ac
FOO [3awmTa aaHHbIX 0: OTkntoYeHbl 06e 3alnThl: 3aWmUTa AaHHbIX 1M 3awmuTa Y Y 0 Y Y Y |5-23
V3MeHeHWs 3a4aHus ¢ nynbTa
1: BkntoyeHa 3awyTa AaHHbIX U OTKIIOYEeHa 3alimTa U3MeHeHNs
3afaHus ¢ nynbTa
2 OTknioveHa 3almTa AaHHbIX 1 BKIIOYEHa 3aluTa usMeHeHus
3aAaHua ¢ nynbTa
3: BkntoyeHbl 0be 3alwmThl: 3alumTa JaHHbIX U 3almTa
V3MEHeHNs 3a4aHus ¢ nynbTta
FO1 [3apaHue yacToTh! 1 0: ™ knasuwm nynbTa onepatopa N|Y|[O]|]Y]|[Y]|Y |52
1: Bxop HanpsbkeHust knemmbl [12] (0 go +10 B)
2: TokoBbIi BXx0oA knemmbl [C1] (4 oo 20 mA)
3: Cymma BxoZ0B HanpshxeHust u Toka knemm [12] n [C1]
5: Bxoa HanpshkeHus knemmbl [V2] (0 go +10 B)
7: YnpaBneHue curHanamu knemm UP/DOWN (Beepx/BHu3)
8: ) knasuwm nynbTa oneparopa
(c KonMpoBaHMeM 3afaHnsA NPY NEePEKITIOHEHNN)
11:Mnata undposoro BBOAA (ONUMSA)
12: UmnynbcHbi Bxog [X7] unu nnata sHkogepa (onuus)
FO2 (Cnoco6 3anycka 0: Knasuwwn RUN/STOP nynbTa onepatopa (HanpaeneHue N Y 2 Y Y Y |5-25
BpaLleHus onpeaensietcs komanaamv knemm FWD/REV)
1: Komangel knemm FWD wnu REV
2: Knasuwu RUN/STOP nynbTa onepatopa (Bnepea)
3: Knasuwwm RUN/STOP nynbTa onepatopa (Hasag)
FO03 MakcumanbHasi YactoTa 1 25.0-500.0 'y N Y *1 Y Y Y |5-25
F04 |basosas yactota 1 25.0-500.0 'y N | Y [500] Y | Y | Y [526
FO5 HommHanbHoe HanpskeHve Ha 0: BbIxogHOE HanpspkeHne NponopLMOHanbHO N [ Y2] * Y Y Y |5-26
6asoBoi yactoTe 1 BXOZHOMY HanpspKeHuo
80 — 240 B: HanpsixeHue, koHTponupyemoe AVR
(ans MY knacca 200 B)
160 — 500 B: Hanps»keHue, koHTponmpyemoe AVR
(ans MY knacca 400 B)
F06 [MakcvumanbHoe BbIXxoAHOE 0: BbIxogHOe HanpsikeHve NponopLMoHansHO N [ Y2]| *1 Y N N |5-26
HanpsbkeHue 1 BXOAHOMY HanpspKeHWo
80 — 240 B: HanpsixeHue, koHTponupyemoe AVR
(ans MY knacca 200 B)
160 — 500 B: HanpsxeHnue, koHTponupyemoe AVR
(ans MY knacca 400 B)

FO7 Bpemsi yckopeHus 1 0.00- 6000 cek Y Y [*2|Y Y Y |[5-28
FO8 [Bpems 3ameanerus 1 Mpum. Mpm 0.00 cKOPOCTb M3MEHEHNS YaCTOTbl HEOrPaHNYeHHa Yy|ly l|*=|Y |Y ]| Y |528
(Heo6Xx0aMM BHELLHWI OrpaHnUYUTENb YCKOPEHUWsi/3aMmeaneHms)

FO9 [NMogbem momeHTa 1 0.0% - 20.0% (B % OT HOMMHaNbLHOro HanpsxeHust FO05) Y Y [3]Y N N |5-28
F10 [OnektpoHHas 3awwmTa oT neperpesa | 1: [Ans o6LienpoMbILLNIEHHbIX ABUraTenei ¢ KpbinbYaTKon Ha Y Y 1 Y Y Y [5-30

1-ro asuratens Bany
(Bbibop Tuna Asuratens) 2: [na HeBeHTUNUpyeMbIX ABUraTenei unv gsuratenen ¢
He3aBMCMMOW CUCTEMOIN OXNaXaeH s
F11 |(YpoBeHb 0BHapyxeHus neperpysku) 0.00:OTkmioueHo Y Y12 4 | Y | Y | Y |5-30
1% - 135% HOMMHAaNBLHOrO ToKa ABuraTens
F12| (Tennosas noctosHHas BpEMeHM ) o 2o g o Yl Yy s lvylvy ]|y |53
F14 [Mepesanyck nocne nposana nutanus| 0: HemeaneHHas owmbka Y Y 1 Y Y Y [5-33
(Bbibop pexuma) 1: Owwmbka nocne BOCCTAaHOBIIEHUSI MUTAHWS
2: Owwbka nocne KOHTPONMPYEMOTO 3ameneHuns
3: HenpepbiBHast paboTa, Anst BbICOKOMHEPLIMOHHBIX
MexaH13mMoB
4: MNepesanyck ¢ 4acTOTbl, Ha KOTOPOI NMPOU3OLLINO OTKMIOYEeHNe
nmTaHns
5: Nepesanyck co CTapTOBON YaCTOThbI
F15 |Orpannyntens yactotel  (BepxHuit) | 0.0 - 500.0 Ny, Y Y |700] Y | Y Y |5-38
F16 (HwxHuit) | 0.0 - 500.0 My, Y | Y |00 Y Y | Y [5-38
F18 |[CmeweHve  (3agaHwue yactotbl 1) | -100.00% go 100.00% Y* ] Y |000]Y Y Y |5-38
F20 [TopmoxeHne NoCTOSHHLIM TOKOM 1
(YacToTa Hayana Topmoxenusi) 0.0— 60.0 'y Y Y [00]| Y Y Y [5-40
F21 (YpoBeHb TOpMOXEHUS) 0% - 100% (HD pexum), 0% - 80% (LD pexmm) Y|lY|o]|Y]|Y]|Y|[540
F22 (Bpems TopMOXeHUA) ™ ' Grinioueno): 0.01 — 30.00 cek Y | v [o0oo] Y [ Y[ Y [540
F23 MacToTa 3anycka 1 0.0-60.0 "y Y Y |05| Y Y Y |5-41
F24 (Bpewms yaepxaHus) 0.00 — 10.00 cek Y | Y [000] Y Y | Y [541
F25 MactoTta octaHoBa 0.0-60.0 'y Y Y |02] Y Y Y |5-41

3aTeMHeHHble dyHKUMoHanbHbe koasl(_— 1) gocTynHbl B MeHio GbICTpoit ycTaHoBkM (Quick setup)
*1 3aBoAckue HaCTPOMKU Pa3nuyaloTcsi B 3aBUCUMOCTM OT MecTa HasHayeHusi. Cm. Tabn. 5.1.

*2 6.00 cek ans MY mowHocTbio 22 KBT 1 Hwxe; 20.00 cek gnsa MY mowHocTeio 30 KBT v Bbile

*3 3aBoackue HACTPOMKM OTNNYAKTCA B 3aBUCMMOCTM OT MoLuHocTu MY. Cwm. Tabn. 5.2.

*4 HomuHanbHbIV TOK ABUraTens ycTaHaBnmBaeTca aBToMatndeckn. Cm. tabn. 5.3 (pyHkumoHanbHbIn kog P03)
*5 5.0 muH ang MY MotuHocTbio 22 KBT unu Huxke; 10.0 muH ansa MY mouHocTbio 30 KBT unu Bbille

5-3
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Koa

HassaHune

[lnana3oH n3meHeHus

M3meHeHne
npu pabote
KonuposaHue

[OaHHbIX
3aBoackue

HacTpONKM

Pexvm
ynpasreHus
npuBOAOM

U/t

Bes
ac

caAC

Cwm.
cTp

F26

3BYyK ABUratens
(Hecywas vactota WM

F27

(ToH mopynsuum

0.75 — 16 kI'y (MY B HD-pexume MoLHOCTbIO Ao 55 KBT nnu
B LD-pexume MowHocTbio Ao 18.5 kBT)

0.75 - 10 k'y (MY B HD-pexume moLyHocTbio 75-630 kBT 1
B LD-pexume MowHocTbio 22-55 kBT)

0.75 — 6 kl'y (MY B LD-pexxume mowHocThio 75-630 kBT)

<

=<

-
(S}

Y

5-42

0: YpoBeHb 0 (HeakTMBHO)
1: YposeHb 1
2: YpoBeHb 2
3: YpoBeHb 3

F29

IAHanorosbIn Bbixod [FM1]
(Bbibop pexvma

F30

(HacTpoika HanpsxxeHus

F31

(PyHKUMA

0: Bbixoa no HanpsbkeHuio (0 — 10 B)
1: Bbixog no Toky (4 — 20 mA)

5-43

0% -300%

Y+

100

5-43

Ha Bbixoa MoXeT 6bITb HazHayeHa oaHa U3 YHKUWIA:

0: BbixogHas yactoTta 1 (40 KOMNEeHcaLUmnn CKONMBbXEHUS)
: BbixogHas YactoTa 2 (nocrne KoMMeHcaLmun CKONbXEHNST)
: BbixogHol Tok

: BbixogHoe HanpsbxeHue

BbIXxogHOM MOMEHT

KoadhdpuumeHT Harpysku

BxogHas MoLHOCTb

: ObpartHas cesasb MNO-perynatopa (PV)

: OBbpaTHas cBA3b aHKoAepa

: HanpseHune 3BeHa NOCTOSIHHOTO TOKa
10:YHuBepcanbHbIN aHanoroBbIN BbIXO4

13:BbixoagHasi MOLWHOCTb ABUraTens
14:KannbpoBoyHbI curHan (+)

15: 3apanue MO-perynsitopa (SV)

16:Bbixopg MNNO-perynsaTopa (MV)

5-43

F32

IAHanorosbI Bbixod [FM2]
(Bbibop pexvma

F34

(HacTpoiika HanpsixeHuns

F35

(PyHKUMA

0: Bbixoa no HanpshxeHwo (0 — 10 B)
1: Bbixog no Toky (4 — 20 mA)

5-43

0% -300%

Y+

100

5-43

Ha BbIxof MOXeT 6bITb HazHayeHa oaHa U3 yHKUWIA:

: BbixogHas YactoTta 1 (40 KOMMEeHcaLmn CKOMbXEHNS)
: BbixogHas YactoTa 2 (nocrne KoMMeHcaLumun CKONbXEHNST)
: BbixogHol Tok

: BbIxogHOe HanpsikeHve

BbIxogHoO MOMEHT

KoadhdpuumeHT Harpy3aku

BxogHas MoLLHOCTb

Ob6partHas ceasb MNA-perynatopa (PV)

: ObpaTHas cBsi3b 3HKoAepa

: HanpsikeHune 3BeHa NOCTOSIHHOTO TOKa
10:YHuBepcanbHbIN aHanoroBbIf BbIXOA

13:BbixogHast MOLLIHOCTb ABUraTensi
14:KannbpoBoyHbIf curHan (+)

15: 3apanvie MNO-perynsitopa (SV)

16:Bbixog MO-perynsitopa (MV)

5-43

F37

Boi6op Harpysku/
IABTOCbOpCHpPOBaHNE MOMeHTa/
IABTO-9HeprocbepexeHmne 1

0: lMepemMeHHas xapakTepucTka MOMeHTa Harpysku
1: MocTosiHHasA XxapakTepucTika MOMEHTa Harpysku
2: ABTobopcupoBaHME MOMEHTa

3: ABTO-3Heproc6epexeHue

(MepemeHHas xapakTepucTMka MOMEHTa Npu yckop./3amean.)

IS

: ABTO-3HeprocbepexeHue

(MocTosiHHasA xapakTepucTMka MOMEHTa Npu yckop./3amean.)

5: ABTO-3HeprocbepexeHune
(ABTOChOpPCHpPOBaHNE MOMEHTA MpU ycKop./3aMean.)

F38

HacToTta octaHoBa
(Cnoco6 onpepeneHus

F39

(Bpems yaepxaHus

0: N3mepeHHasi ckopocTb
1: 3agaHHas ckopocTb

z

P4

0.00 — 10.00 cek

0.00

5-41

F40

OrpaHununTens momeHTa 1-1

F41

1-2

-300% fo 300%; 999 (OTkntoYeHo)

999

5-45

-300% fo 300%; 999 (OTkntoveHo)

999

5-45

F42

BbiGop pexuma ynpasneHus
npueogom 1

: U/f ynpaBneHue 6e3 KoMNeHcaunmn CKONbXeHNS
: BekTopHoOe ynpaeneHue AUMHaMU4eCKUM MOMEHTOM
: U/f ynpaBneHve c koMneHcaumei CKonbXKeHust

. BeKTOpHOe ynpasrieHme ¢ JaT4nMKoM CKOpOoCTU

z|<|<|<

<|=<|<|<| =<

<|=<|=|=<

<|<|<|<| =

<|<|<|<| <

5-46

F43

OrpaHu4mnTens Toka
(BbI6op pexuma

F44

(YpoBeHb

: OTKnoYeHo (orpaHuyeHne Toka He paboTtaeT)
: BKnto4eHo npu NOCTOSIHHOW CKOPOCTU (OTKITIOYEHO NpU
yckop./3amepan.)
2: BkntoYeHo npw yCKOPEHUM 1 NpW NOCTOSIHHOW CKOPOCTM

0
1
2
5: BekTopHOE ynpasneHue 6e3 Aatymka ckopocTu
6
0
1

5-46

20% -200% (NMpOUEHT 0T HoMMHanbHoro Toka M4Y)

160

5-46

F50

OnekTpoHHas 3alyuTa oT neperpesa
InNs TOPMO3HOTO pesncTopa
(PaccevBatoLias cnocobHOCTb

F51

(OonycTuMble cpeaHve notepu

F52

(ConpoTuBneHue

0 (BcTpoeHHbIii pesnctop), 1 — 9000 kBT*c,
OFF (OTtkntoyeHo)

Y1Y2

5-47

0.001 —99.99 kBt

Y1Y2

0.001

5-47

0.01 -999 Om

Y1Y2

0.01

5-47

F80

MepekntoyeHne pexxuma paboTsl MY

mMexay TsxenbiM (HD) n nerkum (LD)

0: HD (Tskenbiit pexum) 1: LD (nerkuii pexwum)

Z|<

<|=<

<|<

<|<

5-49

3aTeMHeHHble PyHKUMOHamNbHbIe KO[Z\bI(I—I) [OCTYMHbI B MeHto BbicTpor ycTaHosku (Quick setup)
*6 0 ans npeobpasoBaTtenei MoLLHOCTbio 7.5 kBT unu Hiwke; OFF ans npeobpasoBateneit molwHocTe 11 kBT unu Bbiwe

5.4




nasa 5 ®YHKLUNOHAJIbHBIE KOAbl

E koabl: DyHKUMK BBOAA/BbIBOAA

o o|2 ° < Pexvm
Kog HassaHve [vanasoH UamMeHeHMs 58 8z|Fe prEoA =
Essggg U/f | Bes [c OAC P
225 o= Ic
~
E01 [®yHKUmMs anckpeTHoro Bxoaa [X1] Ha kaxayto knemmy amckpeTHoro Bxoga [X1]-[X7] moxeT 6biTb N Y 0 5-50
E02 |[PyHKUMA amckpeTHoro Bxoaa [X2] Ha3HayeHa ofHa U3 crneayoLwmnx MyHKLWA: N Y 1 5-50
E03 [PyHKumMs anckpeTHoro Bxoga [X3] 0 (1000): MHorockopocTHow pexum (waru 0-1) (SS1) | N Y 2 Y Y Y [5-50
E04 [GYHKUMA ANCKPETHOro Bxoaa [X4] 1(1001): MHorockopocTHol pexum (waru 0-3) (SS2)[ N[ Y [3 ] Y| Y| Y [550
E05 |PyHKUMS AvckpeTHOro Bxoga [X5] | 2 (1002): MuorockopocTtHom pexum (waru 0-7) SSHI'N Y [4a | Y| Y] Y[550
E06 [PYHKUNS AUCKPETHOTO BXOAa [X6] 3 (1003): MHorockopocTHom pexum (waru 0-15) (SS8) N Y 5 Y | Y| Y [550
E07 [PyHKLMS ACKPETHOrO BXOAA [X7] 4 (1004): Bbibop BpemeHwu yckop./3amean. (2 wara) (RT1) N Y 3 Y Y Y [550
5 (1005): BbiGop BpemeHu yckop./3amean. (4 wara) (RT2) Y |Y Y
6 (1006): Cton npu 3-x NPOBOAHOM yrnpaBneHUu (HLD) Y Y Y
7 (1007): OcTtaHoB Ha Bbibere (BX) Y |Y Y
8 (1008): C6poc aBapumn (RST) Y Y Y
9 (1009): BHelwHsiA owmbka (THR) Y Y Y
(9=aktvBHa npu BbIKJ1, 1009=akTvBHa npn BKIT)
10 (1010):MOTOBHOCTb K TONMYKOBOMY pPEXUMY (JOG) Y Y Y
11 (1011):Bbi6op 3agaHusa yactoTsl 2/1 (Hz2/Hz1) Y Y Y
12 (1012):Bbibop 2-ro asuratens (M2) Y Y Y
13: Bkntountb TOpMOXKEHME NOCTOSAHHLIM TokoM (DCBRK) Y Y Y
14 (1014):BeiGop yposHs orpaHuderns momerta 2/1  (TLZTLT) | | Y LY LY
MepekntoyeHne Ha ceTb (50 IMy) (SW50) Y N N
,,,,,,,,, Mepeknioderne vacets (60TW) (SW60)| | | | Y | N | N
17 (1017):BBepx (YBenuyeHne 4acToTbl) (UP) Y |Y Y
18 (1018):BH13 (YMeHbLUeHNe YacToTbl) (DOWN) Y Y Y
19 (1019): Pa3pelunTb M3MEHEHWE AaHHbIX (WE-KP) Y Y Y
20 (1020):01meHa NMNO-perynuposaHns (Hz/PID) Y |Y Y
21 (1021):HopmanbHoe/MBepcHoe ynpaBrneHue (IvVS) Y Y Y
22 (1022):KoHTpOrnb COCTOSIHUSA BbIXOAHOTO KOHTaKTopa (IL) Y |Y Y
24 (1024):MepekntoyeHne Ha ynpaeneHue no RS-485 unu
nonesoii WuHe (onuus) (LE) Y Y Y
25 (1025): YHunBepcanbHbI AUCKPETHBIN BXOS (U-DI) Y Y Y
26 (1026): Bkntountb NnoaxsaT ABUraTens npu 3anycke (STM), Y N N
30 (1030): MpuHyaMTENbHBI OCTaHOB (STOP) Y Y
......... 30= akvera npu BbIKI1, 1030=aktvenanpuBKI) __| | 1 || __ | ___
32 (1032):MpeApapuTensHoe HavarHuinsanme (EXITE) ___ | ___| N LY LY
33 (1033):Copoc nHTerpanbHoi 1 anddepeHumanbHoi
cocrasnatowux MU perynatopa (PID-RST), Y Y Y
34 (1034):YnepxxaHue uHTerpanbHol coctaenstowen ML
(PID-HLD) Y| Y |Y
35 (1035):Bbibop ynpaBneHusi ¢ nynbTa (LOC) Y Y Y
36 (1036):Bbi6op 3-ro gsuratens (M3) Y |Y Y
37 (1037):Bbibop 4-ro gsurartens (M4) Y Y Y
39 . 3awwmra gBuratens oT KoHaeHcaTa | __ owp)|___|___| Y LYY
40: Bkntountb nocnenoBaTenbHOCTb NEPEKNIOYEHNS Ha
,,,,,,,,, cee(50Tw) . (Uswso) __ | __| ___|.Y NN
41 Bkntountb nocnenoBaTenbHOCTb NEPEKNoYeHNs Ha
,,,,,,,,, cete (60TW) . ________(Usweoy __ | __ | ___|.Y [N ]N_
47 (1047):KomaHpa cepBo-6nokvpoBka (LOCK) N
48: VIMnynbCHbIV BXOA 3a4aHus
(Tonbko ans knemebl [X7] (E07)) (PIN) Y |Y Y
49 (1049):3Hak MMNYNbCOB (HanpaBrneHue BpaLleHns)
(ans Bcex knemm, kpome [X7](E01-E06) (SIGN) Y |Y Y
72 (1072):Pacyet HapaboTku 1-ro Auratens npu pabore ot
_________ M oo {CRUN-MT) | | | Y | NJN
73 (1073):PacyeTt HapaboTku 2-ro ABuratens npu pabore ot
_________ cem ... _(CRUN-M2) | | __|.Y NN
74 (1074):Pacyet HapaboTku 3-ro ABuratens npu pabore ot
_________ cem ... (CRUN-M3) __| | .Y NN
75 (1075):Pacyet HapaboTku 4-ro asuratens npu pabote ot
cetu (CRUN-M4) Y | N[N
I Y LY LY
77 (1077):OTmeHa owmnbku aHKoaepa (PG-CCL) N N Y
3HayeHus 6onee 1000, ykadaHHble B ckobkax ( )
COOTBETCTBYKOT Ha3Ha4yeHuto Bxoqy VIHBepCHOI;I JIOrMKn
E10 Bpemsi yckopeHusi 2 0.00 — 6000 cek Y Y [ *2]Y Y Y |5-28
E11 Bpemsa 3amegnenus 2 Mpum. Mpu 0.00 ckopoCTb M3MEHEHUS YACTOTbl HEOTPaHWUYEHHA Y Y |[*2|Y Y Y |5-28
E12 [Bpemsi yckopeHus 3 (HEOOXOAMM BHELLHWIA OrpaHNYMTENb YCKOpEeHUsi/3ameanenus)| Y Y *2 Y Y Y [5-28
E13 Bpemsi 3ameanexus 3 Y Y |*2]Y Y Y [5-28
E14 Bpems yckopenusi 4 Y Y [ 2| Y Y Y [5-28
E15 Bpemsa 3ameanenus 4 Y Y *2 Y Y Y [5-28
E16 |OrpaHnynTens momeHTa 2-1 -300% no 300%; 999 (OTkno4eHo) Y Y [999] Y Y Y [5-45
E17 |OrpaHnynTens MomeHTa 2-2 -300% A0 300%; 999 (OTkntoYeHo) Y Y [999| Y Y Y |5-45

*2 6.00 cek gnsa MY mowwHocTbio 22 KBT 1 Hke; 20.00 cek anst MY mowHocTtbio 30 kBT 1 Boiwe
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nasa 5 YHKLNOHAJIbHbBIE KOAbl

0 o|2 ° Pexum
S5z x| 3 ’g ynpaBnexus
Kop HassaHune [lnana3oH n3meHeHus % E ‘é E % '8. MPUBOAOM ST“:)
?,SE%%% U/f | Bes [c AC
< 25 ™ I ac
N4
E20 [®yHkumsi anckpeTHoro Beixoda [Y1] | Ha kaxayto knemmy auckpetHoro Bbixoga [Y1]-[YS5A/C] n N Y 0 5-60
E21 [®yHKumMsi auckpeTHoro Bbixoaa [Y2] [30A/B/C] MmoxeT ObITb Ha3Ha4YeHa ogHa U3 CrneayLLmnx N Y 1 5-60
E22 [dyHKUMS AnckpeTHoro Bbixoaa [Y3] pyHKUMIA: N |[Y |2 5-60
E23 |dyHKuns arckpeTHoro Beixoaa [Y4] | 0 (1000): Pabota MY RUNINTYT7]Y]|Y]|Y[560
E24 [dyHKuns peneliHoro Beixoga [YSA/C]| 1 (1001): PaGota Ha 3apaHHo YactoTe (CkopocTw) (FARY'N Y [15| Y| Y | Y [560
E27 |PyHKUNS PENEeiHOro BLIXOAA 2 (1002): MpeBblLieHNE 4aCTOThI (CKOPOCTH) FO) [N Y 99| Y| Y | Y [560
[30A/B/C] 3 (1003): Huskoe HanpsixeHne (BO Bpems ocTaHoBa) (LY) Y Y |Y
4 (1004): MNonsipHOCTb MOMEHTa (B/D) Y Y Y
5 (1005): OrpaHuyeHne MOLLHOCTN (loL) Y| Y|Y
6 (1006): ABTO3anyck nocrne nposarna NUTaHWs (IPF) Y Y Y
7 (1007): MpepynpexaeHue o neperpyske Asuratens (oL) Y Y |Y
8 (1008): YnpasneHue c nynbTa M4 (KP) Y Y |Y
| 10 (1010):N4Y rotoB K pabote (RDY)____| LY LY LY
11: MepekntoyeHne nuTaHns agsuraTens Mexay
NPOMBbILLIIEHHON CeTbio U BbixogoM MY (ans
__________ KOHTaKTOpa B Uenu nuTanmusiotcetv) ______(SW88)| _ | | __| Y | N_| N_
12: MepekntoyeHne nuTaHus asuraTens Mexay Y N N
NPOMBILLIIEHHON CeTbIo 1 BbixogoM MY (ans
__________ KOHTaKTOpa B BbixoaHovueny) __________ (SW52-2)| | | | 1 | ___
13: MepeknioyeHne nNuTaHus aBuraTenst Mexay
NPOMBILLIIEHHON CeTbio U BbixogoMm MY (ons
,,,,,,,,,, KOHTaKTOpa Bo BxoAHoM uenw) _________ (SW52-7)| | | | Y | N | N_
| 15 (1015): ®yHkuna AX (ans koHTakTopa Ha Bxoge MY)____(AX)| ___| Y NN
22 (1022): OrpaHunyeHne MOLLHOCTY (C 3aAepXKOW) (lIoL2) Y Y Y
25 (1025):PaboTa BEHTUNATOPOB OXMaXAeHWs (FAN) Y| Y|Y
26 (1026): ABTO-nNepesanyck (TRY) Y Y Y
27 (1027):YHuBepcasnbHblii QUCKPETHBbIA BbIXOA, (U-DO) Y Y |Y
28 (1028):MNpepynpexaeHne o neperpese pagnatopa (OH) Y Y Y
30 (1030): CurHan okoH4YaHusi cpoka cryx6bl (LIFE) Y Y Y
31 (1031):MpeBbiLLeHne YacToTbl (CKOPOCTH) 2 (FDT2) Y Y |Y
33 (1033):MoTeps curHana 3agaHus (REF OFF) Y Y Y
35 (1035): HanpsixeHne Ha Bbixoae MY (RUN2) Y| Y|Y
36 (1036): KoHTponb npeaynpexaeHust neperpysku (OLP) Y Y Y
37 (1037):MpeBbiweHue Toka 1 (ID Y Y Y
38 (1038):MNpeBsbileHne Toka 2 (ID2 Y Y |Y
39 (1039):MNpeBbiweHne Toka 3 (ID3 Y Y Y
41 (1041): JocTuxeHne HU3KOro ToKa (IDL) Y Y |Y
42 (1042): ABapuiiHbin curHan ML (PID-ALM) Y Y Y
43 (1043):Pabota MNWUA-perynstopa (PID-CTL) Y| Y|Y
44 (1044):Tepexoa B CNALWMIA PEXUM (PID-STP) Y Y Y
45 (1045): locTuxeHEe HA3KOTO MOMEHTa (U-TL) Y Y Y
46 (1046):MpeBbiLieHne MomeHTa 1 (TD1) Y| Y|Y
47 (1047):MpeBbileHne MOMeHTa 2 (TD2) Y Y Y
48 (1048):BbibpaH 1-i1 ABuratens (Swm1) Y Y |Y
49 (1049):BbibpaH 2-1 aBuratenb (SWmM2) Y Y Y
50 (1050):BbibpaH 3-i1 oBuratens (SWM3) Y Y |Y
51 (1051):BbibpaH 4-1 aBuratens (SWm4) Y Y Y
52 (1052):BpalueHue Bnepen (FRUN) Y Y Y
53 (1053):Bpaluenne Hasan (RRUN) Y| Y|Y
54 (1054): ncTtaHuMoHHOe ynpaeneHne (RMT) Y Y Y
56 (1056): MeperpeB aBvratens (TepmopesncTop) (THM) Y Y Y
57 (1057):Cwvrian ynpasneHusi TOpMO30M (BRKS) Y Y Y
58 (1058):MpeBblLweHne YacToTbl (ckopocTu) 3 (FDT3) Y|Y Y
| 59 (1059):06peis nposopa vaknemme [C1] (C10FF)| | | | Y | Y | Y_
70 (1070): CurHan Hanuyms ckopocTu (DNZS) N Y Y
71 (1071): CurHan cornacoBaHusi CKOPOCTH (DSAG) N Y Y
| 72 (1072):Pabota Ha 3ananHoi yactore (ckopoctn) 3. (FAR3) | Y LY LY
76 (1076): Ownbka aaTymka ckopocTu (3Hkoaepa) (PG-ERR), N Y Y
| 82 (1082): Curdan 3aBeplieHs NO3VUMOHPOBAHNA (PSET) ___| el NN LY
84 (1084): Tanmep TexHU4eCKoro obcnyxmBaHus (MNT) Y Y |Y
98 (1098):Nerkas aBapus (L-ALM) Y Y Y
99 (1099):Bbixoa aBapum (ans noGon aBapum) (ALM) Y Y Y
101 (1101):HeucnpaBHocTb Bxogda paspeluerus [EN] (DECF) Y Y Y
102 (1101):Bxop paspelueHust [EN] oTkntoyeH (EN OFF) Y Y Y
105 (1105):HeuncnpaBHoCcTb TOPMO3HOTO TpaHauctopa  (DBAL) Y Y Y
3HayeHus 6onee 1000, ykasaHHbIe B ckobkax ( )
COOTBETCTBYIOT Ha3HAYEHMIO BbIXOZY WHBEPCHOW MOTMKM
E30 |Pabota Ha 3apaHHoi yactoTe (FAR) | 0.0 no 10.0 'y Y Y |25]| Y Y Y -
(CncTepesuc)
E31 [NMpe.biwerne yactoTbl 1 (FDT)
(YpoBeHb) 0.0 —500.0 'y Y Y | M Y Y |Y -
E32 (Fnctepesnc) 0.0 — 500.0 My, Y Y |10] Y Y Y -
E34 [NMpenynpexaeHne neperpysku Y [Y1Y2 *4 | Y Y Y -
inBuratens (OL)/ MNpeBbiweHue Toka | 0.00 (OTkntoyeHo);
(ID) (YposeHb) | 1-200% HomuHanbHoro Toka M4
E35 (3agepxka) 0.01 —600.0 ¢ Y | Y 1000 Y | Y |V -

*1 3aBopckve HacTpOWKK pasnuyatTcs B 3aBUCMMOCTM OT MecTa HasHayeHusi. Cm. Tabn. 5.1.
*4 HoMuHanbHbIN TOK ABUraTens yctaHasnueaeTcs aBTomatuydeckn. Cm. tabn. 5.3 (pyHkumoHanbHbIN kog P03)
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nasa 5 ®YHKLUNOHAJIbHBIE KOAbl

0 ol2 ° < Pexvm
$5(% x S 2| Ynpasnenus
Kon HassaHune [vnana3oH nameHeHuns % L§ § ES % '8 QELEOHCTS ST'\:)
s s Eggg U/f | Bes |c AC
< 25 ™I ac
N
E36 [MpeBbiweHne YactoTbl 2 (FDT2) 0.0 -500.0 'y Y Y | M Y Y Y -
(YpoBeHb
E37 [MpeBbiweHune Toka 2 (ID2)/ Y1Y2| *4 | Y Y Y -
\HocTmxeHne Huakoro Toka (IDL) 0.00 (OTkntoyeHo);
(YpoBseHb) 1-200% HommHanbHoro Toka MY
E38 (3apepxka) 0.01 —600.0 ¢ Y | Y 1000 Y | Y |Y -
E40 [KoadpdumumeHT aucnnes NAO A -999 — 0.00 - 9990 Y Y [100]| Y Y Y |[5-87
E41 [KoadpdumumeHT ancnnes ML B -999 — 0.00 - 9990 Y Y [0.00] Y Y Y |[5-87
E42 |[dunbTp nokasaHuin LudpoBoro 0.00-5.0c Y Y [05]| Y Y Y -
ucnnes
E43 [Uudposoir gucnnen 0: MoHuTOp cKopocTu (onpeaensieTcs kogom E48) Y Y 0 Y Y Y |34
(OTOGpaxaemblin napameTp) 3: BbixogHoM TOkK
4: BbixogHoe HanpshxeHve
8: PacyeTHbI MOMEHT
9: BxoaHasi MOLLHOCTb
10: 3apganve MW (SV)
12:06partHast ceasb ML (PV)
14:Bbixop ML (MV)
15:KoadhdmumeHT Harpysku
16:BbixoaHas MOLWHOCTbL ABUraTens
17:MoHMTOpP aHanoroeoro Bxoaa
23:MomeHTOoO0GpasytoLmii Tok (%)
24:3apgaHvne marHuTHoro notoka (%)
25:MoTpebneHHas aneKTpoaHeprus
E44 (OTobpaxeHune npu octaHoBe) 0:3afaHHOE 3HaYeHne 1:[evcTBUTENBHOE 3HAYEHUE Y Y 0 Y Y Y -
E45 DKK aucnnen 0: CocTosiHme paboTbl, HaNpaBneHNe BpaLLeHWs 1 noackaska Y Y 0 Y Y Y -
(OToGpaxxaembiit napameTp) 1: [MCTOrpaMMbl BbIXOLHOW YacTOThl, TOKA U pac4eTHOro
MOMeHTa
E46 (Bb160p sA3bIka) MHOrogyHKLMOHaMbHBIN MynbT (ONLus) Y Y 1 Y Y Y -
Tun: TP-G1-J1
0: AnoHckuin
1: AHrnmniicknia
2: Hemeukuin
3: ®paHuy3ackui
4: VicnaHckui
5: NtanbsHckui
E47 (KoHTpacTHocTb ancnnest) 0 (Huakuin) — 10 (Bbicokuit) Y Y 5 Y Y Y -
E48 [Uudposoit gucnnen 0: BbixogHas YacToTa (A0 KOMNeHcaLmnn CKOMbXEHUST) Y Y 0 Y Y Y | 34
(MonuTop ckopocTu) 1: BbixogHas YacTtoTa (nocne KoMneHcaLmm CKONbXeHUs)
2: 3apaHHas YactoTa
3: YacrtoTa BpalleHus asuratens B 06/MuH
4: YacToTa BpalleHusi npuBoaa B 06/MuH
5: JInHenHasi ckopocTb B M/MUH
7: OT0bpaxeHne ckopocTn B %
E50 [KoadpdumumeHT nHamkaumm ckopoctu | 0.01 — 200.00 Y Y [30.00] Y Y Y | 34
E51 [KoadhdmumeHT gucnnesa agns 0.000 (OtmeHa/C6poc), 0.001 — 9999 Y Y [0.010] Y Y Y [3-19
lcHeTYMKa BNEKTPOSHEPTUU
E52 [NMynbT onepatopa 0: Pexxum pepaktupoBaHusi napameTtpos (MeHto #0,#1 v #7) Y Y 0 Y |Y Y | 37
(PexuM oToBpaxeHust MeHHo) 1: Pexum nposepku napameTpos (MeHio #2 un #7)
2: PeX1m NonHoro meHo
E54 [MpeBbiweHne YactoTbl 3 (FDT3) 0.0-500.0 'y Y Y | M Y |Y Y -
(YpoBeHb
E55 [MpeBbiweHve Toka 3 (ID3) 0.00 (OTkntoYeHo); Y [Y1Y2 *4 | Y Y Y -
(YposeHb) 1-200% HommHanbHoro Toka M4
E56 (3apepxka) 0.01 —600.0 ¢ Y | Y 1000 Y | Y |Y -
E61 |on. dyHKkumMs aHanorosoro Bxoga [12] | 0: OtcyTtcTByeT N Y 0 Y Y Y -
E62 |on. dyHkums aHanorosoro Bxoga [C1] | 1: Cymmupytollee 3agaHue 4acToTbl 1 N Y 0 Y Y Y -
E63 |don. dyHKums aHanorosoro Bxoaa [V2] | 2: Cymmupytollee 3afaHue 4acToTbl 2 N Y 0 Y Y Y -
3: Bapanve NUA 1 (SV)
5: ObpaTHas ceasb ML (PV)
6: MHoXuTENb 3aaHus YacToTbl 0-100%
7: YpoBeHb orpaHnyeHus momeHTa A 0-200% (BmecTo F40)
8: YpoBeHb orpaHnyeHust MomeHTa B 0-200% (BmecTto F41)
20:MoHuTOp aHanoroBoro Bxoaa
E64 |CoxpaHeHue uncpoBoro 3agaHus 0: ABTOMaTU4ECKOE COXpaHeHue (MoCme OTKIOHEHNS! MUTaHs) Y Y 1 Y Y Y -
HacTotsl 1: CoxpaHeHue nocrie HaxaTus knasuwm &
E65 [MoTteps curHana 3agaquns 0: 3amegneHne oo octaHoBa; 20% - 120% oT YacToTbl B MOMEHT| Y Y |999| Y Y Y -
(MpogomkeHne paboTbl Ha YacToTe notepu curHana; 999: OTkno4eHo
E78 [MNpeBbiwenne momerta 1 (TD1) 0% - 300% Y Y |100| Y | Y | Y -
(YpoBeHb
E79 (3apepxka) 0.01 —600.00 ¢ Y | Y 1000 Y | Y |Y -
E80 [MpeBbiweHne momeHTa 2 (TD2)/
\lOCTMXXEHNe HU3KOrO MOMEHTa
(U-TL) (YpoBeHb) | 0% - 300% Y|Y |2 |Y |Y]|Y -
E81 (3apepxka) 0.01 —600.00 ¢ Y Y [20.000 Y Y Y -

3aTeMHeHHble PyHKLUMOHAmNbHbIe Ko,qbl(l_l) [OCTYMNHbI B MeHIo 6bicTpoit yctaHoBku (Quick setup)
*1 3aBopckue HaCTPOKN pasnuyaloTcs B 3aBUCUMOCTY OT MecTa HasHayeHusi. Cm. Tabn. 5.1.
*4 HoMmuHanbHbIV TOK ABUraTens ycTaHaBnmBaeTca aBToMatndeckn. Cm. tabn. 5.3 (byHkumoHanbHbIn kog P03)
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nasa 5 YHKLNOHAJIbHbBIE KOAbl

< Pexum
R & 35|2 S| ynpasnenus
58|28 %|5°5| npueogom | .
Kop HassaHune [lnanasoH n3mMeHeHus é =l g— s é[ g Uf [Bes [c AC | c1p
=
Sa22sg |AC
E98 [dyHkums amckpeTHoro Bxoaa [FWD] | Ha knemmbl auckpetHoro Bxoga [FWD] u [REV] MoxeT 6biTb N Y | 98 5-50
E99 [®yHkumsi auckpeTHoro Bxoaa [REV] HasHaveHa ofjHa 13 cregyoLwmx YHKUNA: N Y | 99 5-50
0 (1000): MHorockopocTHoOM pexum (waru 0-1) (SS1) Y| Y]|Y
1 (1001): MHorockopocTHoI pexum (waru 0-3) (SS2) Y Y |Y
2 (1002): MHorockopocTHoW pexum (warun 0-7) (SS4) Y Y Y
3 (1003): MHorockopocTHoM pexum (waru 0-15) (SS8) Y Y Y
4 (1004): Bbibop BpemeHu yckop./3amean. (2 wara) (RT1) Y Y Y
5 (1005): Bribop BpemeHu yckop./3amenn. (4 wara) (RT2) Y Y Y
6 (1006): Cton npu 3-x NPOBOAHOM YrpaBreHUn (HLD) Y Y Y
7 (1007): OcTtaHoB Ha Bblbere (BX) Y Y Y
8 (1008): C6poc aBapumn (RST) Y Y Y
9 (1009): BHelwHsiA owmbka (THR) Y Y Y
(9=aktvBHa npu BbIKJ1, 1009=akTuBHa npu BKIT)
10 (1010):MOTOBHOCTb K TONYKOBOMY PEXUMY (JOG) Y Y Y
11 (1011):Bbi6op 3apgaHusa YactoTbl 2/1 (Hz2/Hz1) Y Y Y
12 (1012):Bbi6op 2-ro auratens (M2) Y Y Y
13: BKntounTb TOpMOXKEHME NOCTOSIHHLIM TokoM (DCBRK) Y Y Y
14 (1014):BeiGop ypoBHs orpaHuyenus MomenTa 2/1  (TL2/TLT)| | Y lY Y.
MepekntoyeHune Ha ceTb (50 'u) (SW50) Y N
,,,,,,,,,,, epewiovenme Hacetb (60Tw)  (SW60)| | | __ | Y | N | N_
17 (1017):BBepx (YBenuyeHune 4acToThbl) (UP) Y Y Y
18 (1018):BH13 (YMeHbLUeHWe 4acToTbl) (DOWN) Y Y Y
19 (1019):Pa3pelunTb N3MEHeHVe AaHHbIX (WE-KP) Y Y |Y
20 (1020):0tmeHa MNO-perynupoBaHust (Hz/PID) Y Y Y
21 (1021):HopmanbHoe/MiBepcHoe ynpasneHue (IvVS) Y| Y|Y
22 (1022):KoHTpornb COCTOSIHWSI BbIXOAHOIO KOHTaKTopa (IL) Y Y Y
24 (1024):MNepekntoyeHne Ha ynpasneHue no RS-485 vnu
noneBoWi LWKHe (onuws) (LE) Y Y Y
25 (1025): YHuBepcanbHbI AUCKPETHbIN BXOL, (U-DI), Y Y Y
26 (1026): BkniounTb noaxeat ABuUraTens npuy 3anycke (STM, Y N
30 (1030):MpuHYAUTENBHBIA OCTaHOB (STOP) Y Y |Y
L. _______{30=akimeHa npu BbIKII, 1030=aktneHa npu BKIL) __ | ___| RN DI I R G
| 32 (1032):MpeAgapuTentHoe Hamariudmsanne  (EXITE)| | N Y Y
33 (1033):Copoc nHTerpansHom 1 anddepeHumansHom
coctaensowwmx NN perynsitopa (PID-RST) Y Y Y
34 (1034):YpepxaHune nHterpansHoi coctasnstowen ML
(PID-HLD) Y Y Y
35 (1035):Bbibop ynpasnexus ¢ nynbta (LOC Y| Y|Y
36 (1036):Bbibop 3-ro guratensi (M3) Y Y Y
37 (1037):Bbibop 4-ro gsuratens (M4) Y |Y Y
139 _____3 Sawyra geuraTend ot kohpencara __________(DWP) | LY LY LY
40 BkniounTb nocrnenoBaTenbHOCTb NEPEKNoYEHNs Ha
__________ cete (80Tw) . ______(swso) | | | Y|N]|N
41 Bkntountb nocnenoBaTenbHOCTbL NEPEKNIOYEHNA Ha
__________ cetb (60Tw) . ________(sweo) | | | Y |N|N
47 (1047):KomaHpa cepBo-6rnokmpoBka (LOCK) N
48: MmnynbcHbI BXOA 3apaHns
(Tonbko ans knembl [X7] (EQ7)) (ISWe60) Y Y Y
49 (1049):3Hak MMNynbCOB (HanpaBreHve BpaLLeHns)
(ans Bcex knemm, kpome [X7](E01-E06) (SIGN) Y Y Y
72 (1072):PacyeT HapaGoTku 1-ro asuratens npu pa6orte ot
SO (CRUN-M)| | | LY [ N[N
73 (1073):PacyeT HapaGoTku 2-ro asuratens npu pa6orte ot
,,,,,,,,,, cewm ______________________________(CRUN-M2) __| __ | __|Y | N N_
74 (1074):PacyeT HapaboTku 3-ro asurartens npu paborte ot
__________ cew . __________{CRUN-M3) | | | Y I NJ]N_
75 (1075): PacyeT HapaboTku 4-ro asuratens npu paborte ot
cetn (CRUN-M4) Y | N N
| 76 (1076): BknioueHine BblpaBHUBaHA HAarpysku ______ (DROOP) Y XYY
|77 (1077):Qmmetia owmbki sHkopepa, ... (RG-CCL) o NINLY
98: BpalueHve Bnepen
99: BpalueHve Hasag
3HayeHus Gonee 1000, ykasaHHble B ckobkax ( )
COOTBETCTBYIOT HAa3HAYEHUIO BXOAY MHBEPCHOM NOTUKY
C kogbl: DYHKUMM ynpaBlieHUsi 4acTOTOMN
° o < Pexvm
S5 g 3 °§’ E ynpasneHus
Kopn, HaseaHue [nanasoH n3amMeHeHus 288 a8 [IPNBOZOM Cw.
ggég S 5| Uf | Bes [c AC| CTP
egles|8 8 AC
CO01 [Mponyck pe3oHaHcHbIX YactoT 1 | 0.0 -500.0 'y Y Y [00]| Y Y Y -
C02 2 Y [ Y|[0O|]Y |[Y|Y -
C03 3 Y | Y |[00]|Y Y Y -
Co4 (fnctepesuc) 0.0 —30.0 'y Y Y [30| Y Y Y -
C05 [MHOrockopOCTHOW pexum 1 10.00-500.0 Ny Y Y [0.00| Y Y Y |[5-52
C06 | (SS1, SS2, S84, SS8) 2 Y | Y |000] Y | Y | VY |552
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nasa 5 ®YHKLUNOHAJIbHBIE KOAbl

° o x| o Pexvm
L= S
$3/ 22 25| "ihwmonow | cw
Kopn, HaseaHue [unanasoH nameHeHus folas| ol B :
“E’gég S 5| Uff | Bes [cAC| CTP
cgles|82 ac
C07 [MHOrocKopOCTHOW pexunm 3 |0.00-500.0y Y Y [0.00] Y Y Y [5-52
CO08 | (SS1, SS2, SS4, SS8) 4 Y | Y [000] Y | Y | Y |552
C09 5 Y | Y [000] Y | Y [ Y [552
Cc10 6 Y | Y [000] Y | Y | Y |552
C11 7 Y | Y [000] Y | Y | Y |552
C12 8 Y | Y [000] Y | Y | Y |552
C13 9 Y | Y [000] Y | Y [ Y [552
C14 10 Y | Y [000] Y | Y | Y [552
C15 11 Y | Y [000] Y | Y | Y |552
C16 12 Y | Y [000] Y | Y | Y |552
c17 13 Y | Y [000] Y | Y [ Y [552
C18 14 Y | Y [000] Y | Y | Y [552
Cc19 15 Y | Y |000| Y | Y | Y |552
C20 [TonuykoBasi YacToTa 0.00 —500.0 'y, Y | Y [000] Y | Y | Y [553
C30 [3apaHue 4acTtoTbl 2 0: ™5 nasuwm nynbTa onepatopa N|Y |[2]|Y]|]Y]|]Y]523
1: Bxop HanpsbkeHust knemmbl [12] (0 go £10 B)
2: TokoBblii Bxog knemmbl [C1] (4 oo 20 mA)
3: Cymma BxoZ0B HanpshxeHus u Toka knemm [12] n [C1]
5: Bxop HanpsbkeHust knemmbl [V2] (0 go £10 B)
7: Y_npagneHme curHanamu knemm UP/DOWN (BBepx/BHu3)
8: 27 knasuwim nynbTa onepatopa
(c KonMpoBaHMeM 3afaHusA NP NEepPeKtoYeHNn)
11:Mnata undposoro BBoAA (ONUMSA)
12: ImnynbcHebI BXxoA [X7] unun nnarta sHkogepa (onuus)
C31 Hactporika aHanorosoro Bxoga [12] Y*|Y [00]|Y Y Y -
(Koppekuusi) -5.0% A0 5.0%
C32 (Ycunenue) 0.00% - 200.00% Y| Y [100.00 Y | Y | Y [5-38
C33 (MocTosiHHas unbTpa) 0.00% - 5.00 ¢ Y | Y [005| Y | Y |Y -
C34 (Basosas Touka ycuneHnsi) 0.00% - 100.00% Y| Y [100.0 Y | Y | Y |5-38
C35 (MonapHocTb) 0. NayxnonspHbit  1: OgHononspHbIit N[Y [1]Y|Y]Y|[538
C36 [HacTtporika aHanorosoro Bxoga [C1] Y*|Y [00]|Y Y Y -
(Koppekumsi) -5.0% o 5.0%
C37 (Ycunenue) 0.00% - 200.00% Y| Y [100.00 Y | Y | Y [5-38
C38 (MocTosiHHas dunbTpa) 0.00% - 5.00 ¢ Y [ Y [005] Y | Y |Y -
C39 (Basosas Touka ycuneHns) 0.00% - 100.00% Y| Y [100.0 Y | Y | Y |5-38
C41 [Hactpoiika aHanorosoro Bxozaa [V2] Y<|Y |00]|Y Y Y -
(Koppekuus) -5.0% g0 5.0%
Cc42 (Yeunenue) 0.00% - 200.00% Y*| Y [100.00 Y | Y | Y [5-38
C43 (MocTosHHas dunsTpa) 0.00% - 5.00 ¢ Y|Yloos5| Y |Y]|Y]|-
C44 (BasoBas Touka youneHus) 9.00% - 100.00% Y| Y [100.00 Y | Y | Y [5-38
C45 (MonspHocTb) 0. fpyxnonspbii  1: OfHONONSAPHBIN N|[Y [1]Y]|Y]Y|[538
C50 |CmelleHnue (3agaHne yacToThbl 1) 0.00% - 100.00% Y| Y [0.00] Y Y Y |5-38
(BasoBasi To4ka cMeLleHust
C51 [CmeLueHue (3apanve MU 1) Y*| Y |0.00| Y Y Y |5-83
(BenununHa cmelenmsi) -100.00% go 100.00%
C52 (BasoBasi TouKa CMeLeHs) 0.00% - 100.00% Y*| Y [000] Y | Y |Y [583
C53 [Tun 3agaHus 0: MNpsamoe 3apaHve Y Y 0 Y Y Y [5-57
(3agaHue yacTtoTbl 1) 1: VIHBepcHoe 3afaHune
P kopgbl: MapameTpbl 1-ro gBuratens
° o «< Pexvm
s é ¢ 3 g é ynpaBrieHys c
Kop, HaseaHue [unanasoH n3meHeHus 2 I 25 T8 LR EOHON M.
2 oe g Q 5| U/f | Bes [c AC | CTP
282382 Ac
P01 |BuraTens 1 (Kon-Bo nonitocos)| 2 — 22 nontoca N [Y1Y2| 4 Y Y Y |5-68
P02 (HomunHanbHas mowHocTb) 0.01- 1000 kBT (ecnn P99=0,2,3 unu 4) N [Y1Y2] *7 | Y | Y | Y |5-68
0.01- 1000 n.c. (ecnu P99=1)
P03 (HomuHanbHbIi Tok) 0.00- 2000 A N Y1Y2| *7 | Y | Y Y |5-68
P04 0: OTkntoyeHo N N 0 Y | Y| Y |569

(ABTOHacTpoViKa

1: ABTOHacTpoiika Npu octaHoBneHHom asuratene. (%R1, %X un

HOMWHanbHas YacToTa CKOMbXEHNS)

ABTOHaCTpoWika ¢ BpalleHneM B pexume U/f-ynpaBneHus

(%R1, %X, HOM. YacToTa CKOJIbXXEHUS, TOK XOJIOCTOro Xoaa,

k03ahPULMEHTBI HackIWeHust 1-5 n paclumMpeHHble

K03hpULMEHTbI HacbILLeHNs “a@” - “c”)

3: ABTOHacCTpoWika C BpPaLLEHWEM B PEXUME BEKTOPHOTO
ynpasnexust (%R1, %X, HOM. YacToTa CKOMNbXEHUS, TOK
XONOCTOro XoAa, ko3 ULUMEHTbI HackIWeHns 1-5 n
pacLuMpeHHble K03 ULMEHTbI HackieHns “a” - “c”)

2:

3aTeMHeHHble PyHKLUMOHaMNbHbIe Ko,qbl(l_l) [OCTYMNHbI B MeHIo 6bicTpoit ycTaHoBkM (Quick setup)
*7 TMocTosiHHble ABUraTensi yCTaHaBNMBAOTCA aBTOMaTUYeCKU B 3aBUCMMOCTY OT MOLLHOCTM U MecTa HasHaveHus. Cm. Tabn. 5.3.
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nasa 5 ®YHKUNOHAJIbHbIE KOAbl

© 0|2 ° Pexum
S
388 33 5| "owmonom |
Kop, HaseaHue [nanasoH n3aMeHeHus Taold g8 .
0 Qg Ilokr CTp
S s|s 8@ gl Uf |BescC
™ gl C © ©
Sc|lg [®T ac
<z
P06 (Tok xonocToro xoga) 0.00 — 2000 A N |Y1Y2| *7 Y Y Y |5-69
P07 (%R1) 0.00% - 50.00% Y [YIY2l *7 | Y | Y | Y |5-69
P08 (%X) 0.00% — 50.00% Y [YIY2l *7T | Y | Y Y |[5-69
P09 |(Yeunenue komnecaumu ckonbxeHeHus npu padote)| 0.0% - 200.0% Y* | Y [100.0] Y Y Y [5-70
P10 |(Bpems oTknuka komneHcaumm ckonbxerus) 0.01 — 10.00 ¢ Y [Y1Y2/0.12| Y N N [5-70
P11 |(Yennenve komnercaum conexeris npu Topmoxerin) | 0.0%- 200.0% Y* | Y [100.0] Y Y Y [5-70
P12 |(HomuHanbHasa yactoTa ckonbxeHust)| 0.00- 15.00 My N [Y1Y2l *7 | Y | Y | Y [569
P13 | (KoadhdumumeHt notepb B ctanu 1) 0.00%- 20.00% Y [Y1Y2| *7 | Y Y |Y -
P14 (KoadhdmumeHT notepb B ctanu 2) 0.00%- 20.00% Y |Y1Y2/0.00| Y Y Y -
P15 | (KoadpdumumeHT noteps B ctanm 3) 0.00%- 20.00% Y [Y1Y20.00| Y Y Y -
P16 (KoadpdmumeHT HacbiweHnsa 1) 0.0%- 300.00% Y [Y1Y2 *7 | Y Y Y -
P17 (KoadbdmumeHT Hacoiwenus 2) 0.0%- 300.00% Y [Y1Y2] *7 | Y Y Y -
P18 (KoadbdpmumeHT HaceiweHus 3) 0.0%- 300.00% Y [Y1Y2] *7 | Y Y Y -
P19 (KoachdmumeHT Hacbiwerus 4) 0.0%- 300.00% Y |Y1Y2| *7 Y Y Y -
P20 (KoachpmumeHT HacbiweHus 5) 0.0%- 300.00% Y [Y1Y2l *7 | Y Y Y -
P21 |(PaciumpeHHbiit koadduumeHT Hacsiwerns “a”) 0.0%- 300.00% Y [Y1Y2l *7 | Y Y Y -
P22 |(PaciunpeHHbiit koadhduumerT Hacsiwerns ‘b”) 0.0%- 300.00% Y [Y1Y2| *7 | Y Y Y -
P23 | (PaciwmpenHbiit koadduumeHT Hacbilenms “c’) 0.0%- 300.00% Y [Y1Y2] *7 | Y Y Y -
P53 | (%X nonpaBoyHbii koadduumeHT 1) 0%- 300.0% Y [Y1Y2/100| Y Y Y -
P54 | (%X nonpaBouHblit koadpcpuumeHT 2) 0%- 300.0% Y [Y1Y2/ 100 | Y Y Y -
P55 (MomeHTOO06pa3ytowmii Tok) 0.00- 2000 A N [Y1Y2[ *7 | N Y Y -
P56 | (KoadhduumeHT HaBegeHHoro Hanpskerus) | 50%- 100% N [Y1Y2] 85 | N Y |Y -
P57 [3apesepBupoBaHo *9 0.000- 20.000 ¢ Y [Y1Y20.082] - - - -
P99 [Bi6op asuratens 1 0: Asuratenst Tuna 0 (CTaHaapTHbIM ABuratens Fuji, 8-a cepust) | N [Y1Y2] 0 Y Y Y |5-70
1: Ouratens Tuna 1 (gBUraTenu c Wkanou B n.c.)
2: Opuratenb Tuna 2 (CneumnanbHble asuratenu Fuji ans
BEKTOPHOrO ynpaBneHus)
3: Oeuratens Tvna 3 (CtaHgapTHbIM ABuratens Fuji, 6- cepus)
4: [pyrve gsuratenu
H KoAbl: (DyHKLIVIVI BbICOKOIo YpOoBHA
° o < Pexum
L X0 s
8|2 £ 25| "iowmonow | o
Kop, HaseaHue [nanasoH n3amMeHeHus Igiom g I B .
2 2{E |8 5| U | Besfenc| ©TP
2gles|8 8 Ac
HO3 Huumanusaumsa napameTpos 0: OTkntoYeHo N N 0 Y Y Y |5-71
1: WHnumanusaums Bcex yHKUMOHANbHbIX KOAOB B 3aBOACKUE
3HayeHuns
2: NHuumanusauus napameTpos asuratens 1
3: MHMumanusauua napameTpos aAsuratens 2
4: Ninnumanusaums napameTpoB asurartens 3
5: MHMumanusauma napameTpos asuratens 4
HO04 |ABTo-nepe3anyck (Kon-Bo)| 0: OtkntoyeHo; 1 — 10 Y Y 0 Y Y Y -
HO5 (MuTepsan c6poca) 0.5-20.0 ¢ Y| Y |50[Y |Y]|Y -
HO6 [YnpaBneHue BeHTURNATOpamu 0: OtkntoyeHo (Becerga B paboTte) Y Y 0 Y Y Y -
loxnaxaeHust (Bkr/Bbikn) 1: BkntoueHo (ynpaenenue Bkn/Bobikn)
HO7 [Xapaktepuctuka 0: JluHenHas Y Y 0 Y Y Y -
CKOPEHUsI/3aMeaneHNst 1: S-kpuBas (cnabas)
2: S-kpvBas (HacTpaviBaemasi B cootBeTcTBuM ¢ H57-HB0)
3: KpvBonuHeriHas
HO8 |OrpaHuyeHre HanpaBneHus 0: OTknoYeHo N Y 0 Y Y Y -
BpaLLeHns 1: BkroueHo (3anpeT BpalieHus Hasan)
2: BkntoyeHo (3anpert BpalleHus Bnepen)
HO9 |Pexum 3anycka (ABTonoaxear) | 0: OTkntoyeH N Y 0 Y N N -
1: BkntoyeH ([Mocne kpaTKOBPEMEHHOrO NpoBarna NuTaHust)
2: BkntoveH (Mocne kpaTKoOBpeMeHHOro nposarna nuTaHus npu
HOpMarbHOM 3anycke)
H11 [Pexxum 3amennenuns 0: HopmanbHoe 3amennexue 1: OcTaHoB Ha Bbibere Y Y 0 Y Y Y -
H12 [MrHoBeHHOE orpaHuyeHne Toka 0: OTknoyeHo Y Y 1 Y N N |5-46
neperpysku (Bbi6op pexuma)| 1: BkiiodeHo
H13 [NMepe3anyck nocne nposana NUTaHus Y [Y1Y2l *3 | Y Y Y [5-33
(Bpewms nepesanycka) 0-1-10.0 ¢
H14 0.00: Bpemsi saameaneHus B cootBeTcTBUM ¢ FO8 Y Y |999| Y Y Y |5-33
(CropocTb cHImKeHNs 4acToTbI) 01 — 100 Mu/c; 999: criedys TOKOOrPaHUYEHUI0
H15 (YpoBeHb npogosmkeHus paboTsl) 400 — 600 B (noagepxaHue HanpsbkeHus B 3seHe DC npy F14=3) Y | Y2 | 470 | Y Y Y -

3aTeMHeHHble PyHKUMOHamnbHbIe Ko,qbl(l_l) [OCTYMHbI B MEHIo bbicTpoit ycTaHoBku (Quick setup)
*3 3aBoAcKkMe HAaCTPOMKM OTNNYAKOTCA B 3aBUCMMOCTU OT MowHocTm MY. Cm. Tabn. 5.2.

*7 MocTosiHHbIE ABUraTens yCTaHaBNMBaOTCA aBTOMATUYECKMN B 3aBUCUMOCTM OT MOLLHOCTM U MecTa HasHaveHusi. Cm. Tabn. 5.3.
*9 3Tn pyHKUMOHANbHbIE KOAbI 3ape3epBnpoBaHbl. He N3MeHsINTe 3TV 3HaYeHns.
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nasa 5 ®YHKLUNOHAJIbHBIE KOAbl

° o x| o Pexvm
I s
25181128 mpanenn | |
Kopn, HaseaHue [unanasoH nameHeHus folas| ol B :
2 2|2 J8 5| U |BescAc| CTP
282382 Ac
H16 [Mepesanyck nocne nposana NUTaHus 0.0-30.0c Y Y |999| Y | Y | Y |533
(Donyctmoe Bpemsi nposana 999: ABTOMaTU4ecku onpeaensiemMoe MHBEPTOPOM
nuTaHus
H26 [Tepmopesuctop asuratens 0: OTknroYeHo Y Y 0 Y Y Y -
(Bbi6op pesxma)| 1: PTC (MIHBEPTOP HEMe/NeHHO BbifaeT oLnGKy L
2: PTC (WHBepTop BblaaeT curdan THM v npopomkaeT paboTy)
3: NTC (Ecnv nogkntoyeH)
H27 (YposeHb) 0.00 5.00 B Y | Y |035]Y Y |Y -
H28 |BbipaBHMBaHWe Harpysku -60.0-0.0Ty Y Y [00| Y Y Y -
H30 [®yHKUMSA NMHK cBA3N 3agaHuve 4acToTbl KomaHpa 3anycka YI|Y 0 Y| Y]|Y -
(BbiBop pexuma) 0: FO1/C30 F02
1: RS-485 (MopT 1) F02
2: FO1/C30 RS-485 (MopT 1)
3: RS-485 (MopT 1) RS-485 (MopTt 1)
4: RS-485 (MopT 2) F02
5: RS-485 (MopT 2) RS-485 (MopTt 1)
6: FO1/C30 RS-485 (MopT 2)
7: RS-485 (Mopt 1) RS-485 (MopT 2)
8: RS-485 (MopT 2) RS-485 (MopT 2)
H42 [EmkocTb koHaeHcaTopoB 3BeHa DC | MiHavkauusi ansi 3ameHbl kKoHaeHcaTopos 3BeHa DC Y N - Y Y Y | 7-6
0000 — FFFF (wecTHaauaTepuyHblii hopmar)
H43 |O6wwee Bpemsi paboTbl VHovkauust onsi 3ameHbl BEHTUNATOPOB OXMaXaeHWs Y N - Y Y Y -
BEHTUNATOPOB OXMa@XAEHNS (1 en.=10 vacos)
H44 |CueTtuymk 3anyckos 1-ro asuratens MHavkaumns obLuero kon-ea 3anyckos Y N - Y Y Y [5-73
0000 — FFFF (wecTHaguaTepuyHblii hopmart)
H45 MMVITaLlI/IFI oLmnbkn (;'_:J—F) 0: OTkno4YeHo Y N 0 Y Y Y |[5-76

1: BkntoveHo ([Mocne cpabaTbiBaHuUsi, 3Ha4YeHWe aBTOMaTUYECKN
Bo3Bpawaercs B 0)

H46 [Pexum 3anycka 0.1-10.0¢c Y [Y1Y2 *7 | Y | Y N -
(3agepxka aBTonoaxsata 2

H47 |HayanbHas emMKoCcTb KOHAEHcaTopoB | VHaMKaumst Ans 3ameHbl koHgeHcaTopoB 3BeHa DC Y N - Y Y Y | 7-6
lBeHa DC 0000 — FFFF (wecTHaauatepuyHbIn chopmar)
H48 |O6Lwee Bpemsi paboTbl WHovkaumns onsi 3ameHbl KOHAEHCATOPOB Y N - Y Y Y -
KOHAEHCATOPOB NeyaTHbIX nnar (1 en.=10 Yyaco., 3Ha4YeHNE MOXET ObITb M3MEHEHO UMK
cbpoLueHo)
H49 |Pexum 3anycka 0.0-10.0c Y Y [00| Y Y Y -
(3apepxka aBTonoaxsata 1
H50 [HenuHenHas U/f xapaktepuctuka 1 N Y *8 Y N N |5-26
(YacTora) 0.0: OTmena; 0.1 - 500.0 My
H51 (Hanpsvketue)| 0-500: BeixoaHoe Hanpsixerue, koHTponpyemoe AVR N [Y2|[*8 | Y | N/|N (526
H52 [HenuHenHas U/f xapaktepuctuka 2 N Y [00| Y N N |5-26
(YacTora) 0.0: OTmena; 0.1 —500.0 My
H53 (Hanpsvketue)| 0-500: BeixoaHoe Hanpsixerue, koHTponpyemoe AVR N |Y2[ 0| Y| N|N |52
H54 Bpemsi yckopeHusi 0.00 - 6000 ¢ Y Y | *2|Y Y Y -
(TonukoBbI peXuM
H55 Bpemsi 3ameaneHus 0.00 - 6000 ¢ Y Y |*2|Y Y Y -
(TonykoBbI pexumM
H56 Bpemsa 3amepnenuns ans 0.00- 6000 c Y Y *2 Y Y Y |5-56
NPUHYAMTENBHOTO OCTaHOBa
H57 [1-5 obnacTb S-kpuBOiA yckopeHus 0% - 100% Y Y |[10] Y Y Y -
(HaYanbHbIA y4aCTOK YCKOPEHMWsT)
H58 [2-5 obnacTb S-kpuBOiA yckopeHus 0% - 100% Y Y [10] Y Y Y -
(KOHEYHBI Y4aCTOK YCKOPEHMST)
H59 [1-5 obnacTb S-kpuBOIA yckopeHus 0% - 100% Y Y |10 ]| Y Y Y -
(Ha4YanbHbIA y4acToOK 3ameaneHuns)
H60 [2-1 obnacTb S-KkpuBOI yCKOpeHUs! 0% - 100% Y Y |10]| Y Y Y -
(KOHEYHbI y4acToK 3aMeasIeHnst)
H61 |UP/DOWN YnpaBneHue 0: 0.00 'y N Y 1 Y Y Y |5-53

(HacTpoitka HauanbHoi yactotsr) 1: MocneaHee 3qauenne 3anaHns komanaamn UP/DOWN npu
CHATUM KOMaHAb! 3anycka

H63 [HvxHWI orpaHuuuTens 0: OrpaHu4yenmne kogom F16 n npogonxkeHve paboTbl Y Y 0 Y Y Y |[5-38
(BbiBop pexuma) 1: ECnM BelxoaHas YacToTa CHKaeTCs Hivke YpoBHs F16,
3ame[rneHve o OCTaHoBa ABuratens

*2 6.00 cek gns MY motHocTbio 22 KBT 1 Huxe; 20.00 cek ans MY mowwHocTeio 30 kBT U Bbilwe

*7 TocTosiHHbIe ABUraTens yCTaHaBNMBAIOTCA aBTOMaTUYECKM B 3aBUCMMOCTM OT MOLLIHOCTY M MecTa HasHayeHus. Cm. Tabn. 5.3.

*8 3aBopckve HacTPOMKM OTMNYAIOTCS B 3aBUCKMOCTH OT MOLLHOCTU NpeobpasosaTens. CM. Tabnuuy nop “mHenueniiHas U/f xapaktepuctuka 1,2 n 3”
B onucaHun koaa F04.
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° o < Pexvm
L X0 s
382 % 25| Tibwmonow | o
Kopn, HaseaHue [nanasoH n3ameHeHus I G od|igda .
ggéggg U/f | Bes [c AC | CTP
R Ac
H64 [HvxHWI orpaHnuuTens 0.0: 3aBucut ot F16 Y Y [16| Y N N -
(HwxHee orpaHuuenme yactotbl) 0-1-60.0 'Ly (ANs pexMMOB aBTOMATUUECKOTO CHUKEHUS HaCTOTbI
H65 HenuHenHas U/f xapaktepuctuka 3 N Y [00| Y N N |5-26
(YacTora) 0.0: OTmena; 0.1 - 500.0 My
H66 (Hanpsxene 0-500: BbixogHoe HanpsikeHue, koHTponupyemoe AVR Y2 | 0 5-26
H67 |ABTO-3HEprocbepexeHve 0: BkntoyeHo npu paboTe Ha NOCTOSIHHOW CKOPOCTU Y 0 -
(BbiBop pexuma) 1: BKrtoueHo BO BCex pexumax
H68 [KomneHcaums ckonbxeHuns 1 0: BknoyeHo npu yckopeHun/3ameaneHnm n paboTe Bbllue N Y 0 Y N N |5-46
(Ycnosus paboTei 6a30BoOW 4aCTOThI
1: OTKIIIOYEHO NPU YCKOPEHUW/3aMEANEHNN 1 BKITIOYEHO BbilLe
6a30B0M1 4acToThI
2: BknoYeHO Npy yCKOpeHUW/3aMeaneHnn u OTKIYEHO Bbllle
6a30B0¥1 4acToThI
3: OTKMOYEHO Npu yckopeHuu/3ameaneHum v Bollwe 6a3oBon
4acToThbl
H69 |[ABTOMaTM4eCKOE 3amenneHne 0: OTknto4yeHo Y Y 0 Y Y Y |5-72
(BbiBop pesuma) 2: OrpaHu4eHne MOMeHTa C NPUHYAUTENbHBIM OCTaHOBOM
(£5), ecrin Bpems 3ameaneHus Gonee Yem B 3 pasa
npeBbILIaeT yCTaHOBIIEHHOE BpeMsi 3ameaneHns
3: YnpaBneHue HanpsbkeHneM 3seHa DC ¢ npuHyanTenbHbIM
octaHoBoM (£-5), ecnv Bpems 3amearieHus Gonee Yem B 3
pasa npeBbilLaeT YCTaHOBMNEHHOE BpEMS 3aMeasieHnst
4: OrpaHuyeHne MomeHTa 6e3 NPUHYAMTENBHOTrO OCTaHOBA
5: YnpaBneHve HanpshkeHnem 3BeHa DC 6e3 npuHyaMTensHoro
ocTaHoBa
H70 [KoHTponb npeaynpexaeHus 0.00:Cnepys BpemeHu 3ameaneHns Y Y [999| Y Y Y -
neperpysaku 0.01-100.0 lN'w/c
999: OTMeHa
H71 [XapakTepuctuku 3ameaneHuns 0: OTknoyeHo 1: BknroyeHo Y Y 0 Y N N -
H72 [KoHTpornb nponagaHusi CUoBoro 0: OTknroYeHo 1: BkntoyeHo Y Y 1 Y Y Y -
nuTaHus (Bbibop pexuma)
H73 |OrpaHuunTtens MomeHTa 0: BkntoyeHo npu yckopeHun/aameaneHnn n pabote Ha N Y 0 Y Y Y |5-45
(Ycnosust paboTei NMOCTOSIHHOW CKOPOCTH
1: OTKIIOYEHO NPU YCKOPEHUW/3aMEANEHNN N BKITIOYEHO Npu
paboTe Ha NOCTOSIHHOW CKOPOCTU
2: BKNOYEHO NpY YyCKOPEeHUW/3aMeaneHnn n OTKIHYEHO Npu
paboTe Ha NOCTOSIHHOM CKOpOCTU
H76 | (Mpepen npupatuenns yactoTsl npy| 0.0 —500.0 My Y Y |50]|Y N N |5-45
TOPMOXEHUN 5-72
H77 |Cpok cnyx6bl koHaeHcaTopos 3BeHa | 0- 8760 (1 ea.= 10 yacos) Y N - Y Y |Y -
DC (OcTtaTo4Hoe Bpemsi)
H78 WHTepBan obcnyxusanus (M1) 0: OtkntoyeHo; 1- 9999 (1 ea.= 10 yacos) Y N [8760| Y Y | Y [573
H79 [YcTaHoBKa KonmMyecTsa 3anyckoB 0000: OtkntoyeHo; 0001 — FFFF (wectHaguatepuyHbii doopmat)| Y N 0 Y Y Y |5-73
inns obenyxueanus (M1)
H80 [KoadhdumumeHT nogasneHns 0.00-0.40 Y Y [0.20| Y N N -
kone6aHui Toka [suratens 1
H81 [Merkas aBapusa: Hactporika 1 0000 — FFFF (wecTHapguaTepuyHblii hopmart) Y Y 0 Y Y Y |5-74
H82 [Nerkas aBapus: Hactpoiika 2 0000 — FFFF (wecTtHaguaTepuyHbln doopmar) Y Y 0 Y Y Y |[5-74
H84 [NMpenBapuTenbHoe HamarHnyMBaHue
(HavanbHbiit yposeHb) 100% - 400% Y [ Y [100| N | Y |Y -
H85 (Bpemsi 0.00:OtkntoyeHo; 0.01-30.00 ¢ Y Y [0.00] N Y Y -
H86 [3apesepsrpoBaHo *9 0-2 Y [Y1Y2[ 0O - - - -
H87 [3ape3epBupoBaHo *9 25.0-500.0 Ny Y Y |25.0| - - - -
H88 [3apesepsupoBaHo *9 0-3;999 Y N 0 - - - -
H89 [3ape3epsunpoBaHo *9 0,1 Y Y 0 - - - -
H90 [3ape3epsupoBaHo *9 0,1 Y Y 0 - - - -
H91 [KoHTponb o6pbia OC NMAA 0.0: OTknNtoYeHo Y Y [00]| Y Y Y -
0.1-60.0c
H92 HenpepbiBHasi paboTa (P)[ 0.000 — 10.000 ; 999 Y [Y1Y2/999| Y Y Y -
H93 |(npu F14=3) (1) 0.010 — 10.000 c; 999 Y [Y1Y2/999| Y | Y Y -
H94 |O6Lwee Bpemsi paboTel 1-ro 0-9999 (1 en.=10 yac, 3Ha4YeHne MOXeT ObITb N3MEHEHO UMK N N - Y Y Y |5-73
InBuratens cbpoLueHo)
H95 [TopmoxeHune NOCTOAHHBIM TOKOM 0: MeaneHHas Y Y 1 Y N N [5-40
(Tvn peakumu 1: BeicTpas
H96 [MpuopuTteT knaeuwm STOP/ MpuopwuteT knasuwm STOP ®yHKUMA NnpoBepku 3anycka | Y Y 0 Y Y Y -
(DYHKLMS! MpOBEpKM 3anycka 0: OTkntoveHo OTkntoyeHo
- 1: BrkntoueHo OrkntoueHo
(Bbi3os ownbkn £175) 2: OTKIIIOYEHO BkrtoyeHo
3: BknioyeHo BkntoyeHo

*9 37K dyHKUMOHanNbHbIE KOAbl 3ape3epBUPOBaHbl. He naMeHsiiTe aTn 3Ha4YeHus.
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nasa 5 ®YHKLUNOHAJIbHBIE KOAbl

. Pexvm
$5/3 2|5 2| ynpasnenus c
Kopn, HaseaHue [unanasoH nameHeHus % E §. § é’: § IIPYBG/ION C_I'_V"
£s(5085 U/f | Bes|cAC| CTP
S B(X F|o T ac
H97 |OuuncTka nctopum asapuin 0: OTknroYeHo Y N 0 Y Y Y |[5-76
1: BkntoyeHo (YcTaHoBka “1” ounwiaeT UCTOpUIO aBapuii 1 nocne
aTOro Bo3Bpaluaetcs Kk “0”)
H98 [®yHKuMM 3awmThi/obenyxmBaHus 0 — 255: OTo6paxkeHue B AecATUHHOM chopmaTe Y Y | 8| Y Y Y |5-77
But 0: ABTOMaTU4YeCKOE CHMXEHME HECYLLE YacToTbl
(0: OTkntoyeHo; 1: BkntoveHo
BuT 1: O6pbIB ha3bl Ha Bxoade (0: OTkntoYeHo; 1: BkrtoueHo)
But 2: O6pbiB a3kl Ha Beixoge  (0: OTkntoyeHo; 1: BkntoueHo)
BuT 3: Bbibop Ha4anbHoro nopora yHKLUUM OLIEHKM Cpoka
cnyx6bl kKoHAeHcaTopoB 3BeHa DC
(0: 3aBopckon ypoBeHb; 1: YpoBeHb nonb3oBatens
BuT 4: OueHka cpoka cnyx6bl koHaeHcaTopoB 3BeHa DC
(0: OTkntoyeHo; 1: BkntoveHo
BuT 5: KoHTponb 61okMpoBKky BEHTUNATOPA
(0: OTkntoYeHo; 1: BkntoveHo
But 6: KoHTponb HencnpaBHOCT TOPMO3HOrO TpaH3ucTopa
(ans NY go 22 kBt)  (0: OTkNtOYEHO; 1: BKntoueHo)
BuT 7: MNepekntoyenne ctenenun 3awmtel IP20/1P40 (0: 1P20; 1: IP40
A kopbl: MNapameTpbl 2-ro gBuraTens
0ol %o < Pexum
5 »Lé © 2|5 2| ynpaeneus c
Kop, HaseaHue [nana3oH n3amMeHeHus % I §.§ % é’_ IIPUEOLOM CTMP'
5350 85 U/f | Bes |c OC
SEgz3|mT ac
A01 [MakcumanbHas YactoTa 2 25.0 -500.0 'y N Y [ M Y Y Y -
A02 |ba3oBas 4acToTa 2 25.0 - 500.0 'y N Y |50.0| Y Y Y -
A03 [HomuHanbHoe HanpspkeHne Ha 0: BbixogHOe HanpspkeHne NponopLMOHanbHO N [Y2] ™ Y Y Y -
6asoBoit yacToTe 2 BXOAHOMY HanpspKeHWo
80 — 240 B: HanpsixeHue, koHTponupyemoe AVR
(ans MY knacca 200 B)
160 — 500 B: HanpsikeHue, koHTponmpyemoe AVR
(ansa N4 knacca 400 B)
A04 MakcumanbHoe BbixogHoe 0: BbIxogHOe HanpspKeHne NponopLMOHanbHO N [Y2]|* Y N N -
HanpsixeHve 2 BXOAHOMY HarpsKeHno
80 — 240 B: Hanps»keHue, koHTponmpyemoe AVR
(ans MY knacca 200 B)
160 — 500 B: Hanps»keHue, koHTponmpyemoe AVR
(ans MY knacca 400 B)
A05 [Mogbem MomeHTa 2 0.0% - 20.0% (npoueHT oT 3Ha4eHuss FO5) Y Y [3]|Y N N -
A06 [OnekTpoHHas 3awmTa oT neperpesa | 1: [Ons o6LenpoMbILLNEeHHbIX ABUraTenen ¢ KpbibyYaTkoi Ha Y Y 1 Y Y Y -
2-ro asuraTens Bany
(Bbibop Tvna gsuratens) 2: [ns HeBEHTUNMPYyEMbIX ABUraTenein unu asuratenen c
HE3aBUCHMOI CUCTEMOM OXINaXXaeHust
A07 | (YpoBeHb 06HapyxeHusi neperpysku) 0.00:0Tkno4eHo Y |Y1Y2| *4 Y Y Y -
1% - 135% HOMWHaNbLHOro Toka ABUraTens
A08 | (Tennosas noctosiHHas BpemeHn ) 0.5 — 75.0 MuH Y Y[ *5]Y]|Y Y N
A09 [TopmoOXxXeHne NOCTOSAHHLIM TOKOM 2 Y Y [00| Y Y Y -
(YacToTa Havana Topmoxenusi) 0.0- 60.0 'y
A10 (YpoBeHb TopmoxeHns) 0% - 100% (HD pexum), 0% - 80% (LD pexum) Y Y 0 Y| Y|Y -
A11 (Bpemsi TopmorkeHust) 0.0 (Otkntoudero): 0.01 — 30.00 cek Y | Y [000] Y Y |Y -
A12 MactoTa 3anycka 2 0.0-60.0y Y Y |05]| Y Y Y -
(Bpems yaepkaHust
A13 [BbiGop Harpyaku/ 0: MepemMeHHas xapakTepucTka MOMeHTa Harpy3ku N Y 1 Y N Y -
IABTO(hOpCHpPOBaHNE MOMeHTa/ 1: MocTosiHHasA xapakTepucTMka MOMEHTa Harpysaku
IABTO-3HeprocbepexeHune 2 2: ABTOOpPCMPOBaHNE MOMEHTA
3: ABTO-3HeprocbepexeHune
(MepemeHHas xapakTepucTKa MOMeHTa Npu yckop./3amean.)
4: ABTO-3HeprocbepexeHne
(MocTosiHHas xapaKTepucT1Ka MOMeHTa Npu yckop./3amMeaJ.)
5: ABTO-3HeprocbepexeHune
(ABTOhOpPCMpPOBaHME MOMEHTa NpwW ycKop./3amean.)
A14 Bbibop pexuma ynpaBneHus 0: U/f ynpaBneHve 6e3 KoMneHcaumum CKONbXeHNs N Y 0 Y Y Y -
npusoaom 2 1: BekTopHOe ynpasneHne AMHaMU4eckuM MOMEHTOM
2: U/f ynpaBneHue ¢ KoMneHcaumnen CKonbXeH s
5: BekTopHOe ynpaBneHve 6es3 gatymka ckopocTtn
6: BekTopHOe ynpaBneHune ¢ 4aT4MKOM CKOPOCTU
A15 [iBuratens 2 (Kon-Bo nontocos)| 2 — 22 nontoca N [Y1Y2] 4 Y Y Y -
A16 (HOMMHaanaﬂ MOLLHOCTb 0.01- 1000 kBT (ecnm P99=0,2,3 mwn 4) N [Y1Y2| *7 Y Y Y -
0.01- 1000 n.c. (ecnu P99=1)
A17 (HOMMHATBHBI TOK 0.00- 2000 A N [Y1Y2) *7 | Y | Y | Y -

*1 3aBoAcKkve HAaCTPOMKW pasnuyalTcsi B 3aBUCUMOCTM OT MecTa HasHaveHusi. Cm. Tabn. 5.1.
*2 6.00 cek anga MY mMotuHocTbio 22 KBT 1 Huxe; 20.00 cek ansa MY motHocTbio 30 KBT 1 Bhille
*3 3aBoAckve HAaCTPOMKM OTNINYAKOTCA B 3aBUCMMOCTU OT MowHocTm MY. Cm. Tabn. 5.2.

*4 HoMuHanbHbIV TOK ABUraTens ycTaHaBnvMBaeTcs aBToMmatudeckn. Cm. Tabn. 5.3 (byHkumoHanbHbIN kog P03)
*5 5.0 muH ana MY mowHocTbio 22 kBT unu Huxe; 10.0 muH ansa MY mowHocTsio 30 kBT unu Boilwe
*7 TMocTosiHHbIE ABUraTens ycTtaHaBnMBalTCsl aBTOMATUYECKM B 3aBUCUMOCTM OT MOLLHOCTM U MecTa HasHaveHus. Cm. Tabn. 5.3.
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° o < Pexvm
I =0 s
382 % 25| Tibwmonow | o
Kopn, HaseaHue [nanasoH n3ameHeHus folac|ol B .
ggég S 5| Uff | Bes [c AC| CTP
R Ac
A18 |iBuratens 2 (ABTOHacTpolitka) | 0: OTkno4eHo N N 0 Y |Y Y -
1: ABTOHacTpoiika npu octaHoBneHHoM Asuratene. (%R1, %X un
HOMWHanNbHAas YacToTa CKOMbXEHNS)
2: ABTOHacTpolika ¢ BpalyeHveM B pexume U/f-ynpaBneHus
(%R1, %X, HOM. YacToTa CKOJbXEHNS, TOK XONOCTOro xoaa,
KO3(ppULIMEHTbI HacbILLeHns 1-5 n paclumpeHHble
KO3ppULMEHTBI HacbILLeHns “a” - “c”)
3: ABTOHaCTpoWika C BpalleHUeM B pexnuMe BEKTOPHOro
ynpaneHusi (%R1, %X, HOM. YacToTa CKOMNbXEHUs, TOK
XOMOCTOro xoAa, koaduuUMeHTbl HackiweHns 1-5 n
pacluMpeHHble KO3dULIMEHTbI HacblLeHns “a” - “c”)
A20 (Tok xonocTtoro xoga) 0.00 — 2000 A N [Y1Y2] *7 | Y | Y | Y -
A21 (%R1) 0.00% - 50.00% Y YIY2l *7T | Y | Y | Y -
A22 (%X) 0.00% — 50.00% Y [YIY2 *7T | Y | Y | Y -
A23 |(Yeunenve komneHcauum ckonbierenus npy pabote)| 0.0% - 200.0% Y| Y [10000 Y | Y | Y -
A24 |(Bpewms oTknmka komneHcauum ckonbxenus) 0.01 — 10.00 ¢ Y |Y1Y2/0.12| Y N N -
A25 |Yeunenve komneHcaunm ckonbietns npu Topmoxennn) | 0.0%- 200.0% Y* | Y |100.0] Y Y Y -
A26 |(HomuHanbHas yacToTa ckonbxerus)| 0.00- 15.00 My N [Y1Y2 *7 | Y Y Y -
A27 | (KoadbduumeHT notepb B ctanu 1) 0.00%- 20.00% Y [Y1Y2] *7 | Y Y Y -
A28 (KoadbdpmumeHT notepb B ctanu 2) 0.00%- 20.00% Y [Y1Y2/0.00| Y Y Y -
A29 (KoadhdbmumeHT notepsb B ctanu 3) 0.00%- 20.00% Y [Y1Y2/0.00| Y Y Y -
A30 (KoadpdmumeHT HacbiweHus 1) 0.0%- 300.00% Y [Y1Y2 *7 | Y Y Y -
A31 (KoadpdmumeHT HacbiweHns 2) 0.0%- 300.00% Y [Y1Y2 *7 | Y Y Y -
A32 (KoadbdmumeHT Hacbiwenus 3) 0.0%- 300.00% Y YIY2l *7T | Y | Y | Y -
A33 (KoadpdmumeHT HacbiweHus 4) 0.0%- 300.00% Y [Y1Y2 *7 | Y Y Y -
A34 (KoachdmumeHT Hacbiwerus 5) 0.0%- 300.00% Y Y1Y2| *7 Y Y Y -
A35 |(PacwumpeHHblit koadhduuneHT Hacoillenns “a”) 0.0%- 300.00% Y [Y1Y2] *7 | Y Y Y -
A36 |(PacwumpeHHblit koadduuneHT Hacoilenns ‘b”) 0.0%- 300.00% Y [Y1Y2] *7 | Y Y Y -
A37 |(PacwmperHblit koadduumeHT Hackiwehms ‘c’) 0.0%- 300.00% Y [Y1Y2| *7 | Y Y Y -
A39 [BbiGop asuratens 2 0: Osuratenst Tvna 0 (CTaHpapTHbI ABuratens Fuiji, 8-a cepust) | N [Y1Y2] 0 Y Y Y -
1: Aeuratens Tvna 1 (ABMraTenu c LWKanon B 1.c.)
2: Osuratenb Tuna 2 (CneunanbHble aAsuratenu Fuji ans
BEKTOPHOrO ynpaBneHus)
3: Oeuratens Tvna 3 (CtaHgapTHbIM ABuratens Fuji, 6-a cepus)
4: Opyrve gsuratenu
A40 [KomneHcaumsi ckonbxeHus 2 0: BknoyeHo npu yckopeHun/3ameaneHum u paboTe Bbllue N Y 0 Y N N -
(Ycnosus paboThi 6a30BoOW 4aCTOThI
1: OTKIIOYEHO NPU YCKOPEHUW/3aMEANEHNN U BKITIOYEHO BbilLe
6a30BoOW 4aCTOThI
2: BknOYEHO NpY yCKOPEeHUW/3aMeaneHnn U OTKIHYEHO Bbllle
6a30BoW 4acTOThI
3: OTKMOYeHO Npu yckopeHun/3ameaneHum v Boile 6a3oson
YacToThbl
A41 [KoachdnumeHT nogasneHns 0.00 - 0.40 Y Y |0.20| Y N N -
koneGaHwii Toka [puratens 2
A42 [MepeknioyeHne 0: Osuratens (MepekntoyeHune Ha 2-i ABuraTesnb) N Y 0 Y Y Y [5-79
\Oeuratens/MNapameTpbl 2 1: MapameTpsl (MepeknioveHne napameTpoB TeKyLLEro
(Bbibop pexuma aBuratensi Ha napameTpbl A-kogoB)
A43 |Perynatop ckopoctu 2 Y Y [0.020f N Y Y -
(PunbTp 3agaHua ckopoctu) 0.00 — 5.000 ¢
A44 (PunbTp OC ckopocTn) 0.000- 0.100 ¢ Y] Y [0005\ N | Y |Y -
A45 P (Ycunenue) 0.1 — 200.0 Y| Y [100] N | VY |Y -
A46 | (Bpems uHTerpupoanus) 0.001- 1.000 ¢ Y* | Y [0.100[ N Y Y -
A48 (BbixoaHon ¢unbTp) 0.000- 0.100 ¢ Y [ Y 00200 N [ Y | Y -
A51 |0O6wee Bpemsi pabotbl [iBuratens 2 | 0 — 9999 (1 ea.=10 yac, 3HaveHne MoXeT BblTb MUBMEHEHO U N N - Y Y Y -
cHpolueHo)
A52 |CyeTumk 3anyckos [iuratens 2 MHavkaums obluero kon-sa 3anyckoB Y N - Y Y Y -
0000 — FFFF (wecTHaauaTepuyHblii hopmar)
A53 |lBuratens 2 Y [Y1Y2/100| Y | Y | Y -
(%X nonpaBouHbIi koadpdprumeHT 1) 0%- 300.0%
A54 | (%X nonpaBoyHblii koadpduumeHT 2) 0%- 300.0% Y [Y1Y2/100| Y Y Y -
A55 (MowmeHToo6pasytowumit Tok npy| 0.00- 2000 A N [Y1Y2| *7 N Y Y -
BEKTOPHOM YrpaBneHun
A56 |(KoachduumeHT HaBeaeHHoro Hanpsikeust) 50%- 100% N |Y1Y2[ 85 | N Y Y -
A57 [3apesepBupoBaHo *9 0.000- 20.000 ¢ Y [Y1Y2)0.082] - - - -
*7 TMocTosiHHbIE ABUraTens ycTaHaBMBalOTCA aBTOMaTUYECKU B 3aBMCUMOCTM OT MOLLHOCTM U MecTa HasHaveHusi. Cm. Tabn. 5.3.

*9 3Tn pyHKUMOHANbHbIE KOAbI 3ape3epBNpoBaHbl. He N3MeHsINTe 3TV 3HaYeHns.
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nasa 5 ®YHKLUNOHAJIbHBIE KOAbl

b koabl: MNapameTpbl 3-ro gBUratens

ol x|ox Pexum
$5|8 2|5 2| ypasnenus
Koa Hasganue [lnanasoH UsMeHeHWs! 82 x/gg| npusogom | Cm.
g‘;éggg U/f | Bes [cAC| CTP
222588 Ac
b01 [MakcumanbHasa YactoTta 3 25.0 -500.0 'y N Y [ M Y |Y Y -
b02 |basoBas yacToTta 3 25.0 - 500.0 'y N Y |50.0| Y Y Y -
b03 [HomuHanbHoe HanpspkeHne Ha 0: BbixoAHOe HanpspkeHne NponopLMOHanbHO N [Y2] ™ Y| Y|Y -
6asoBoit yactoTe 3 BXOZHOMY HanpspKeHuio
80 — 240 B: HanpsixeHue, koHTponupyemoe AVR
(ans MY knacca 200 B)
160 — 500 B: HanpsixeHnue, koHTponmpyemoe AVR
(ans MY knacca 400 B)
b04 |MakcumanbHoe BbIXOAHOE 0: BbixogHoe HanpspkeHne NponopLMOHanbHO N [Y2]|* Y N N -
HanpsixeHve 3 BXOAHOMY HarnpsiXeHuo
80 — 240 B: HanpsikeHue, koHTponupyemoe AVR
(ana MY knacca 200 B)
160 — 500 B: HanpsikeHue, koHTponupyemoe AVR
(ans MY knacca 400 B)
b05 [Mogbem momeHTa 3 0.0% - 20.0% (npoueHT oT 3Ha4eHus FO5) Y Y | *3]Y N N -
b06 [OnekTpoHHas 3awwumTa oT neperpesa | 1: [Ans obLienpoMbILLIEeHHbIX ABUraTenen ¢ KpbibyYaTKon Ha Y Y 1 Y Y Y -
13-ro asuraTens Bany
(Bbibop Tvna gsuratens) 2: [ns HeBEHTUNMPYyeMbIX ABUraTenein unu asuratenen c
HE3aBUCKHMOI CUCTEMOM OXNaXaeHUst
b07 | (YpoBeHb 06HapyxeHusi neperpysku) 0.00:0Tkno4eHO Y |Y1Y2| *4 Y|Y -
1% - 135% HOMWHaNbHOro ToKa ABUraTens
b08 | (Tennosasi nocTosiHHas BpeMeHu ) 0.5 — 75.0 MuH Y Y[ s Y |Y]|Y N
b09 [TopmoXxeHne NOCTOSAHHLIM TOKOM 3 Y Y [00| Y Y Y -
(YacToTa Havana Topmoxerusi) 0.0- 60.0 'y
b10 (YpoBeHb TopmoxeHns) 0% - 100% (HD pexum), 0% - 80% (LD pexwum) Y Y 0 Y| Y|Y -
b11 (Bpemsi TopmokeHust) 0.0 (Otkniodero): 0.01 — 30.00 cek Y[ Y Jooo[ YTYTY]-
b12 Mactota 3anycka 3 0.0-60.0 'y Y Y |05 Y Y Y -
(Bpems yaepxaHus
b13 [BbiGop Harpysku/ 0: MepemeHHas xapakTepucTka MOMeHTa Harpysku N Y 1 Y N Y -
IABTOCbOpCHpOBaHNE MOMeHTa/ 1: MocTosiHHas xapaKTepucTMka MOMEHTA Harpy3aku
IABTO-9Heprocbepexenme 3 2: ABTObOpPCUPOBAHNE MOMEHTA
3: ABTO-3HeprocbepexeHue
(MepemeHHast xapaKTepucTMka MOMEHTa Npyu yckop./3amean.)
4: ABTO-3HeprocbepexeHne
(MocTosiHHas xapaKkTepucTMka MOMEHTa Npu yckop./3amea.)
5: ABTO-3HeprocbepexeHune
(ABTObOpPCMpOBaHME MOMEHTA MpW ycKop./3amenn.)
b14 [BbiGop pexuma ynpaBneHus 0: U/f ynpaBneHve 6e3 komneHcaumum CKONbXeHUs! N Y 0 Y Y Y -
npmeoaom 3 1: BekTopHOe ynpasneHne AMHaMU4eCKUM MOMEHTOM
2: U/f ynpaBneHve ¢ kKoMneHcaumen CKoNbXeHus!
5: BekTopHoe ynpaeneHune 6e3 gatymka ckopocTu
6: BekTopHOE ynpaBneHue ¢ 4aT4MKOM CKOPOCTU
b15 |suratens 3 (Kon-Bo nontocos)| 2 — 22 nontoca N [Y1Y2| 4 Y Y Y -
b16 (HomumHanbHas MoLLHOCTb 0.01- 1000 kBT (ecnn P99=0,2,3 unn 4) N 1Y2| *7 Y Y Y -
0.01- 1000 n.c. (ecnu P99=1)
b17 (HOMMHATIBHBI TOK 0.00- 2000 A N [Y1Y2] *7 | Y | Y | Y -
b18 (ABTOHacTpoitka) 0: OTkMoYeHO N N 0 Y Y Y -
1: ABTOHacTpolika Npu octaHoBneHHom asuratene. (%R1, %X n
HOMWHanNbHasa YactoTta CKOJ'II:)KeHI/ISI)
2: ABTOHacTpoWika c BpalleHueM B pexume U/f-ynpaBneHus
(%R1, %X, HOM. YacToTa CKONbXEHWS, TOK XOJIOCTOro Xoaa,
KoappuLmMeHTbI HacbiLeHns 1-5 n paclumpeHHble
Ko3hpULMeHTbI HacbiLeHns “a” - “c”)
3: ABTOHacTpoWika C BpaLLEeHWEM B PEXUME BEKTOPHOIO
ynpasnenusi (%R1, %X, HOM. YacToTa CKOMNbXEHUS, TOK
XOnocTOoro xoAa, koadduumeHTbl HackiweHns 1-5 n
pacLuMpeHHble K03 PULIMEHTbI HackILLeHus “a” - “c”)
b20 (Tok xonocTtoro xoga) 0.00 — 2000 A N [Y1Y2| *7 Y Y Y -
b21 (%R1) 0.00% - 50.00% Y [YIY2 *7 | Y | Y | Y -
b22 (%X) 0.00% — 50.00% Y YIY2l *7T | Y | Y | Y -
b23 ((Yeunerue komnercawmm ckonbxenerus npu pabote)| 0.0% - 200.0% Y* | Y [100.0] Y Y Y -
b24 |(Bpems oTknuka komneHcauum ckonbxenust) 0.01 — 10.00 ¢ Y [Y1Y2/0.12| Y N N -
b25 |(Yeunenve komnexcauuu ckonbienus npu Topmoxenn) | 0.0%- 200.0% Y* [ Y [100.0] Y Y Y -
b26 |(HomuHanbHas yacToTta ckonbxenus)| 0.00- 15.00 My N [Y1Y2[ *7 | Y Y Y -
b27 (KoadbdpmumeHT noteps B ctanu 1) 0.00%- 20.00% Y [Y1Y2] *7 | Y Y Y -
b28 (KoadbcbmumeHT notepsb B ctanu 2) 0.00%- 20.00% Y |Y1Y2/0.00| Y Y Y -
b29 (KoadhdmumeHT notepb B ctanu 3) 0.00%- 20.00% Y [Y1Y2/0.00| Y Y Y -
*1 3aBoAcK1e HaCTPOMKY pasnnYaloTcs B 3aBUCMMOCTM OT MecTa HadHadeHus. Cm. Tabn. 5.1.
*3 3aBopckue HaCTPOMKN OTNNYAKTCA B 3aBUCMMOCTU OT MoLyHocTH MY. Cwm. Tabn. 5.2.
*4 HomuHanbHbI TOK ABUraTens ycraHaBnmBaeTcs aBToMatudeckn. Cm. Tabn. 5.3 (dbyHKumnoHanbHbIn kog P03)
*5 5.0 muH ansa MY mowHocTeio 22 kBT unm Hmxe; 10.0 muH ans MY mowHocTeio 30 kBT unu Bbilwe
*7 TocTosiHHble ABUraTenst ycTaHaBNMBAKOTCS aBTOMaTUYECKM B 3aBUCUMOCTM OT MOLLIHOCTY M MecTa HasHadeHus. Cm. Tabn. 5.3.
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nasa 5 ®YHKUNOHAJIbHbIE KOAbl

° o < Pexvm
L X0 s
25ladgg) e |
Kopn, HaseaHue [nanasoH n3ameHeHus folac|ol B .
ggég S 5| Uff | Bes [c AC| CTP
R Ac
b30 |Osuratens 3 0.0%- 300.00% Y [Y1Y2| *7 Y Y Y -
(KoachdmumeHT HacbiweHus 1
b31 (KoachdmumeHT Hacbiwerus 2) 0.0%- 300.00% Y [Y1Y2| *7 Y Y Y -
b32 (KoachdmumeHT Hacbiwerus 3) 0.0%- 300.00% Y [Y1Y2| *7 Y Y Y -
b33 (KoadbdmumeHT Hacoiwenus 4) 0.0%- 300.00% Y [Y1Y2] *7 | Y Y Y -
b34 (KoachdpmumeHT HacbiweHus 5) 0.0%- 300.00% Y [Y1Y2l *7 | Y Y Y -
b35 |(PaciwuperHbiit koadpdmumeHT Hacsiwenmns ‘a’) 0.0%- 300.00% Y [Y1Y2 *7 | Y Y Y -
b36 |(PacwmpenHblit koadduumeHT Hackiwehmns “b”) 0.0%- 300.00% Y [Y1Y2 *7 | Y Y Y -
b37 |(PacwumpeHHbiit koaddmuneHT Hacoilerns “c’) 0.0%- 300.00% Y [Y1Y2] *7 | Y Y Y -
b39 Bbibop asuratens 3 0: [suratens Tuna 0 (CtaHaapTHbIN auratens Fuji, 8-a cepusa) | N [Y1Y2] 0 Y Y Y -
1: Auratens Tuna 1 (gBUraTenu c WKanon B 1.c.)
2: Opuratens Tuna 2 (CneumnansHble asuratenu Fuji ans
BEKTOPHOrO ynpaBneHus)
3: Osuratens Tvna 3 (CtaHaapTHbIN ABuratens Fuji, 6-9 cepus)
4: [pyrve asuratenu
b40 [KomneHcaums ckonbxeHuns 3 0: BknoyeHo npu yckopeHun/aameaneHum n paboTe Bbilue N Y 0 Y N N -
(Ycrnosus paboThi 6a30BoW 4acTOThI
1: OTKIMOYEHO NpY YCKOPEHMU/3amMmeaeHn 1 BKIIOYEHO BbILLE
6a30BoOW 4acTOThI
2: BKkNOYeHO Npu yCKOPeHUW/3aMeaneHnn n OTKIMIYEHO Bbille
6a30BoW 4aCTOTbI
3: OTKNOYEHO NpY ycKkopeHun/3ameaneHnm u Boilue 6a3oBoii
YacTOoThbl
b41 [KoachduumeHT nogasneHns 0.00 - 0.40 Y | Y |0200 Y | N | N -
konebaHuin Toka [Buratens 3
b42 [MepekntoveHune 0: Oswuratens (MepekntoyeHune Ha 2-i ABuraTenb) N Y 0 Y Y Y |5-79
\ABuratens/MapameTpbl 3 1: NMapameTpel (MepeknioveHne napaMeTpoB TeKyLLero
(Bbibop pexvma ABvratens Ha napameTpbl A-kofoB)
b43 [Perynsartop ckopocTu 3 Y Y [0.020f N Y Y -
(PunbTp 3apanusa ckopoctu) 0.00 — 5.000 ¢
b44 (PunbTp OC ckopocTr) 0.000- 0.100 ¢ Y* | Y ]0.005 N Y Y -
b45 P (Ycunenue) 0.1 —200.0 Y| Y [10.0] N Y |Y -
b46 | (Bpems nHTerpuposanus) 0.001- 1.000 ¢ Y* | Y ]0.100] N Y Y -
b48 (BbixogHou comnbTp) 0.000- 0.100 ¢ Y Y 10.020] N Y Y -
b51 (O6Lee Bpems pabotsl [iBuratens 3 | 0 — 9999 (1 en.=10 yac, 3Ha4YeHVe MOXET ObITb M3MEHEHO 1N N N - Y| Y]|Y -
cbpoLleHo)
b52 |CyeTumk 3anyckos [iBuratens 3 WHaunkaums obluero Kon-Ba 3anyckoB Y N - Y |Y Y -
0000 — FFFF (wecTtHaguaTepuyHbli doopmar)
b53 |Asuratens 3 Y |Y1Y2/100| Y Y|Y -
(%X nonpaeoyHbI koadpdpuumeHT 1) 0%- 300.0%
b54 | (%X nonpaBoyHbI koadduumneHT 2) 0%- 300.0% Y [Y1Y2/100| Y Y Y -
b55 (MowmeHToo6pasytowwumin Tok npy| 0.00- 2000 A N [Y1Y2] *7 | N Y Y -
BEKTOPHOM YrpasneHum
b56 |(KoapdpuumeHT HaBeaeHHoro Hanpsikeus)| 50%- 100% N |Y1Y2[ 85 [ N Y Y -
b57 [3apesepBupoBaHo *9 0.000- 20.000 ¢ Y |Y1Y2)0.082] - - - -
r Kogbl. I'Iapameprl 4-ro ABurartens
° o ~ Pexum
2o s
8|2 2|52 "busonow | cu
Kon HassaHue [lnanasoH nameHeHns I 823 Ta :
2 2|2 3|8 5| U |Bes eAC| TP
£g258¢8 |
r01 [MakcumanbHas yactoTa 4 25.0—500.0 'y N Y *1 Y Y Y -
r02 |BasoBas yactota 4 25.0 - 500.0 'y N Y |50.0| Y Y Y -
r03 [HomuHanbHoOe HanpskeHue Ha 0: BbIxogHOe HanpshkeHve NponopLmoHansHO N |[Y2]| ™ Y Y Y -
6asoBoit yactoTe 4 BXOZHOMY HanpspKeHuio
80 — 240 B: HanpsikeHue, koHTponupyemoe AVR
(ans MY knacca 200 B)
160 — 500 B: HanpsxeHue, koHTponmpyemoe AVR
(ans MY knacca 400 B)
r04 |[MakcvuManbHoe BbIXOQHOE 0: BbixogHOe HanpsbkeHue NponopLMoHanbHO N [Y2]| * Y N N -
HanpspkeHue 4 BXOZHOMY HanpsbKeHuto
80 — 240 B: HanpsikeHue, koHTponupyemoe AVR
(ans MY knacca 200 B)
160 — 500 B: HanpsixxeHue, koHTponupyemoe AVR
(ans MY knacca 400 B)
r05 [Moabem momeHTa 4 0.0% - 20.0% (npoueHT OT 3Ha4yeHus FO5) Y Y | 3| Y N N -

*1 3aBopckve HacTpOWKK pasnuyalTcsa B 3aBUCMMOCTM OT MecTa HasHadeHus. Cm. Tabn. 5.1.
*3 3aBofckve HacTPOMKM OTNMYAKTCA B 3aBUCMMOCTU OT MowHocTm MY. Cm. Tabn. 5.2.

*7 TocTosiHHbIe ABUraTens ycTaHaBNMBAKTCH aBTOMATUYECKV B 3aBUCUMOCTU OT MOLLHOCTU U MecTa HasHayeHusi. Cm. Tabn. 5.3.
*9 311 pyHKUMOHANbHbIE KOAbI 3ape3epBUpOoBaHbl. He N3MEHSINTE 3TV 3HaYEHUs.
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nasa 5 ®YHKLUNOHAJIbHBIE KOAbl

. Pexvm
$5/3 2|5 2| ynpasnenus
Kopn, HaseaHue [unanasoH nameHeHus 288 s 8 IIPYBG/ION Cm.
ggéggg U/f | Bes [cAC| CTP
cgles|82 Ac
r06 [OnekTpoHHas 3awwmTa oT neperpesa | 1: [Ana o6wenpoMbILNEHHbIX ABUraTeNen ¢ KpbinbYaTKon Ha Y Y 1 Y Y Y -
4-ro npuratens Bany
(Bbibop Tvna gsuratens) 2: [ns HeBEHTUNMPYyEMbIX ABUraTene unv asuratenen c
HEe3aBUCHMMOW CUCTEMON OXNaxaeHus
r07 | (YpoBeHb o6HapyxeHusi neperpyaku) 0.00:OTKMO4EHO Y [Y1Y2] *4 | Y Y Y -
1% - 135% HOMWHanNbLHOro Toka ABuraTtens
r08 (TennoBasi nocTosiHHas BpeMeHU )| 0.5 — 75.0 MuH YlY [ |Y |lYT]Y N
r09 [TopMoXeHune NOCTOSIHHLIM TOKOM 4 Y Y [00| Y Y Y -
(YacToTa Hayana TopmoxeHusi) 0.0— 60.0 'y
r10 (YpoBeHb TopmoxeHuns) 0% - 100% (HD pexum), 0% - 80% (LD pexum) Y Y 0 Y Y Y -
11 (Bpems TopmokeHus) 0.0 (OTknroueHo): 0.01 — 30.00 cek Y [ Y [oo0] Y [Y[Y] -
r12 Macrora 3anycka 4 0.0-60.0y Y Y |05 Y Y Y -
(Bpems yaepxaHus
r13 BbiGop Harpysku/ 0: MNMepemMeHHas xapakTepucTka MOMeHTa Harpysku N Y 1 Y N Y -
IABTOcbOpCMpoBaHne MoMeHTa/ 1: MocTosiHHasA xapaKTepucTMka MOMEHTa Harpy3aku
IABTO-9HeprocbepexeHue 4 2: ABTOobOpCUpPOBaHNE MOMEHTA
3: ABTO-3HeprocbepexeHue
(MepemeHHas xapaKkTepucTMka MOMEHTa Npwu yckop./3amean.)
4: ABTO-3HeprocbepexeHune
(MocTosiHHasA xapakTepucTMka MOMEHTa Npu yckop./3amea.)
5: ABTO-3HeprocbepexeHue
(ABTOChOpCHpPOBaHNE MOMEHTa Npu yckop./3aMesn.)
r14 [Bbibop pexuma ynpasneHus 0: U/f ynpaBneHue 6e3 koMneHcauum CKOMNbXeHns N Y 0 Y Y Y -
npuBogom 4 1: BekTopHOe ynpaBrieHue AMHaMU4eckuM MOMEHTOM
2: U/f ynpaBneHve ¢ KoMneHcaumnen CKoNbXeHNs
5: BekTopHoe ynpasneHue 6e3 gatunka ckopocTtu
6: BekTopHOe ynpaBneHune ¢ 4aT4MKOM CKOPOCTH
r15 |suratens 4 (Kon-Bo nontocos)| 2 — 22 nontoca N [Y1Y2| 4 Y |Y Y -
r16 (HOMMHaJ‘IbHaH MOLUHOCTb 0.01- 1000 kBT (ecnm P99:0,2,3 mwnn 4) N [Y1Y2| *7 Y Y Y -
0.01- 1000 n.c. (ecnu P99=1)
r17 (HOMMHATBHBIA TOK 0.00- 2000 A N [Y1Y2] *7 | Y | Y | Y -
r18 (ABTOHacTpoiika) 0: OTknoYeHO N N 0 Y Y Y -
1: ABTOHacTpoiika Npu octaHoBneHHoMm Asuratene. (%R1, %X n
HOMUWHarnbHas YacToTa CKOMbXEHNS)
2: ABTOHacTpoViKa ¢ BpalueHveM B pexume U/f-ynpaBneHust
(%R1, %X, HOM. YacToTa CKOMbXEHUS, TOK XONOCTOro Xoaa,
K03hpuLMeHTbI HacbIweHns 1-5 n paclumpeHHble
KoappuLMeHTbI HacbieHns “a” - “c”)
3: ABTOHacTpoWika C BpaLLlEHNEM B PEXXUME BEKTOPHOIO
ynpasnenusi (%R1, %X, HOM. YacToTa CKOMNbXEHUS, TOK
XONOCTOro xo4a, KoaduLmneHTbl HacbiweHns 1-5 n
pacLuMpeHHble K03 ULMEHTbI HacbIeHus “a” - “c”)
r20 (Tok xonocTtoro xoga) 0.00 — 2000 A N [Y1Y2] *7 | Y | Y Y -
r21 (%R1) 0.00% - 50.00% Y [YIY2 *7 | Y | Y | Y -
r22 (%X) 0.00% — 50.00% Y [YIY2 *7 | Y | Y | Y -
23 |(Ycunetue komMneHcauuv ckonbiexenus npyu pabote)| 0.0% - 200.0% Y*| Y [1000] Y | Y | Y -
r24 |(Bpewms oTknuka komneHcauum ckonbxenust) 0.01 — 10.00 ¢ Y |Y1Y20.12| Y N N -
25 |(Yeunexue komnexcaLuu ckonbxerus npu TopMoxenn) | 0.0%- 200.0% Y* | Y |100.0] Y Y Y -
r26 |(HomuHanbHas yacToTa ckonbxenus)| 0.00- 15.00 My N [Y1Y2[ *7 | Y Y Y -
r27 (KoadhdmumeHT notepb B ctanu 1) 0.00%- 20.00% Y [Y1Y2 *7 | Y Y Y -
r28 (KoadbdpmumeHT noteps B ctanu 2) 0.00%- 20.00% Y [Y1Y20.00| Y Y Y -
r29 (KoadhdmumeHT notepb B ctanu 3) 0.00%- 20.00% Y [Y1Y2/0.00| Y Y Y -
r30 (KoachdmumeHT Hacbiwerus 1) 0.0%- 300.00% Y Y1Y2| *7 Y Y Y -
r31 (KoadpcprumeHT HacbiwweHus 2) 0.0%- 300.00% Y [Y1Y2] *7 | Y Y Y -
r32 (KoachdmumeHT HacbiweHus 3) 0.0%- 300.00% Y [Y1Y2 *7 | Y Y Y -
r33 (KoadpbcprumeHT HacbiweHus 4) 0.0%- 300.00% Y [Y1Y2] *7 | Y Y Y -
r34 (KoachdmumeHT HacbiweHns 5) 0.0%- 300.00% Y [Y1Y2 *7 | Y Y Y -
r35 _|(PacwumpeHHblit koathdmuneHT Hackilenns ‘a”) 0.0%- 300.00% Y [Y1Y2] *7 | Y Y Y -
r36 |(PaciwupetHblit koadduumeHT Hacsiwerms “b”) 0.0%- 300.00% Y [Y1Y2 *7 | Y Y Y -
r37 |(PacwumpeHHbiit koadduumeHT Hackilerns “‘c’)| 0.0%- 300.00% Y [Y1Y2] *7 | Y Y Y -
*4 HoMuHanbHbIV TOK ABUraTens ycTaHaBnvMBaeTcs aBToMmatudeckn. Cm. tabn. 5.3 (pyHkumoHanbHbIn kog P03)
*5 5.0 muH gns MY mowHocTbio 22 kBT unun Hwke; 10.0 muH ans MY mowHocTbio 30 kBT unu Boiwe
*7 TMocTosiHHbIe ABMraTens ycTaHaBNMBAKOTCS aBTOMATUYECKV B 3aBUCUMOCTH OT MOLLHOCTM U MecTa HasHadeHusi. CM. Tabn. 5.3.
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nasa 5 ®YHKUNOHAJIbHbIE KOAbl

° o < Pexvm
L X0 s
382 % 25| Tibwmonow | o
Kopn, HaseaHue [nanasoH n3ameHeHus folac|ol B .
ggéggg U/f | Bes [c AC | CTP
222582 Ac
r39 [Beibop asuratens 4 0: Osuratens Tuna 0 (CTaHgapTHbIi ABuratens Fuji, 8-a cepust) | N [Y1Y2| 0 Y Y Y -
1: Auratens Tuna 1 (gBUraTenu c WKanon B f.c.)
2: Osuratenst Tuna 2 (CneunanbHble agsuratenu Fuji ans
BEKTOPHOrO ynpaBneHust)
3: Osuratens Tvna 3 (CtaHaapTHbIN ABuratens Fuji, 6-9 cepus)
4: Opyrvne asuratenu
r40 [KomneHcaums ckonbxenus 4 0: Bkro4eHo npu yckopeHuu/3ameaneHnm n pabote Boilue N Y 0 Y N N -
(Ycnosusi paboTei 6a30BoWi 4acTOThI
1: OTKIIOYEHO NPU YCKOPEHUW/3aMeANEHNN N BKITIOYEHO Bbille
6a30BoW 4acTOThI
2: BknoYeHo Npv ycKopeHuW/3aMmeaneHnn u OTKIYEHO Bbille
6a30BoOW 4aCTOThI
3: OTKM0YEHO Npu yckopeHun/3ameaneHum v Boile 6a3oBon
4acToThbl
r41 [KoadhdpuumeHT nogaeneHuns 0.00-0.40 Y Y 10.20| Y N N -
konebaHuin Toka [Buratens 4
r42 [MepekntoyeHve 0: Oswuratens (MepeknioyeHne Ha 2-i ABuraTenb) N Y 0 Y Y Y [5-79
\Aeuratens/MNapameTpbl 4 1: MapameTpsbl (MepeknioveHne napameTpoB TeKyLLEero
(BbiGop pexvma ABuratenst Ha napameTpbl A-kofoB)
r43 [Perynatop ckopoctu 4 Y Y [0.020f N Y Y -
(PunbTp 3apaHusa ckopoctu) 0.00 — 5.000 ¢
r44 (PunbTp OC ckopocTr) 0.000- 0.100 ¢ Y* | Y [0.005] N Y Y -
r45 P (Ycunenue) 0.1 —200.0 Y| Y [100/l N | Y |Y -
r46 | (Bpems nHTerpuposanus) 0.001- 1.000 ¢ Y* | Y ]0.100] N Y Y -
r48 (BbixogHov domnbTp) 0.000- 0.100 ¢ Y Y 10.020] N Y Y -
r51 [O6wwee Bpems paboTbl Asuratens 4 | 0 — 9999 (1 en.=10 yac, 3HaYeHWe MOXeT ObITb U3MEHEHO UnK N N - Y Y Y -
cbpoLueHo)
r52 [CyeTumk 3anyckos [Buratens 4 MHauvkaums obluero kon-sa 3anyckoB Y N - Y Y Y -
0000 — FFFF (wecTtHaguaTepuyHbli doopmar)
r53 |Osuratens 4 Y [Y1Y2/100| Y Y Y -
(%X nonpasouHbI koadprumeHT 1) 0%- 300.0%
r54 | (%X nonpaBoyHbIi koachduumeHT 2) 0%- 300.0% Y [Y1Y2[100| Y Y Y -
r55 (MowmeHToo6pasytowwumin Tok npy| 0.00- 2000 A N [Y1Y2| *7 N Y Y -
BEKTOPHOM ynpasreHun
r56 |(KoadhduuneHT HaBegeHHoro Hanpsikerus) 50%- 100% N [Y1Y2[ 85 | N Y Y -
r57 [3apesepBrpoBaHo *9 0.000- 20.000 ¢ Y |Y1Y2)0.082] - - - -
J koabl: NpuknagHble pyHKuun 1
° o < Pexvum
s é ¢ 3 “§’ E yrpasieHust c
Kop, HaseaHue [nanasoH n3amMeHeHus 2 g 25 =8 LEMBOHOM M.
23 Eggs U/f | Bes [cAC| CTP
2eles|8 2 ac
JO01 [NMO-perynupoBaHue 0: OTknoyeHo N Y 0 Y Y Y |5-82
(Bbibop pexuma) 1: BkntoyeHo (perynatop npoiecca, npsiMoe ynpaeneHne)
2: BknioyeHo (perynsitop npouecca, MHBepCHoe yrnpasrneHve)
3: BkntoyeHo (perynstop HaTshKeHWst)
Jo2 (3apanvie MNO (SV)) o ™A knasuwm nynbTa onepatopa N Y 0 Y| Y |Y |583
1: KomaHga 3aganusa ML 1 (Ananorosble Bxogpl [12], [C1] n
[v2))
3: Knemmbl UP/DOWN (BBepx/BHu3)
4: 3agaHuve no NuHUK cBA3N
J03 P (Ycunenue) 0.000 — 30.000 Y | Y |0100 ¥ | Y Y [5-87
J04 | (Bpems nHterpuposanus) 0.0 - 3600.0 ¢ Y Y [00]| Y Y Y |[5-87
JO5 D (OuddepeHumansHoe Bpemsi) 0.00 - 600.00 ¢ Y Y [0.00] Y Y Y |5-87
JO6 (PunbTp 06paTHom cesian PV) 0.0 — 900.0 ¢ Y Y [05] Y Y Y |[5-87
JOos (Yactota npu onpeccoske nepen 0.0 — 500.0 'y Y Y [00]| Y Y Y [5-91
BXOZOM B CMSALLMIA PEXUM
J09 (Bpems gevictus onpeccosku) 0 — 60 ¢ Y Y 0 Y Y Y [5-91
J10 | (Mopaenenune nepeperynuposanmsi) 0% - 200% Y Y |200] Y Y Y [5-93
J11 (Bbi6op Bbixoga aBapuitHorol 0: Mo abcontoTHOMY 3HaYeHUo Y Y 0 Y Y Y |5-93
curiana MA) 1: Mo abcontoTHOMY 3HaYEHMIO (C yaepx)aHuem)
2: Mo abcontoTHOMY 3Ha4eHuto (C GIIOKMPOBKOI)
3: Mo abcontoTHOMY 3HaYEHMIO (C yaepxaHueM 1 GNoKNPOBKOIA)
4: Mo OTKNOHEeHMO
5: IMo OTKIMOHEHWIO (C yaepxaHuem)
6: o oTKNOHEeHMIo (C GrIOKMPOBKO)
7: Mo OTKIOHEHMIO (C yaepXaHueM 1 BrioKMpoBKOW)
J12 (BepxHuit npegen curHana (AH)) -100% go 100% Y Y |100] Y Y Y [5-93
J13 (HwxHuit npegen curHana (AL)) -100% go 100% Y Y 0 Y Y Y |5-93
J15 (YactoTa octaHoBa ansa cnswero 0.0: OtkntoyeHo; 1.0 — 500.0 My Y Y |00 Y Y Y |5-91
pexuma

*7 TlocTosiHHbIE ABUraTens ycTaHaBMMBalOTCS aBTOMAaTUYECKM B 3aBUCHMOCTM OT MOLLHOCTM U MecTa HadHaveHus. Cm. Tabn. 5.3.
*9 OTn pyHKUMOHanNbHbIE KOAbI 3ape3epBUpOBaHbl. He N3MeHsinTe 3Tn 3HayeHus.
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nasa 5 ®YHKLUNOHAJIbHBIE KOAbl

° o «< Pexvm
s5(g2 g )g ynpaeneHns
Koa HasBaHue [unanasoH nameHeHus 2 E §. a8 NPUBOAOM e
23 55%'@ U/f | Bes |c AC| CTP
Sez3|mzT ac
J16 [NMO-perynuposaHue 0-60c Y[ Y |30|Y |[Y|[Y |50
(3apepxka nepef BXOAOM B CRSILLUNA
pexum
J17 | (YacTota 3anycka nocne octaHosa)l 0.0 — 500.0 'y Y Y [00]| Y Y Y [5-91
J18 (BepxHuin npeaen Bbixoga MUA) -150% no 150%; 999: 3aBucHT OT HacTpoiiku F15 Y Y [999| Y Y Y |5-94
J19 (HwxHuin npegen sbixoga NA) -150% go 150%; 999: 3aBucuT oT HacTpoiikn F15 Y Y |999| Y Y Y |5-94
J21 [BawwmTa aeuratens ot koHaeHcaTta 1% - 50% (CKBaXXHOCTb NMoJayu NOCTOSIHHOTO TOKa B ABMraTenb, Y Y 1 Y Y Y |5-95
(CkBaXHOCTb F21- ypoBeHb Toka, F22 —nHTepBan nogayu)
J22 [Mopsapok nepekniodeHus Ha ceTb npu| 0: He nepekntoyatb (OcTaHOB ¢ OLUMGKONA) N Y 0 Y Y Y -
aBapum 1: ABTOMaTUYECKM NEpekntoyaTh ABuraTesb Ha ceTb
J56 [MNO-perynupoBaHne HaTsxeHns 0.00-5.00c Y Y [0.10| Y Y Y -
(PunbTp 3agaHUsa ckopocTr
J57 (8apaHve HatspkeHusi) -100% go 0% go 100% Y Y 0 Y Y Y |5-95
J58 (LnpunHa oTknoHeHnst HaTsxeHns) 0: OTmeHa nepekntodeHns koHcTaHT MNA-perynatopa Y Y 0 Y Y Y |5-95
1% - 100%
J59 P (Ycunenue) 2/ 0.000 — 30.000 Y | Y [0100] Y | Y | Y [595
J60 | (Bpems nHterpuposaxus) 2 0.0 - 3600.0 ¢ Y Y |00] Y Y Y |5-95
J61 | D (OndbbepeHumanshoe spems) 2| 0.00 - 600.00 ¢ Y | Y [000] Y | Y | Y [595
J62 (Bbi6op 6roka MNO-perynsatopa) 0 — 3 N Y 0 Y Y Y |5-96
bit 0: MonspHocTb Beixoga NN
0: Mntoc (cnoxexue) 1: MuHyc (BbluMTaHME)
bit 1: MonpaBo4HbIi koaddurumeHT Bbixoga ML
0: ABCOMIOTHbLIN (OTHOCUTENBHO K MaKCc. YactoTe)
1: Mponopuusi (OTHOCUTENBHO K 3aAaHHOI YacToTe)
J68 |Curnan Topmosa 0% - 300% Y Y |100| Y Y Y |5-96
(Tok nNpu CHATUKM TOPMO3a
J69 (Yacrotal/ckopocTb npu cHaTum 0.0 — 25.0 'y Y Y |10]| Y Y Y |5-96
TOpMO33)|
J70 (3apepxka cHaTust Topmosa) 0.0 — 5.0 ¢ Y Y |[10] Y Y Y |5-96
J71 | (Yacroral/ckopocTb npu HanoxeHun 0.0 —25.0 'y Y Y oY Y Y |[5-96
TOopMO3a
J72 (3apepxka Hanoxexus Topmosa) 0.0 - 5.0 ¢ Y Y [10]| Y Y Y |[5-96
J95 (MomeHT npu cHsaTum Topmo3sa)l 0% - 300% Y Y [100]| Y Y Y [5-96
J96 (Bbibop ckopocTu) 0: N3mepeHHas ckopocTb 1: BapgaHue ckopocTu Y Y 0 Y Y Y [5-96
J97 |CepBo-6n0kupoBka (Yeunenwe)| 0.00 — 10.00 Y Y |0.10| N N Y -
Jo8 (Bpemsi 3aBepLueHus) 0.000 — 1.000 c Y Y [0.100] N N Y -
J99 (OnanasoH 3aBepLueHns) 0 — 9999 Y Y |10 | N N Y -
d koabl: MNpuknagHbie dyHKUMK 2
° =< Pexum
S g & I g )g ynpaBreHns
Koa HassaHune [nana3oH n3mMeHeHus % L§ §. &2 2 LR EOHON SM'
gs Eg %'g U/ | Bes|cAC| CTP
222w ac
d01 |PerynsaTop ckopocTy 1 Y Y [0.020f N Y Y -
(PunbTp 3apaHua ckopoctu) 0.00 — 5.000 ¢
do2 (PunbTp OC ckopoctun) 0.000- 0.100 ¢ Y* [ Y [0.005 N Y Y -
do3 P (Ycunenue) 0.1 —200.0 Y| Y [10.0] N Y Y -
d04 | (Bpemsi nHTerpupoanusi) 0.001- 1.000 ¢ Y* | Y [0.100] N Y Y -
do6 (BbixogHow dunbTp) 0.000- 0.100 ¢ Y Y [0.002] N Y Y -
d09 |PerynsiTop cKOpOCTW (TONMYKOBbIV Y Y 10.020| N Y Y -
pexvm) 0.00-5.000c
(PunbTp 3apaHUsa ckopocTr
d10 (PunbTp OC ckopoctu) 0.000- 0.100 ¢ Y[ Y [0005 N | Y |Y -
d11 P (Ycunenue) 0.1 — 200.0 Y| Y [10.0] N Y |Y -
d12 | (Bpemsi nHTerpmpoBanusi) 0.001- 1.000 ¢ Y* | Y [0.100[ N Y Y -
d13 (BbixogHow dunbTp) 0.000- 0.100 ¢ Y Y [0.002] N Y Y -
d14 |O6paTHas cBsi3b 0: 3Hak nmnynbcos/VIMnynbCHbIN BXoa N Y 2 N N Y -
(CBoiictBa umnynbcHoro Bxoga) 1: Mimnynbcbl npsmMoro BpaLyeHus/Mmnynbebl obpaTHoro
BpaLLeHus
2: ®a3sbl A/B co casurom 90 rpagycoB
d15 (Paspewenue aHkogepa) 0014 — EA60 (wecTHaguaTepuyHbii popmar) N Y (0400 N N Y -
(20 — 60000 nmn/o6) (1024
d16 |(KoadpcpmumeHT nepecyeta umnynscos 1) 1 — 9999 N Y 1 N N Y -
d17 |(KoachdhuumeHT nepecyeTta umnynbcos 2)| 1 — 9999 N Y 1 N N Y -
d21 [CornacosaHue ckopocTn/Owwmbka aHkoaepa | 0.0% - 50.0% Y Y [10.0] N Y Y -
(Fuctepesnc
d22 (3apepxka onpegenenus) 0.00 — 10.00 ¢ Y Y |0.50] N Y Y -
d23 |O6paboTka owmnbkKn aHKoAepa 0: Mpopomxexne paboTbl N Y 2 N Y Y -
1: OcTaHoB ¢ olwmbkoi 1 &~ (kpoMe paccornacoBaHns U3-3a
CWMNbHOV Neperpyskn)
2: OcTaHOB C olmMBKol 2 £~ (BO Boex Crydasx
paccornacoBaHus)
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nasa 5 ®YHKUNOHAJIbHbIE KOAbl

o Pexvm
$5/82(8 E ynpasneHusi
Kopn, HaseaHue [nanasoH n3ameHeHus 288 a8 IIPHBOOM Cwm.
ggéggg U/f | Bes [c AC | CTP
R AC
d24 |Pabota Ha HyneBoW CKOpOCTn 0: He pa3peluatb npu 3anycke N Y 0 N Y Y -
1: Paspeluatb npu 3anycke
d25 [Bpems nepekntoyeHns napametpos | 0.000 — 1.000 ¢ Y Y [0.000] N Y Y -
erynsitopa ckopoctn ASR
d32 |YnpaBneHve MOMEHTOM
(Orpanunyenue ckopoctn 1) 0 — 110% Y Y [100| N Y Y -
d33 (OrpanuyeHve ckopoctn 2) 0 — 110% Y Y |100]| N Y Y -
d51 [3apesepsupoBaHo *9 0-500 N Y ["2]| - - - -
d52 [3apesepsuposaHo *9 0-500 N Y [M2]| - - - -
d53 [3apesepBupoBaHo *9 0 -500 N Y |"M2]| - - - -
d54 [3apesepsupoBaHo *9 0-500 N Y [M12]| - - - -
d55 [3apesepBupoBaHo *9 0: BknounTb pasnoxexHue 1: OTKNIYUTL pasnoxeHne N Y 0 - - - -
d59 [3apgaHue ckopocTu (MmnynbcHoe) 0: 3Hak nmnynbcos/VIMnynbCHbI BXoA N Y 0 Y Y |Y -
(CeoiicTBa umnynbcHoro Bxoaa) 1: Mmnynbcbl npsiMoro BpatleHusi/Mimnynbcbl o6paTHoro
BpaLleHus
2: Pasbl A/B co casurom 90 rpagycos
d61 (MocTosiHHas punbTpa) 0.000 — 5.000 ¢ Y Y [0.005] Y Y Y -
d62 |(KoachcbuumeHT nepecyeta umnynbcos 1)| 1 — 9999 N Y 1 Y Y | Y [561
d63 |(KoachcpuumeHT nepecyeta umnynbcos 2)| 1 — 9999 N Y 1 Y Y | Y [561
d67 [Pexum 3anycka (ABTonoaxeart)| 0: OTknoYeH N Y 2 N Y N -
1: BknioyeH (Mocne kpaTKoBPeMEHHOro nposana nuTaHus)
2: BkntoveH (Mocne kpaTKOBpeMeHHOro nposana nuTaHus npu
HOpMasbHOM 3anycke)
d68 [3apesepBupoBaHo *9 0.0-10.0y N Y |40 | - - -
d99 [3apesepBurpoBaHo *9 0-7 Y Y 0 - - -
Yy KoAgbl: CeTeBble (byHKLIVIVI
o ol L& Pexum
s5(g3 :S: E ynpasneHus
Koa, HassaHune [nanasoH nameHeHus 2\8['8 5| 5 g|—_MpuBonom Cwm.
ggéggs U/f | Bes [c AC| CTP
SE2EBE nc
y01 |[RS-485 coegnHeHue 1
(Appec yctponctea) 1 — 255 N Y 1 Y Y Y -
y02 | (O6paboTka ownbki coeanHeHus) 0: HemeanenHas owmbka ¢ Kogom i Y Y|Y]|Y -
1: Owwnbka ¢ KoaoM £-5 nocne 3agepxkm yo3
2: TNosTOpHas norbiTka BO Bpems 3agepxku y03. MNpu HeyaadHoM
nonbITke ownbka LG
3: MpopgonxeHne paboThbl
y03 (3apepxka) 0.0-60.0c Y Y [20]| Y Y Y -
y04 (CkopocTb nepegaun) 0: 2400 6uT/c Y Y 3 Y Y |Y -
1: 4800 6ut/c
2: 9600 6ut/c
3: 19200 6uT/c
4: 38400 6ut/c
y05 (OnvHa pgaHHbIX) 0: 8 6uT 1: 7 out Y Y 0 Y Y Y -
y06 (MpoBepka yeTHocTn) 0: OTCcyTCTBYET (2 CTOMOBLIX GUTA) Y Y 0 Y Y Y -
1: MpoBepka Ha 4eTHOCTb (1 CTOMOBBLI BUT)
2: MNposepka Ha He4eTHOCTb (1 cTonoBbIN BUT)
3: OtcytcTByeT (1 cTONOBbI 6UT)
yo7 (Cronosble 6uThl) 0: 2 6uta 1: 1 6ut Y Y 0 Y Y |Y -
y08 | (3apepxka cpabaTtbiBaHusa owmbku 0: He doukemposats; 1- 60 ¢ Y Y 0 Y Y |Y -
BpPEeMEeHW OTKIuKa
y09 (WHTepBan otknuka) 0.00 — 1.00 ¢ Y Y [0.01] Y Y Y -
y10 (Bbibop npoTokona) 0: MpoTokon Modbus RTU Y Y 1 Y Y Y -
1: MpoTokon 3arpy3ynka FRENIC Loader (SX npoTokor)
2: TpoTokon uHBeptopoB Fuji
y11 |RS-485 coeavHeHue 2
(Aapec yctponcrtea) 1 — 255 N Y 1 Y Y Y -
y12 (O6paboTka oWMOKM CoeUHEHS! ~ Y Y 0 Y Y Y -
0: HemeaneHHas owmbka ¢ KOAOM Erf
1: Owwubka c koaom £7 nocne 3agepxkn y13
2: MosTopHas noneITka BO BpeMs 3afepxku y13. Mpu HeynauHow
nonbiTke owmbka £
3: MpopgomkeHne paboThbl
y13 (3agepxka) 0.0 —60.0 c Y Y [20]| Y Y Y -

*9 311 pyHKUMOHANbHbIE KOAbI 3ape3epBnpoBaHbl. He n3MeHsInTe aTn 3HaveHns.
*12 3aBOACKVE HACTPOWKM 3aBUCST OT MOLLHOCTU Npeobpa3oBaTtens YacToTbl.

“5” nns npeobpasoBatenen MowHocTeo 4.0 kBT; “10” ana npeobpasoBatenein mowHocTbio 5.5-22 kBrT;

Bbille.

“20” pnsa npeobpasosatenen 30 kBT n
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nasa 5 ®YHKLUNOHAJIbHBIE KOAbl

. Pexvm
s »é § 2|5 2| ynpaeneHus c
Kopn, HaseaHue [unanasoH nameHeHus 2885 g8 IIPYBG/ION M.
ggéggg U/f | Bes [c AC| CTP
cgles|82 Ac
y14 |RS-485 coeanHeHue 2 0: 2400 6ut/c Y Y 3 Y Y Y -
(CkopocTb nepepaun) 1: 4800 6uT/c
2: 9600 6ut/c
3: 19200 6uTt/c
4: 38400 6ut/c
y15 (OnnHa ganHbIX) 0: 8 6ut 1: 7 6ut Y Y 0 Y Y Y -
y16 (Mposepka YeTHocTM) 0: OTCyTCTBYET (2 CTONOBBLIX HUTA) Y Y 0 Y Y -
1: MpoBepka Ha 4eTHOCTb (1 CTOMOBBLIV BUT)
2: MNpoBepka Ha He4yeTHOCTb (1 CTOMOBbLIN GUT)
3: OtcytcTBYeT (1 cTOMNOBBIV 6UT)
y17 (Cronosble 6uThl) 0: 2 6uta 1:1.6ut Y Y 0 Y|Y]Y -
y18 | (3amepxka cpabaTtbiBaHus owmbku 0: He dukcupoaTts; 1- 60 ¢ Y Y 0 Y Y Y -
BpPEMEHW OTKNMKa
Y19 (WHTepean otknuka) 0.00 —1.00 ¢ Y Y [0.01] Y Y Y -
y20 (Bbibop npoTokona) 0: MpoTtokon Modbus RTU Y Y 1 Y Y Y -
2: lMpoTokon nHBepTopoB Fuji
y97 |CoxpaHeHve AaHHbIX, n3ameHsieMbix | 0: CoxpaHeHue B aHeproHesasmcumon namatu (OrpaHnyeHHoe Y Y 0 Y Y Y -
No NuUHUK CBS3N KONM4eCcTBO nepesanucu)
1: 3anucb BO BpeMeHHYto namsaTb (HeorpaHn4yeHHOe KOnM4ecTBO
nepesanucu)
2: CoxpaHeHune BCex AaHHbIX U3 BpeMeHHOWM NamsaTh B
HeproHesasucumyto ([ocne coxpaHeHue AaHblX, 3HaYeHne
Koga aBToMaTnyecku BosBpalyaetcsi B “17)
y98 |PYyHKUMSA LWNHBI 3apaHue yacToTbl Komanpa 3anycka Y Y 0 Y Y Y -
(Bbi6op pexwuma) 0: CornacHo H30 CornacHo H30
1: Yepes onumio WKHbI CornacHo H30
2: CornacHo H30 Yepes onumio WnHbI
3: Yepes onuuto WmnHbI Yepes onuuio LWKHBbI
y99 [PyHKUMS 3arpysymka 3apaHune YacToThl KomaHga 3anycka Y N 0 Y Y Y -
(Bbi6op pexwuma) 0: CornacHo H30 1 y98 CornacHo H30 n y98
1: Yepes RS-485 CornacHo H30 n y98
(FRENIC Loader)
2: CornacHo H30 1 y98 Yepes RS-485
(FRENIC Loader)
3: Yepes RS-485 Yepes RS-485
(FRENIC Loader) (FRENIC Loader)
Tabn. 5.1 3aBofckne HaCTPOVKW, 3aBUCSLLME OT PErMOHa Ha3HaAYEeHUs!
MecTo HasHaveHus
PDyHKUMOHAMNbHbIE Asunsa EBpona
Kogb! Hasaarine FRN __Gim2A FRN __GimdA FRN___G1mdE
Knacc 200 B Knacc 400 B Knacc 400 B
F03, A01, b01, r01 MakcumanbHas yactoTa
E31, E36, E54 MpeBbllleHne YacToTbl (YpoBeHb) 60.0Tu 50.0Tu 50.0Tu
F05, A03, b03, r03 HomuHanbHoe HanpsixeHne Ha 6a3oBol YacToTe
FO06, A04, b04, r04 MakcrmManbHoe BbIXOAHOE HanpshkeHne 2208 4158 400 B

Mpum.: Cumeon (m) 3ameHsieTcs Ha S unu E B COOTBETCTBUM C TUMOM UCTMOMHEHMS.

Tabn. 5.2 3aBofckne HaCTPOVKK, 3aBucsLLME OT MowHocTM MY

ABTO3anyck nocne ABTO3anyck nocne
MotuHocTb Mogbem momeHTa 1-4 KpaTKOBPEMEHHOro MowHocTb Mogbem momeHTa 1-4 KpaTKOBPEMEHHOr0
MY (kBT) FO09/A05/b05/r05 nponagaHvs NnuTaHns MY (kBT) FO09/A05/b05/r05 nponagaHvsi MMTaHns
H13 H13
0.4 71 18.5
0.75 22 22 10
1.5 6.8 30 ’
2.2 0.5 37
4.0 5.5 45
5.5 4.9 55 0.0 15
7.5 4.4 75 ’
11 3.5 90
1.0
15 2.8

5-21




nasa 5 ®YHKUNOHAJIbHbIE KOAbl

Tabn. 5.3 MapameTpbl ABuratens

B aTton Tabnuue npviBedeHbl napameTpbl CTaHgapTHoro asuratens 1. Ons asurateneit 2, 3 u 4, 3aMeHuTe OYHKUMOHAnNbHbIE KOAbI, HA KOAbI
COOTBETCTBYHOLLErO ABUraTens.

Knacc 400 B anst EBponbl (FRN G1m-4E)

Homu- Tox HomuHanb- Koadhdpu- Koadhdpu- Koadhdpu-
HarnbHas HomuHanb- e Hast LmeHT LMeHT LMeHT
MowHocTb MY (kBT) MOLLIHOCTb HbIVA %R1 %X YyactoTa noTepb B HacCbILWEHNs | HacblLeHUs
aBuratensi TOK (A) x(oA,q)a CKOMBbXEHUSsI ctanm 1 1 2
(kBT) (Tw (%) (%) (%)
P02 P03 P06 P07 P08 P12 P13 P16 P17
0.01-0.09 0.06 0.22 0.20 13.79 11.75 1.77 14.00 93.8 87.5
0.10-0.19 0.1 0.35 0.27 12.96 12.67 1.77 14.00 93.3 86.1
0.20 - 0.39 0.2 0.65 0.53 12.95 12.92 2.33 12.60 89.7 81.9
0.40-0.74 0.4 1.15 0.83 10.20 13.66 2.40 9.88 88.7 81.3
0.75-1.49 0.75 1.80 1.15 8.67 10.76 2.33 7.40 88.3 77.7
1.50-2.19 1.5 3.10 1.51 6.55 11.21 2.00 5.85 92.1 82.8
2.20 - 3.69 2.2 4.60 243 6.48 10.97 1.80 5.91 85.1 74.6
3.70-5.49 4.0 7.50 3.84 5.79 11.25 1.93 5.24 86.0 76.9
5.50 —7.49 5.5 11.50 5.50 5.28 14.31 1.40 4.75 88.6 79.2
7.50 —10.99 75 14.50 6.25 4.50 14.68 1.57 4.03 87.7 80.0
11.00 — 14.99 11 21.00 8.85 3.78 15.09 1.07 3.92 91.3 83.3
15.00 — 18.49 15 27.50 10.00 3.25 16.37 1.13 3.32 90.5 83.5
18.50 — 21.99 18.5 34.00 10.70 2.92 16.58 0.87 3.34 90.7 83.0
22.00 — 29.99 22 39.00 12.60 2.70 16.00 0.90 3.28 89.7 81.3
30.00 — 36.99 30 54.00 19.50 2.64 14.96 0.80 3.10 90.2 81.6
37.00 — 44.99 37 65.00 20.80 2.76 16.41 0.80 2.30 88.7 78.9
45.00 — 54.99 45 78.00 23.80 2.53 16.16 0.80 2.18 89.0 79.7
55.00 — 74.99 55 95.00 29.30 2.35 16.20 0.94 2.45 89.2 79.3
75.00 — 89.99 75 130.0 41.60 1.98 16.89 0.80 2.33 88.1 78.0
90.00 — 109.9 90 155.0 49.60 1.73 16.03 0.80 2.31 88.8 79.0
110.0 wnw Bblwe 110 188.0 45.60 1.99 20.86 0.66 1.73 90.5 82.6
PacwwupeH- | Pacwupen- | PacwupeH- ey B
Homu- Koadhdpu- Koadhdm- Koadbdpu- HbI HbI HbI o
HanbHas LMEHT LMEeHT LMeHT Koabhu- Koabhu- Koabhu- eI 3anycka
MowyHocTtb MY TOK nNpun (3apepxka
(<BT) MOLLIHOCTb Hacblle- HacbllLe- HacblLLe- LMeHT LmeHT LMeHT BEKTOPHOM ABTO-
nsuratens HuA 3 HUA 4 HUA 5 HacblLe- HacblLe- HacblLe-
(kBT) (%) (%) (%) Hus “a” Hus “b” Hus “c” ynpaz&'l)e Hun no,q)2<|;aTa
(%) (%) (%)
P02 P18 P19 P20 P21 P22 P23 P55 H46
0.01-10.09 0.06 75.0 62.5 50.0 106.3 112.5 118.8 0.10
0.10-10.19 0.1 74.4 63.6 50.7 108.8 118.7 129.6 0.17
0.20 - 0.39 0.2 66.9 54.5 43.3 111.0 129.3 148.4 0.34 05
0.40-0.74 0.4 67.0 55.2 43.8 1121 126.5 144.3 0.68
0.75-1.49 0.75 62.6 51.8 41.1 1124 129.2 148.4 1.27
1.50-2.19 1.5 711 58.1 46.2 111.4 126.1 143.9 2.55
2.20 —3.69 2.2 61.7 50.3 39.8 115.7 133.5 150.6 3.74 0.6
3.70 -5.49 4.0 61.3 49.5 39.1 115.6 133.2 1541 6.28 0.8
5.50 —7.49 5.5 64.9 52.7 41.8 114.3 133.1 155.6 9.34 1.0
7.50 — 10.99 7.5 67.1 56.1 45.6 111.7 128.4 149.2 12.74 1.2
11.00 — 14.99 11 69.9 58.0 47.0 1141 130.2 147.9 18.68 1.3
15.00 — 18.49 15 721 60.7 49.5 109.0 121.3 137.8 25.47
18.50 — 21.99 18.5 70.7 59.9 48.7 1121 127.9 147.5 31.41 2.0
22.00 — 29.99 22 68.9 59.1 48.4 1141 130.2 151.8 37.36
30.00 — 36.99 30 68.7 57.2 45.8 114.8 132.3 153.9 50.94 23
37.00 — 44.99 37 65.4 54.2 43.4 112.2 126.4 143.6 62.83 25
45.00 — 54.99 45 66.8 55.4 44.4 112.3 126.0 141.8 76.41 1.0
55.00 — 74.99 55 64.7 53.6 43.1 117.2 136.2 157.8 93.39 2.6
75.00 — 89.99 75 64.3 54.2 42.9 114.9 129.8 144.6 127.4 2.8
90.00 - 109.9 90 65.0 54.0 44.0 115.0 130.0 145.0 152.8 3.2
110.0 unm BbIwe 110 70.7 58.7 47.8 112.2 126.1 142.4 186.8 3.5

Mpum.: Cumson (m) 3ameHsieTcs Ha S unu E B COOTBETCTBUM C TUMOM UCMONHEHWS.
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5.2 OnucaHue PpyHKLUNOHaNbHbIX KOOOB

B atom pasgene npuBegeHo noapobHoe onucaHve (YHKLMOHAamNbHbIX KOAOB. B uenom, onvcaHus
YyNopsA0YeHbl B COOTBETCTBUM C rpynnamMu KOAoB U ux Homepamu. OgHako yHKLMOHANbLHO CBA3aHHbIe
Mexay cobow koabl ONMCLIBAOTCS O4HOWM FPYNMon (B onMcaHum NepBoro koga U3 3Ton rpynnbl).

CcbInkn Ha COOTBETCTBYIOLLYIO CTPaHULY OMMCAHUS KaxOoro koda npuBedeHbl B NocnegHen KOmoHke
Tabnmupbl yHKUMOHaNbHbIX KOAOB (CM. pasgen 5.1).

B atom pykoBoacTBe npuBeAeHO noapobHoe onvcaHue TOMbKO OCHOBHbLIX (PYHKUMOHAaMbHBIX KOAOB.
MoppobHoe onuncaHue Bcex yHKUMIA cM. B “PykoBoacTee no nporpammupoBanunio FRENIC-MEGA”.

| FOO | | 3awmTa AaHHbIX |

FOO onpepensieT, Tpebyetca nu 3awmta OT U3MeHeHus dhyHKUMOHanbHbIX koo (kpome FO00) u
T
LMdpPOoBOro 3agaHus C knaematypbl (3agaHue vactoTbl unu MUO-perynatopa) knaBvwamm D)
Ha NynbTe oneparopa.
3HadveHne FOO DyHKUMA
OTKntoyeHbl 00e 3aluThl: 3alMTa U3MEHEHUS JaHHbIX U 3aljuTa U3MEeHeHUs

CaN
0 3a4aHunA, N03BOJ1AA NU3MEHATb KiiaBuULLaMK '\{\)/Q‘L}) 3Ha4YeHu4d prHKLI,VIOHaJ'IbeIX
KOOOB U 3aaHne.
Bkntoyena 3awnTa OT U3MeHeHUA AaHHbIX U OTKM4YeHa 3awunta n3MeHeHud

P
1 3aaHusi, No3BOMsSs M3MEHATb KraBuLLaMM e 3apaHve. PyHKUMOHamNbHbIE
KoObl U3MEHUTb Henb3s (kpome FOO0).

OTkntoyeHa 3awmTa OT M3MEHEHUS] OaHHbIX U BKIOYEHA 3aliyTa U3MEHEHUs

2
2 3aaHus, NO3BOSISAS U3MEHSITb KaBuLLaMm &) snayenms PYHKLMOHAamNbHbIX
kogoB. LiIndpoBoe 3agaHne n3aMeH1UTb HENb34.

BkntoueHbl 06e 3alnThl: 3aWmuTa OT UBMEHEHMS AaHHbIX U 3aliUTa U3MEHEHUS

N e
3 3afjaHus,  3anpelyas M3MEHSITb  KMaBUWaMu &) snavenns
YHKUMOHAmbHbIX KO4OB U 3afaHue.
Ona wuameHeHns paHHbix FOO, Heo6XxoouMMO BbINOMHUTE OAHOBPEMEHHOE HaaTue KnasuLl

__\ (/_\
o0 + () (o1 0 go 1) unm &) + ) (o1 1 mo 0).

Haxe ecnn FOO0=1 unu 3, dyHKUMOHaNbHbIE KOAbI MOrYT ObiTb U3MEHEHBLI MO MUHUN
CoBET  (cpaan.

[lns aTon xe 3agauun npegHasHadeH curHan umdposoro Bxoga WE-KP, paspeluatoLmi
n3MeHeHne PYHKLMOHAamNbHbLIX KOAOB C MyrfbTa onepaTtopa (CcMm. onvcaHue kogos EO01-
EQ7)

[ FO1,C30 | | 3apanue yactoTbli 112 |
FO1 n C30 ykasbiBatoT MCTOYHUK 3adaHus, KOTOpbIN onpeaensieT 3agaHve Yactotel 1 n 3agaHue
YacCTOThbl 2 COOTBETCTBEHHO.

3HaueHne OVHKLMS
F01, C30 yHKU
0 Knasuwamn &) ¢ KnaBmaTypbl.
Bxopa HanpskeHus knemmbl [12] (0 go £10 B, makcMmanbsHas yactoTa
1 cooTBeTcTBYET £10B).
TokoBbli Bxog knemmbl [C1] (+4 po +20 MA, MakcumarnbHas 4acTtoTa
2 cooTtBeTcTBYeT +20 MA)
Cymma Bxopos HanpskeHus (0 oo £10 B) v toka (+4 go +20 MA) knemm [12] n
[C1]. MakcumanbHas YacToTa Anst KaXgoro BXxoda COOTBETCTBYET yKasdaHHbIM B
MyHKTax BbILLE.
3 (Mepekntoyatens SW5 Ha nnate ynpaBneHus [OIMKeH ObiTb BKIHOYEH B
nonoxeHne C1 (3aBoackas HacTporika).)
Mpum: Ecnu cymma npeBbillaeT MakcMManbHyto YactoTy (FO3), makcumanbHast
YyacToTa ocTaHeTcs Ha ypoBHe FO3
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3Ha4yeHue
F01, C30

5

DyHKLMA

Bxog HanpsikeHua knemmbl [V2] (0 go +10 B, makcumanbHas 4vacTtota
cooTtBeTcTBYeT £10B)

Komangamu UP n DOWN, Ha3Ha4yeHHbIMU Ha LMdpoBble BXOAbI.

KomaHga UP (nobon n3 kogos E01- EQ7= 17) u komanaa DOWN (no6oin 13

7 kopos E01..E07=18) gomkHbl 6biTb Ha3Ha4YeHbl Ha flo6on U3 LNPOBbIX
Bxogos [X1] — [X7].

MogpobHee, cM. onncanne kogos E01 — EQ7.

8 Knaswamn & ¢ knaBmatypbl (C KONMpOBaHMEM 3afaHus  Mpwu
nepeknoYeHnn).

11 Mnata umdposoro Beoga (onuus)
MmnynbcHbIn undpoBon Bxoa [X7]

12 KomaHga PIN (E07=48) porxHa ObITb Ha3HayeHa Ha knemmy [X7].

MogpobHee, cM. onucanune kogos E01-EQ7.

CoBer Wcnonb3ysa komanay Hz2/Hz1, Ha3HadYeHHy0 Ha LMpoBON BXOS MOXHO nepeknioyaTb
NCTOYHUKM 3agaHus mexay 3agaHmem yactotel 1 (FO1) n 3agannem vactotsl 2 (C30).
MoapobHee cM. onuncaHne kogos E01-EQ7.

m HacTtpoika 3agaHma yactoTbl

Mcnonb3oBanue knasuartypsl (FO1=0 (3aBoackas HacTporka) unm 8)

(1) YcraHosute B FO1 3HauyeHus “0” nnu “8”. MameHeHue 3agaHus OOCTYMHO TOMbKO B paboyem
pexume gucnnes.

./_- ) o o
(2) HaxmuTe knasuwin %Y NS BblBOJA Ha OMCNIen Tekylero 3agaHna YacTtoTel. [MocneaHwii
paspsg umMdpoBoro Aucnnes npu aTom 6yaeT murato.

./_- N
(3) Ans n3ameHeHWs 3adaHUsa YacTOTbl, HAXMUTE KNaBULLIK ) choea. [ns coxpaHeHust HOBOro

5
3HayeHus B namaAtb MY, HaxmMuTe Knaeuwy @ (Ecnn E64=1 (3aBopgckas HacTtpomka)). B
cnepywowmii pas npy nogade nutanus MY, HoBoe 3HaveHWe 3agaHne OCTaHeTCs.

i

(i CoBeT e B [pononHeHne K COXpPaHEHWUIO KnaBuLIEWN @ OMUCaHHOMY BbILWE JOCTYMHO
aBTocoxpaHeHue (ecnu E64=0).

e Ecnn Bbl yctaHoBunm B FO1 3HayeHue “0” nunu “8”, HO BbIOpanu UCTOYHUK 3adaHus,

OTNMYHBLIN OT 3agaHus YacToTbl 1 (Hanp. 3agaHue 4acToTbl 2, 3agaHWe 4acToTbl

N )
Yyepes NUHUI0 CBSA3U UMM MHOFOCKOPOCTHOW PEXUM), TO KMaBWLLM ) e oyoyT
[enicTBoBaTh B paboyem pexvme. HaxaTue aTux knasBwuw GyAeT Nulb BbIBOAWUTb
Tekyllee 3aaHne YacToThl.

If_' Y
e B Hauvane mn3meHeHusa 3agaHua MM Opyroro napamMmeTpa KhaBuliamu 'C‘)/Q‘_/), Ha
ancnnee muraeT nocnegHui  (Mnagwui) paspsg, UTO O3HayaeT HaxoXaeHue

../_' L)
Kypcopa Ha HeM. Haxatue knaeuL (N-) BuisbiBaeT MaMeHeHMe Mmaawero
paspsa C U3MEeHeHMEM CrielytoLLnX PaspsioB NPY NepenonHeHun MnagLero.

e [loka Muraet camblii MNAagawWuin paspsd, yoepXuBaHue KnasuLn @ bonee 1
CeKyHObl CABUraeT Kypcop Ha camblid cTapwwui paspsg. Cnegywowme Haxatus
cABUraloT Kypcop kK bonee mnagwum paspsgam. NepemelleHune Kypcopa nossonset
HenocpeaACcTBEHHO U3MEHSATb HYXHbIN pa3psag.

e YcraHoBka B FO1 3HadyeHusa “8” no3BonseT konupoBaTb 3adaHue Npu nepeknioYeHun.
Ecnun nctouHnk 3agaHnst 4acTtoTbl MepeknioyaeTcs Ha NynbT onepartopa u3 nboro
OpYyroro WCTOYMHWKA, MHBEPTOP OCTABMSET 4acToTy, KOTopas AencTBoBana nepen
nepeknyeHnemM, obecneudrBasi MArkoe nepeknoyeHe 6e3 pesknx KU3MeHeHWi
YacToThl.
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Mcnonb3oBaHue aHanorosoro Bxoaa (F01=1,2,3, unu 5)

e Vcnonb3oBaHne (PYHKLMIN YCUNEHUSA U CMELLEHNST aHANoroBbIX BXOAOB (BXOOOB HamnpsiKeHUs
[12] n [V2] n TokoBoro Bxoaga [C1]) no3BonsieT HAaCTpOUTb M3MEHEHME YacTOThl B TpebyemMom
fnanasoHe (3aBMCUMOCTb 4acTOTbl OT YPOBHS aHanoroBoro BXoaa).

L] cm. onncanme kopga F18.

e [lns aHanorosbix BXOA0B BO3MOXHO UCMOMNb30BaHNA (PUMBTPOB ANA CHIDKEHNS MOMEX.
L] cm. onmcanme kopos C33, C38 n C43.

o Twn 3agaHua: npsmoe nunun nHeepcHoe anga 3agaHus yactotbl 1 (FO1) MoxeT GbITb BbIGpaHO C
nomoLpbto pyHKumm C53, a Takke ¢ NOMOLLbIO KOMaHabl nepeknoyeHus IVS, Ha3zHavyeHHON Ha
6o 13 UMPPOBLIX BXOOOB.

[l cm. onucanve kogos EO1 — EO7

e [Ins BxogoB C AByxnonsipHeiM HanpsbkeHuwem (0 go +10 B) knemm [12] un [VZ2],
ﬂpumeanne yctaHoBute B kogbl C35 n C45 3HaueHuns “0”. YctaHoBka B C35 n C45 3HaveHusa “1”

ycTaHaBnuBaeT guanasoH ot 0 go +10 B u uHTepnpeTupyeT oTpuuatenbHoe
HanpsbkeHne ot 0 oo -10 B kak 0 B.

e 3apgaHHas yactoTa MOXET OblTb yCTaHOBMEHa He TOSbKO Kak 4acTtota (B W), HO
Takke M B APYrUX eauHULax, 3aBUCALLMX OT HACTPOMKM (PYHKLMOHANbHOIO KoAa
E48(=3,4, 5unn 7).

| FO2 | | Cnoco6 3anycka
FO2 onpegensieT MICTOYHUK KOMaHAbI 3anycka.
3HayeHne VICTOYHUK KOMaHAbI Onvcanve
F02 3anycka
Knasuatypa
(Hanpasnexve Knaeuwun @ ”@ NCNoNb3yTCA ANs 3anycka u
0 BpalLeHre OCTaHOBa ABUraTerns.
onpegensieTcs HanpasneHue BpaleHns asuratens onpegensaeTcs
KOMaHAamu KIemm) KomMaHgamu umdposbix Bxogos FWD nnu REV.
1 BHewHmnn curHan 3anyck komaHgamu undposbix BxogoB FWD nnun REV.
Knasuatypa Knasuwu @ ”@ MCNOnb3yTCA Ans 3anycka u
2 (BpalueHve Bnepen) OCTaHOBa ABUraTensi B NpsiMOM HanpaefeHUu.
Knaeuatypa Knaeuwu @ / @ NCNONb3yTCsS ANs 3anycka u
3 (BpalueHue Hasap) OoCTaHoBa ABuraTtesnsi B 06paTHOM HanpaBleHUN.
e Ecnn F02=0 nnu 1, komaHagbl FWD (BpalieHve Brnepen) n REV (BpaweHve Ha3apn)
( ( Mpivevaiie  AOIDKHBI ObITb Ha3HayeHbl Ha BxoAbl [FWD] v [REV] cootBeTcTBEHHO.
e Ecnun aktuBHbl KomaHabl FWD vinn REV, 3HavyeHne FO2 He moxeT ObITb M3MEHEHO.
¢ Bo Bpems HasHaveHus knemmam [FWD] u [REV] komaHg FWD vinu REV npu F02=1,
ybeautech, YTO BXOAbl HE BKINOYEHbI. VIHa4e BO3MOXEH HenpegHaMepeHHbIN 3amnyck.
B pononHeHune Kk kOMaHgam 3arnycka, OnMCaHHbIM BbILLE CYLLECTBYIOT MCTOYHMKN C O0onee BbICOKUM
NPUOPUTETOM, BKIMOYasi MECTHbIA U AUCTAHUMOHHBIA pexumbl (M. Pasgen 4.2.2) n nuHus cBA3w.
MoagpobHee cm. Grnok-cxemy B “PykoBoacTtse no nporpammupoBanmto FRENIC-MEGA”.
| FO3 | | MakcumanbHas yacToTa 1

FO3 onpepenset MakCumarnbHYK 4acTOTy ANA OrpaHWYeHust BbIXOOAHOW 4acToThl. YCTaHOBKa
MaKCUMarnbHOM YacToTbl, NPEBbILWAOWEN AONYCTUMYKO ANS YNpaBfsieMoro MexaHmsma MOXeT
BbI3BaTb NOBpPEXAeHUs1 060pYA0BaHUSA UMW aBaPUIAHYIO CUTYaLMIO.

Y6eautecb, YTO MakcMMarbHas 4YactoTa HacTpoeHa B COOTBETCTBMM C AONYCTUMbIM AManasoHOM
Ons 9KcnnyaTmpyemoro obopyLoBaHus.
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VNN HUXKeE.

o [Ina BEKTOPHOro ynpaBfeHus ¢ OAaTYMKOM CKOPOCTU YCTaAHOBUTE MaKCUMarlbHYHO
yactoTy 200 Ny unn HUXe, a ANst BEKTOPHOro ynpaBneHus 6e3 gaTynka CKOpocTu —
120 'y nnn Hrxe.

C o [1nsa MY ¢ nerkum pexkumom paboThl LD, ycTaHOBMTE MakcumanbHyto YactoTy 120 Iy
Iprmeyanine

AOCTOPOXHO

MpeobpasoBaTenb YacTOTbl MOXET ObITb NIErko 3anylWeH Ha BbiCOKOW yactoTe. lNpu M3MeHeHuU
HacTpoeKk CKOPOCTM 3apaHee TLaTeslbHO MPOBEepbTe AOMYCTUMbIE BO3MOXHOCTU ABUraTens unm
MexaHusma

B NpoTMBHOM crly4yae, BO3MOXHbI TpaBMbl.

| N3meHeHne FO3 C LENbi0 BO3MOXHOCTM YBENUYEHMs OuanasoHa 3afaHust 4acToTbl
PUNESEHIE raioxe TpeByeT M3MeHeHusi doyHKUMKM F15, onpenensioliert BEpXHUI OrpaH1unTeb

4acToThl.
F04 no FO06 BasoBasa 4yactoTa 1, HoMuHanbHoe HanpsiXkeHue Ha 6a3oBom YacToTe 1,
MakcumanbHoe BbixoaHoe HanpsxeHue 1
H50 no H53, H65, H66 HenuHenHasa U/f xapakTtepuctuka 1, 2 n 3 (Mactora u HanpsixxeHue)

3T byHKUMOHaNbHbIE KOAbLI onpeaensioT 6a30BY YacTOTy M HanpshkeHne Ha 6a3oBok yacToTe,
Heobxooumble AONnsi NpaBunbHOM paboTbl AuraTens. [lpyv MCNONb3oBaHUM AOMONMHUTENbHbIX
pyHkumn H50-H53, H65 n H66 MoxeT ObITb NonyveHa HenuHeHasa U/f xapakTtepucTtuka.

Cnepyowme onucaHus BKNOYAKOT HACTPOWMKM, HeobOXxoaumble ANnA nonyveHus HenuHenHom U/f
XapakTepPUCTUKN.

Ha BbICOKMX YacToTax COMpOTUBMEHME OBUraTens yBenuimBaeTCsl, YTO NPUBOAMT K HegocTaTKy
HanpsXeHWsi M YMEHbLUEHUI0 BbIXOAHOTO MOMeHTa. [na npepoTBpalleHus 3Ton npobnemsl
ucnonb3ynte ¢yHkumio FO6 (MakcumanbHoe BbIXOOHOE HampsbkeHue 1) Ona  yBenuyeHus
HanpskeHust. OgHako y4tute, 4To NpeobpasoBaTenb HE MOXET NnogaTb HanpshkeHue Ha Bbixode,
npeBbILLaloLLLee BXOLHOE HanpsXKeHNe NUTaHus.

m BaszoBas yactoTa 1 (F04)
YcTaHOBUTE HOMMHAIBHYH YacTOTy, YKa3aHHYI Ha LUWNMbAWKE ABUraTens.
m HomuHanbHoe HanpsixeHue Ha 6a3oBou yactoTe 1 (FO5)

YctaHouTe “0” Unu HOMUHaNbLHOE HanpshkeHne, ykasaHHoOe Ha WWnNbAankKe ABUraTens.

- Ecnu F05=0, To HOMMHanNbHOE HanpsbkeHne Ha 6a30BOM YAcTOTE PaBHO HAMPSKEHUIO Ha BXoAe
npeobpasoBatens. HanpspkeHne Ha BbIxo4e MOXET konebaTtbcs npu konebaHnsx HanpskeHus B
ceTu.

- Ecnn F05= 3HaveHune oTtnmyHoe oT 0, TO MHBEPTOP aBTOMATMYECKM NOLAEPXKMBAET BbIXOAHOE
HanpsbkeHne B COOTBETCTBUM C YCTAHOBMEHHbIM 3HayeHueM. Ecnn  BKMAOYEHbI peXuMbl
aBTOHOPCMPOBaHMA MOMEHTA, aBTO-aHeprocbepexeHns u T.4., 3HadeHme FO5 nHtepnpetupyeTca
Kak HOMWHanbHOe HanpsXeHuo ABUraTens.

m HenuHennana U/f xapakrtepuctuka 1, 2 n 3 gnsa vyacrotbl (H50, H52 n H65)

YcTraHoBUTE NapameTp YacToThbl Ans BbiIOpaHHOM TOYKM HenuHerHon U/f xapakTepucTmku.,

(zl'lpumeanne YcraHoBka “0.0” B H50, H52 unu H65 oTkniovaeT COOTBETCTBYIOLLYI TOYKY W3
HenvHenHon U/f xapakTepuctuku.
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m HenuHenHas U/f xapaktepucTtuka 1, 2 n 3 ana HanpsikeHusa (H51, H53 n H66)
YcTaHoBUTE NapameTp HanpsikeHus Ans BbIOpaHHOM TOYKN HenmnHenHon U/f xapaKkTepucTuku.
TpHviesahe 3aBopckas HacTponka 3HavyeHun H50 n H51 3aBucnt ot mowHocTm MNY.
Ona NY mowHoctblo 22 kBT mnu Hwxe, H50=0.0 (fu) u H51=0 (B). Ona M4
MoLLHOCTbI0 30 KBT unu Bbilwe, CM. Tabnuuy HuXe.

PernoH Asnga EBpona
Tun MY FRN G1m-2A | FRN G1m-4A | FRN G1m-4E
HanpsxeHuve Knacc 200 B Knacc 400 B Knacc 400 B
H50 6.0 ("u) 5.0 (") 5.0 (Tu)
H51 22 (B) 42 (B) 40 (B)

Mpum.: CumBon (m) 3ameHsieTcd Ha S unu E B COOTBETCTBMM C TUMOM UCTIONTHEHMS.
m MakcumanbHoe BbixogHoe HanpsikeHue (F06)

YcTaHoBUTe HanpsbkeHne Ans MakcumansHom YactoTsel 1 (FO3)

(i Mpuvevatue ® Ecrm FOS (HomuHanbHoe HanpsbkeHue Ha 6a3oBoit yacToTe) yctaHoBneH B “07,
HacTponkn H50-H53, H65, H66 u FO6 He gencTeytoT. (ECcnu HenvHeHas Tovka HukKe

6a30BOI 4acToTbl, UCMONb3yeTcs NUHelHas xapaktepuctuka U/f; ecnu Bbiwe, TO
BbIXO[HOE HanpsiKeHne 0CTaeTCsl MOCTOSHHbLIM).

e Ecnin  BKNOYEHO  aBTOhOpCUMpOBAHME  MOMEHTa
XapaKTepucTuka He OenCTBYeT.

(F37), HenuHenHas  U/f

Mpumep:

m JluHenHasn U/f xapakTepuctumka

BeixogHoe HanpsixeHue (B)

A

MakcumansbHoe BbixoiHoe Hanpsikenuwe 1 (FOB)

HomuHaneHoe Hanpsxkenve Ha Gasosoit yactore 1 (FO5)

= Brixognan yactora (u)

Basosas
vacrora 1
(FO4)

m HenuHenHasa U/f xapakTepuctuika c Tpems To4KaMu

BbixoaHoe HanpsxkeHue (B)
3

MakcumansHoe BeixogHoe HanpskeHue 1 (FOB) |...

MakcumansHas

yactora 1
(FO3)

HomuHansHoe HanpsxeHue Ha Basosol yactoTe 1 (FO5) |-

Henuxennan VI xapakrepuctuka 3 (HanpsixeHnue) (HB66) |-

HenuHenHan V/If xapaktepucTtuka 2 (HanpskeHue) (H53) [oemeinins g

Henwuneiran VIf xapaktepuctuka 1 (Hanpsxenwue) (H51) |-

BuixoaHas yacroTta (I'y)

H i Vif  Hi A vF H

(Yactora)

{Yacrora)
(H52)

(H50)

(Hacrora)
(HeS)

Vif BasoBas
XapakTepucTika 1 XAPaKTBPHCTMKA 2 xapaktepucTvka 3 wactota 1
(FO4

>

MaxcumansHan

yacrora 1
(FO3)
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F07, E10, E12, E14
F08, E11, E13, E15

Bpems yckopeHusa 1,2,3 u 4
Bpemsa 3ameanennsa 1, 2,3 n 4

FO7 onpepensieT BpemMs YCKOPeEHWd, T.e. BpeMs 3a KOTopoe 4vacTtoTa yesenunumBaetcs ¢ 0 'y go
MakcumansHon yacTtotel. FO8 onpegenseTt Bpemsa 3ameaneHus, T.e. BpeMs 3a KOTOpoOe 4acToTa
YMeHbLUaeTCsl C MakcumanbHol 4actotbl go 0 lu. 3T dyHKUMM OrpaHn4YMBalOT CKOPOCTb

N3MEHEHMS BbIXOAHOM YacTOTbl Kak
B

npm I'IyCKe/OCTaHOBe, TaK " Npu NSIMeHeHUn 3agaHna 4acTtoThbl.

pems Bpems
ycKopeHua 1 aameaneHual
MakcumansHan  (FO8)

(FO7)

| 4acToTa (FO3)

Yactora
Nopcthand SO N 9 Yacrtora octaHosa
(F23) ! (F25)
PakTU4eckoe DakTu4eckoe
BpEMSA BpeMs
yCKOpeHus 3amenneHua

Bbl

ncnonbsyete

S-kpuBYyHO unm KPUBOMMHENHYIO  XapaKTepUCTUKY

e Ecrin
(i ﬂpHMEHaHH\ yckopeHus/3ameanenmsa (HO7), daktuyeckoe BpeMs yckopeHusi/3amennexnvs 6yaet gonblue
YCTaHOBIMEHHbIX 3HAYEHUIA.

e YCTaHOBKa CIWLLUKOM KOPOTKOTO BPEMEHU YCKOPEHWs/3aMeAneHNss MOXeT TMpuBecTn K
owmbkam Mo neperpyske Mo TOKY MMM NepeHanpsikeHUo UM akTUBMPOBaTb OrpaHUuUTENb
TOKa, OrpaHUuYUTENb MOMEHTA, UMM aHTUpeKynepaTUBHOE ynpaBneHue, B pesynbTate 4ero
BPEMSI YCKOPEHUSI/3aMeEHNS] OKaXyTCs AOMbLUE YCTAHOBMEHHbIX 3HAYEHWUIA.

[na octaHoBKM Ha BbiGere nocrne CHATUS KomaHAabl 3anycka ucnonb3yetcss dyHkums H11
(H11=1). YcTaHoBka BpemeHu 3ameaneHuns FO8=0 ans aTon uenu Hegonyctuma.

(i CoseT

MOXHO HacTpouTb 4eTblpe pasnuMyHbIX YCTAHOBOK BPEMEHU YCKOPEHWS U 3amearneHus.
BkntoyeHuve/BbIKMOYEHME KaXdoOMW M3 4YeTblipex YCTaHOBOK BpEMEHMW YCKOpeHus/3ameaneHus
ocyllecTBnsieTc KoMObuHaumen AByx KoMaHA umdpoBbix BxodoB RT2 n RT1, kak nokasaHo

HUXe.

Ecnu Ha BxoAbl He Ha3HayeHa HU oOAHa U3 3TUX KOMaHZ, AEeNCTBYET TONbKO YCTaHOBKU BPEMEHU
yckopeHus/3ameanenus 1 (FO7, FO8).

HERERZE KomaHga Bxoga
BXoAa Bpewmsi yckopeHusi 3ameaneHus
RT2 i
BbIKN BbIKN Bpewmsi yckopenusi/aamegnenus 1 (FO7/F08)
BbIKN BKI Bpems yckopenus/zameanenusa 2 (E10/E11)
BKI BbIKIN Bpewms yckopenusi/aamegnenns 3 (E12/E13)
BKI1 BKI1 Bpems yckopeHusa/zameanenus 4 (E14/E15)
F09 Moabem momeHTa 1
F37 Bbi60op Harpy3ku/ABTochopcupoBaHMe MoMeHTa/ABTO-3HeprocbepexeHue 1

F09 onpepnensieT ypoBeHb NogbemMa MOMeHTa Anis obecneyeHms Tpebyemoro nyckoBoro MOMeHTa.
F37 onpenensiet Tun U/f xapaktepnctuky, Tun hopcMpoBaHns MOMEHTA 1 aBTO-3HeprocbepexeHue
B COOTBETCTBUU C XapaKTEPUCTUKON MOMEHTA HarpysKku.

3Have- u/f ABTO3HeEpro-
[Nogbem MoOMeHTa Moaxopswas Harpyska
Hue F37 XapakTepucTuka cbepxxeHne
U/f xapaktepuctuka [MepeMeHHbIi MOMEHT Harpysku
0 OnNs NepEMEHHOro MNoabem MomeHTa F()Hacocu 1 BEHTUNSTO E?/)
MOMEHTa cornacHo F09 P
OTKMOYeHo =
1 . [MOCTOSAHHbI MOMEHT Harpy3sku
Juneiinas U/t AsTOdopcMpoBaHne
2 XapakTepucTuka pcrp [MOCTOSAHHbLI MOMEHT Harpysku
MOMEHTa
U/f xapakTepnctuka o
[MepeMeHHbIi MOMEHT Harpysku
3 AN nepeMeHHoro MNogbem MoMeHTa
(Hacocbl 1 BeHTUNATOPSLI)
MOMEHTa cornacHo F09
BkntoueHo =
4 . [MOCTOSAHHbBI MOMEHT Harpy3ku
Tunenras U/t ABTOOpCUpOBaHME
5 XapakTepucTumka Mo?ner?Ta MOCTOSIHHBIA MOMEHT Harpy3sku

Mpum: Ecnn TpebyeTtca “MOMEHT Harpy3ku+moMmeHT yckopeHus” 6ornee 50% OT MOCTOSIHHOro
MOMEHTa, PEKOMEHOYETCA UCMNONb30BaTb NHeNHYo U/f xapakTepucTuky (3aBogckas HacTporika).

5-28




nasa 5 ®YHKLUNOHAJIbHBIE KOAbl

m U/f xapaktepuctukun

Cepuss FRENIC MEGA npegnaraet pasHoo6pasne U/f xapaKTepucTuk u BapuvaHTOB nogbema
MOMEHTa, KoTopoe BkmodaeT U/f xapakTepucTuky, nogxoddline AN Harpy3ok C NepeMeHHOM
XapaKTepuCTUKOA MOMEHTA, TaKMX Kak HacoCbl M BEHTUMNATOPbI U AN Harpy3oK C MOCTOSIHHOW
XapaKTepUCTMKON MOMEHTa (BKMOYasi crieuuarnbHble Hacocbl, Tpebylouwme BbICOKMIA MYyCKOBOW
MOMeHT). Takke AOCTYMHO ABa BapuaHTa NnogbemMa MOMEHTA: PyYHOM U aBTOMaTUYECKUIA.

Beixoaxoe Hanpsxetine (B) BeixonHoe Hanpsxetue (B)
HomMuHanbHoe HanpsxeHue } HomunansHoe HanpsxkeHue
100% 100%

Mopvem | BuixoaHan Moanem ] BbixonHas

MomeHTa ' 0 Easonan YACTOT MomeHTa ' 0 Easopan JacToTa
yacrora 1 () vacroTa 1 (M)
(FO4) (FO4)

U/f xapakTepucTtumka ans JInnennas U/f xapaktepuctuka (F37=1)

nepemeHHoro momeHta (F37=0)

Ecnu BbibpaHa U/f xapaktepuctuka ans nepemeHHoro momenTa (F37=0 wnm 3),

Coset BbIXOQHOE HanpsbkeHne MOXET ObiTb HU3KUM B 30HE HU3KUX 4acTOT, YTO MpuBedeT K
HeJOCTaTOYHOMY MOMEHTY, 3aBUCSILLErO OT XapakTepUCTUK ABUraTens n Harpysku. [ns
3TOr0 Ccryyasi PeKkoMeHAYeTCsl YBENUYUTb BbIXOOHOE HampsiKeHWe B 30HE HMDKHUX
4YacToT UCMONb3ys HenunHerHyto U/f xapakTepucTuky.

PekomeHayemble 3HaYEeHUS: H50=1/10 6a3oBoW YacToTbl
H51=1/10 HanpsieHnsi Ha 6a3oBon YacToTe

BuixonHoe Hanpakete (B) nepeyeiman xapakrepucryia

A C UCNONbL30BaHWEM HeNWHeHoW VT xapakTepucTuku
HomMuHansHoe HanpsxeHue
Ha BbasoBoW YacToTe

(FO5)

MepeMeHHas xapakrepucTuka
Be3 UCnonbL30BaHUA HENUHERHOR
HenuHenHaa V/f xapaktepncTukm
Vif xapakTepucTura 1
(Hanps:xeHue)

(H51)

BuixogHan uactota
(Mu)

My

&

baaosas

HenuHelHas
V/f xapaktepuctuka 1 uactora 1

(HacroTa) (FO4)

(H50)

= MNogbem momeHTa
+ PyyHolt noabem momeHTa (F09)
Mpu nogbeme MomeHTa, ucnonbayrowero kog FO09, k 6a3oBon U/f xapakTtepuctuke fobaensietcs
NMOCTOSIHHOE HanpsbkeHue, He 3aBucsllee OT Harpysku. [Ing coxpaHeHus JOCTaTOYHOro nyckKoBOro
MOMEHTA, pyyHasi HacTpoMKa BbLIXOAHOIO HanpshKeHus no3BonsieT obecrnevnTb COOTBETCTBUE
asuratensa Harpyske, ncnonb3ys F09. YcrtaHoBUTE COOTBETCTBYHOLUMI YPOBEHb, FAPaHTUPYIOLLNIA
MSITKUI 3aMycK U He BbI3blBaOLUI NepeHackILLeHne ABUraTens npy Hegorpyske agsuratens.
Mogbem mMomeHTa FO09 obecneumBaeT BLICOKYHO CTAabUNBbHOCTbL PabOTbl, Tak Kak HanpshkeHue
OCTaeTCs HEM3MEHHBIM HE3AaBUCUMO OT konebaHuin Harpysku.
YcTaHoBuTe 3HayeHne FO9 B nmpouLeHTax OT HOMMHANbBHOIO HanpskeHust Ha 6as3oBon vacToTe 1
(FO5). B 3aBoagckon yctaHoBke FO9 yctaHoBNeH Ha ypoBHe, obecneumBatoLlem npubrmManTensHo
100% nyckoBOro MOMeHTa.

(iﬂpumeqame e YCTaHOBKa BbICOKOTO YPOBHS MOAbeMa MOMeHTa 06ecneyvT BbICOKUM MOMEHT, HO
MOXEeT MPUBECTU K neperpyske no TOKY U3-3a NepeHacbieHNss Ha XONI0CTOM Xoay.
Bo Bpems paboTbl aBuratenb MOXeT neperpetbcs. [Ans npegoTBpalleHuss 3Ton
CcUTyaumu, yCTaHOBUTE NOgBbEM MOMEHTA Ha NpUeMnemMbI YPOBEHb.
e Ecnu HenuHenHasa U/f xapakTtepnucTuka U NogbeM MOMEHTa MCMONb3YTCA BMECTe,
nogbeM MOMeEHTa uMeeT 3ddeKT HWKe 4YacToTbl ToukM HenuvHenHown U/f
XapaKTepUCTUKN.
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BuixogHoe HanpsaxeHue (B)
A

HomuhansHoe HanpskeHue
Ha Bbazoeoi yacTtote 1(FO5)

YBenuyeHue BbIXOAHOro
HanpsbikeHns (FO8) s

HenuHenHas V/f xapakTepucTuka / ......
(Hanpsxenue) (H51)

Mogbem momeHTa 1 BeixoaHas yacrota

(F08) (nﬂ
1
0 HenuHeiHas Basosas
V/f xapaktepucTuka YactoTta
(Yacrora) Fo4
(H50) ( )

» ABTOhOpCMpOBaHME MOMEHTA

OTa pyHKUUS aBTOMaTUYECKM ONTUMU3NPYET BbIXOOAHOE HanpshkeHue Ans COOTBETCTBUS ABUraTens
Harpyske. [pu nerkon Harpyske, yHKUMS aBTOOPCUPOBAHUS MOMEHTA YMeHblUaeT BbIXOO4HOe
HanpshkeHUst Ons npefoTBpalleHusi nepeHacbiweHus asuratens. [Npu Tspkenown Harpyske, oHa
yBENUUYNBAET BbIXOQHOE HAMpPshKeHUe, YBeNuUnBas BbIXOQHOW MOMEHT ABUraTens.

6a3oByto vactoty 1 (FO4), HomuHanbHoe HanpshkeHne Ha 6a3oBoii yactoTe 1 (FO5) u gpyrue
napametpbl asuratens (P01 no P03 u P06 no P99) cBsidaHHble C MOLUHOCTBIO U
XapakTepucTukamu gsuratensi, MMbo BbINONHUTL aBTOHACTPOWKy asuraTtens (P04).

e Ecnu ucnonb3yeTcs cneumanbHbl ABUratenb, UNKW Harpyska UMeeT yrnpyrne cCBs3u (HU3KYHO
XKECTKOCTb), MaKCMMarbHbIi MOMEHT MOXEeT CHU3UTbCa nubo pabota MoxeT cTaTb
HecTabunbHol. B aTOM cnydae He ucnonb3ynte yHKUMIO aBTOOPCUPOBAHMS MOMEHTa, a
MCNOMb3ynTe py4HON NOABLEM MOMEHTA ¢ nomoLlbto pyHkuumn FO9 (F37=0 nnmn 1).

e Tak kak aTa (byHKLI,VIFl 3aBUCUT OT XapakTepuctuk pgsurartend, 1o HeO6XO,E|,VIMO YCTaHOBUTb
(§ Ipumevanne

m ABTO-3HeprocbepexeHue

B aTOoM pexume nponcxoanT aBTOMAaTUYECKUA KOHTPONb HanpshKeHus ABuratens Ans cBeAeHus K
MUHMMYMY OOLUMX MOTepb B OBWraterne u mHeepTope. (YUTute, 4TO 3TOT PEXMM MOXET ObiTb
Hea(pPEeKTUBHBIM B 3aBMCUMMOCTW OT XapakTepUCTUK ABuratens wunum Harpysku. [lpoBepbTe
3a(hheKTUBHOCTb pexuma aHeprocbepexeHus npexae Yem UCnonb3oBaTb ero NOCTOAHHO).

OTOT pexum [JencrByet TONMbKO npu  paboTe C  MOCTOSIHHOW  CKOPOCTbLIO. Bo Bpewms
yCKOpeHusi/3ameaneHusl, npeobpasoBaTtenb Mcnonb3yeT (YHKUMIO PYyYHOro noabema MOMeHTa
(FO9) unu aBTOhOPCMpPOBAHMS MOMEHTA, B 3aBMCMMOCTU OT 3Ha4veHus koga F37. Ecnn dyHKums
aBTO-3HeprocOepexXeHnss BKIMOYEHA, peakuus OBuratens Ha M3MeHeHWe CKOpPOCTU MoXeT ObiTb
HU3KOW. He wucnonb3ynte 3TOT pexum Ons obopyaoBaHusi, Tpebytowero ObICTPbIX 3HAYEHWUN
yCcKopeHusi/3ameaneHus.

Ecnu 6a3oBas 4yactoTa yctaHoBneHa Bbiwe 60 Iu, aHeprocbepexeHne MoXeT ObiTb CIMLLKOM
HU3KMM NMBO OTCyTCTBOBaTb BOOOLWE. Pexum aBTo-aHeprocbepexeHus paspabotaH ans
MCMONb30BaHUA C YacToTamu HUxe 6a3oBo YacToThl. Ecnun yactoTa Bbile 6a30BON YaCTOTHI,
YHKLMA aBTO-3HEeprocobepexeHns He AecTByeT.

e Tak kak aTa (PyHKUMS 3aBUCUT OT XapakTepucTuk asBuratens, To Heob6XOAMMO YCTaHOBWUTL
6asoByto yactoTy 1 (FO4), HOMMHanbHoe HanpskeHue Ha G6asoBow Yactote 1 (FO5) n gpyrue
napameTpbl gguratens (P01 no P03 u P06 no P99) cBsisaHHble C MOLUHOCTbIO U
XapakTepucTtukamu asuratens, nbo BbINOMHUTL aBTOHACTPoNKy asuratens (P04).

C e /icnonbayiTe pexum aBTO-3HeprocbepexeHns Tonbko ecnu 6asoBas vactota Hwxke 60 Iu,.
(pimevarme

aneKTPOHHa'iI 3auuTa oT neperpeBa 1-ro gBuratens

F10 no F12 (BbiGop TMNa aBuratensi, YpoBeHb OGHapyXXeHUsl neperpy3ku u TennoBasi NOCTOsIHHAA

BpeMeHu)

F10 no F12 onpegensaoT TennoBble XxapakTepUCTUKU ABUraTens ansg ero anekTpoHHON 3awuTbl OT
neperpesa.

F10 onpepensetr cuctemy oxnaxgeHua psuratens, F11 onpegenser Tok o6HapyxXeHus
neperpysku, a F12 onpegensieT TennoByto NOCTOSIHHYO BPEMEHN.

TennoBble xapakTepUCTUKN ABUratens, onpegensiemble kogamu F10 n F12 Takke ncnonbaytorcst
ana pyHKkuMM npegynpexaeHusa neperpysku asuratenst OL. [Jaxe ecnn HeobXxooumo TOMbKO
npeaynpexaeHue o neperpyske ABuratens, yctaHoBUTE HEOOXOAUMbIE 3HAYEHNS B 3TU KOAbI.
[ns oTKNOYEeHNs 3NEeKTPOHHON 3aLLnThbl OT neperpesa, yctaHosute B F11 3HayeHne “0.00”

( ( (pimesarie
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m BbiGop TMna gsuratens
B F10 BbiOuMpaeTcsa cuctema oOXnaxaeHust:
HEe3aBUCMMOE OXNaXdeHue.
3HayeHne F10

1

oxnaxaeHne OT BeHTUNATOpa Ha Bany wunun

DyHKLMSA
[ns obLenpombILLIIEHHbIX ABUraTenen ¢ BEHTUNATOPOM Ha Bany
(DdhekT oxnakaeHUsa CHKaeTCs Ha HU3KNX YacToTax BpaLlleHns)
[ns HeBeHTUNMpPYeMbIX ABUraTenen nnu geuraTenen ¢ HesaBMCUMon
2 cucTeMomn oxnaxgeHus (SddekT oxnaxgeHns NOCTOAHHbIN HE3aBUCUMO OT
YacToThbl BpaleHns)

Ha pucyHke Hwxe nokasaHbl pabouve xapakTepuCTUKX 3MEKTPOHHONM 3aliMTbl OT neperpesa npwu
F10=1. KoacbdhunumeHT a1 no a3, TaK e kak n COOTBETCTBYOLWME UM YacToThbl f2 u f3 3aBucaT ot
XapaktepucTtuk asuratens. B Tabnuue Hwke npuBedeHbl koadhUUMEHTBHI ANs OBuratenen,

BblOpaHHbIX B pyHKUMM P99 (Bbibop gsuratens 1).

DaKTUYECKUA BLIXOAHOW TOK (MNpoaonKUTensHLIR)

YpoeeHb oBGHapyeHua neperpystm (F11)

:

100 }---
a3

(s 7. W—

ai

0 f2 fa

(%)

i fb=bazosas 4acTora

| Oaxe ecnu Basoeas yacTtoTa
| npesbiwaet 60 My, fb=60 'y

—p BoixogHas wactota
fo fo (Tu)

XapaKTepVICTVIKI/I oxXnaxgeHua apuratena ¢ BEHTUNATOPOM Ha Bany

HomuHanbHas MOLHOCTb U k0achbdurLumeHThl xapaktepuctuku ans P99 (Beibop apuratens 1)=0 unu 4

Tennosas BbixogHas YacTtoTa ans
H?AMoﬁﬁg:::ﬂ NOCTOSAHHAasA 533OBI3II7I ToK AnA ko3 pULmneHTa XI;%ZTT(ES%TG:JM
BpeMeHM t TENsI0BOM MNOCTOSIHHOM XapaKTePUCTUKN o
ABurarens Imax) Burartens (%)
(kBT) (3aBo,qc3Kaﬂ BpemeHH ( il
HacTponka) f2 3 al a2 a3
0.4, 0.75 7 75 85 | 100
1.5-4.0 85 85 | 100
5.5-11 5 MUH [lonycTumbii 5y 6 90 95 | 100
15 o 7 85 85 | 100
18522 Rtk iivdrentibes 5 92 | 100 | 100
30 -45 Ba3soBas BasoBas 54 85 95
55 -90 10 MuH yactoTa yacrtoTa 51 95 95
110 v BbILLE x33% x83% 53 85 90

HomuHanbHas MOLHOCTL U kKoadhdumumeHTbl xapaktepuctuku ana P99 (Beibop asuratens 1)=1 wnu 3

Tennosas

BbIxogHas YacToTa ans

H&Moﬁﬁgg:: " | noctosHHas Ea3OB|3||7| ToK AnA KoadbpuumeHTa xﬁ%iﬁ(ﬁgagf:gm

fABMraTens BpeMeHH t TEMMOBOW NOCTOSAHHON XapaKTepUCTUKN (%)

(kBT) (3aBoackasi BpemeHu (Imax) aBuvratensi
HacTpovika) f2 3 al 02 | a3
baszoBas
0.2-22 5 MUH o yacTtoTta 69 90 90
,U,OI'IyCTMMbII/IV BasoBas X33%
NPOOOIMKUTENbHbIA TOK yactoTa
0, 0,

30 45 x150% x33% Basosan | 54 | 85 | 95
55 -90 10 MuH yacTtoTa 51 95 95
110 u BbILLE x83% 53 85 90

Ecnm B F10 yctaHoBneHO 3HayeHue “2°, U3MEeHeHMEe BbIXOAHOM YacTOTbl HE BNUSET Ha
oxnaxgarowmn agdekt. NMoatomy yposeHb ob6HapyxeHue neperpysku (F11) octaeTca NOCTOSHHBIM.
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m YpoBeHb oGHapyxeHus neperpy3sku (F11)

F11 onpepensieT ypoBeHb, NPy KOTOPOM aKTUBUPYETCH ANIEKTPOHHAsA 3alumMTa OT neperpesa.

Kak npaBuno, B F11 yctaHaBnuBaeTcst AONYCTUMbIN NPOAOIPKUTENBHBIV TOK ABUratens npu pabore
Ha 6a3oBow YacToTe (T.e. 1.0-1.1 X HOMUMHanNbHbLIA TOK ABuUratens). [ns OTKMYEHNsT 3NEKTPOHHON
3aLLmMTbl OT Neperpesa HyXHo ycTaHoBUTb B F11 3HayeHune “0.00”.

m TennoBas noctosiHHasA BpemeHu (F12)

F12 onpepensieTr TennoByl MNOCTOSHHYIO BpemeHu Asuratend. Ecnm tok 150% OT ypoBHSA
obHapyxeHua neperpy3km (F11) npotekaeT B TeyeHUM BpPEMEHW, YycTaHoBneHHoM B F12,
3ANEeKTPOHHas 3awuTa OT neperpeBa OBuratens OTKMYaeT ABUratenb. TennoBasd MOCTOSHHAs
BpeMeHn [AOna  oOwenpoMbilneHHbIX ABuratenen, Bknodvas asuratenn Fuji  coctasnser
npubnuanTenbHO 5 MWH ons gBuratenen MowHocTbio 22 kBT 1 Hwxe n 10 MMH ansa gsuratenen
MouiHocTbto 30 KBT 1 Bbilue.

(Mpumep) Ecnn B F12 ycTaHOBNEHO 5 MUHYT
Kak nokasaHO HWXe, 3MNeKTpOHHas 3almTa OT NeperpeBa akTMBUPYET COCTOsiHME aBapuu (kog

aBapuu L /), eCri BbIXOOHOM TOK B pasmepe 150% OT ypoBHsi oGHapyeHuUs neperpyaku (F11)
npoTtekaeT B TeyeHne 5 MnHyT, a Tok 120% B TeueHne 12 MUHyT.

dakTnyeckoe BpemMA, Heobxogumoe Ans Cpa6aTbIBaHI/IF| 3alnTbl OT Neperpy3kn Kak npasuiio
KOopo4ye YCTaHOBJIEHHOIo BpeMeHW, TaK KaK Y4YuUTblBaeTCA BpeMA, B Te4dYeHue KOTOPOro TOK
npesBbillaeT ypoBeHb HOMUHAlIbHOIo Noka OH He OOCTUrHeT ypoBEHb 150% neperpys3ku.

Mpymep paboumx xapaKTepUCTUK
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lMepe3anyck nocne npoBana NUTaHUsA
F14, H13
H14. H16 (Bbi6op pexuma, Bpemsi nepesanycka, CKOpoCTb CHUXEHUS YacToThl, [lonycTumoe Bpemsi
’ npoBana nuTaHus)
F14 onpepenser [OeWcTBMe, KOTOPOE  BbIMOMHAET  Mpeobpas3oBaternb  4acToTbl  MpU

KpaTKOBPEMEHHOM NponagaHumn NUTaHus: cpabaTtbiBaHWe OWMOKU U nepesanyck.

m [epe3anyck nocne npoBana nutaHusa (Beibop pexuma) (F14)

3Ha4yeHue
F14

Pexnm

OnucaHue

HemenneHHas owimnbka

Kak Tonbko HanpgaxeHne B 3BeHe NMNOCTOAHHOIoO ToOKa nagaeTt HxXe
OonycTumMmoro ypoBHsA 13-3a nposasna nutaHuda, MHBEPTOp BblaaeT
0LLII/I6Ky HU3KOro HanpsaxeHus Lf“—” M OTKN4YaeT BbIXxoa And
OCTaHOBKU OBuUratend Ha BblGere.

Owwnbka nocne
BOCCTaHOBNEHNS NUTaHUSA

Kak Tonbko HanpgaxeHne B 3BeHe NMNOCTOAHHOIo TOKa nagaeTt HxXe
[onyctmmMoro  ypoBHA K3-3a npoBana nutaHud, WHBEPTOpP
OTKIOYaeT BbIXOA AN OCTAHOBKW ABUraTtenst Ha Bblbere, HO He
BblaaeT OLIJI/I6Ky HWU3KOro HanpaxeHua i«"‘—’f.

I'Ile BOCCTaHOBJ/IEHUN MNUTAHUSA BO3HUKaeT olunbka ’i'if,, a
ABuratesib OCTaeTcd OTKNHYEeHHbIM.

Owwnbka nocne
KOHTpONMpyemoro
3ameqneHus

Kak Tonbko HanpsXeHne B 3BeHe NOCTOAHHOIO TOKa nagaeT HUWxe
OonyctmumMoro YypoBHA W3-3a MNpoBana nnTaHud, HadnHaeTcd
KOHTpoOnupyemMmoe 3ameaneHuve asurartend. KOHTpOJ’IMpyeMOG
3amMenneHne ncnonb3yet peKynepaTtMBHyrO KUHETU4YECKYHO
SQHeprnw npuBoaa Ana NONMHOro 3aBeplleHuna onepaunn

Iy
3amenneHus. lNMocne 3ameaneHus BKNOYaeTcs owmnbka L L/,

HenpepbiBHasi paboTa (ans
BbICOKO-UHEPLIMOHHbIX
MEeXaHN3MOB)

Kak Tonbko HanpspkeHne B 3BeHe NOCTOSIHHOro Toka najaeT Huke
OOMyCTMMOro YpOBHA M3-3a MpoBana nuTaHusa BKYaeTcs
pexum HenpepbiBHOW paboTbl. Pexum HenpepbiBHOW paboTbl
MCMONb3yeT PeKynepaTUBHY KUHETUYECKYID SHEPruo npusBoAa
Anst MPoAoImKeHusi paboTbl M XAEeT BOCCTAHOBMEHWUS MUTaHWS.
Ecnn HanpsbkeHve nagaeT u3-3a HegoCTaTOYHOW pekynepauun
3Heprun, BbIXOO WHBEPTOpa OTKMIYaeTcs, W ABuratenb
OoCTaHaBnMBaeTcs Ha Bbibere.

lMocne BocCTaHOBMNEHUSA MUTAHMA NPU HANMYUKU KOMaHAbl 3anycka
NPOUCXOAUT nepesanyck C nocnegHen COXpPaHEeHHOW 4acToTbl.
OTa HacTpoiika wupeanbHa [Ans BEHTUMSTOPOB C  BbICOKUM
MOMEHTOM MHEpLUN.

Mepesanyck ¢ 4acToThl, Ha
KOTOPOW NPOM3oLLIIo
OTKIOYeHMe NuTaHus (ans
GONbLUMHCTBA CryYaes)

Kak TonbKo HanpsikeHve B 3BEHe MOCTOSIHHOrO TOKa NajaeT Huxke
JOMYyCTUMOro  YPOBHA U3-3a NpoBana nuTaHusl, WHBEepTOp
COXpaHsieT 3Ha4YeHWe BbIXOOHOW 4acToThbl M OTKMHOYAET BbIXOA
ANs OCTaHOBKM ABUraTens Ha Bolbere.

Mocne BoccTaHOBMNEHUS! NUTAHWUA MPY HaNWYMKM KOMaHAab! 3anycka
HauMHaeTcs nepesaaryck C rnocrnegHein coxpaHeHHON YacToThl.
3Ta HacTpoiika upaearnbHa Ans MeXaHW3MOB C [OCTaTOYHbIM
MOMEHTOM UHEPLWM, HE NPUBOAALMNM K HEMEANEeHHON OCTaHOBKe
ABuratens npu ocTaHoBKe Ha Bblbere, TakmMx Kak BEHTUNATOPSI.

Mepesanyck co cTapToBoM
4acToThl

lMocne KpaTKOBPEMEHHOro npoBana nuUTaHWsl, €ecnv  npu
BOCCTaHOBSIEHMN OENCTBYET KOMaHZa 3anycka, WHBepTop
3anyckaeT gBuraTens Co CTapTOBOM YacTOTbl, YCTAHOBIIEHHON B
dyHKumm F23.

OTa HacTpoWika uaearnbHa AN HaCOCOB, UMEKLMX MarneHbKui
MOMEHT WHEpPLMWN, KOTOPLIN MPUBOAUT K ObICTPOW OCTaHOBKE
ABuratens npu KpaTKpoBpeMEHHOM npoBarsne nuTaHus.
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[ns nepesanycka nocrne KpaTKOBPEMEHHOro npoBana nuMTaHus MoXeT OblTb WMCMoNb30BaH
(i CoBeT Ppexum aBTOoMnoaxeaTa, KOTOpblii ONpeaensieT CKopocTb CBOGOAHO Bpallatollerocs AsuraTens u
ero 3anycka 6e3 octaHoBku. CM. onucaHue dyHkuuii HO9 n d67.
U/f ynpaBneHue BekTopHoe ynpaBneHue 6e3
" _ BekTtopHoe
3Ha- Mepesanyck (F42=0, 1, 2) Aartyuka ckopoctu (F42=5) yNpaBneHme ¢
YeHue [nocne nposanal AsTonoaxeat: | ABTonoaxsaT: | ABTornoaxsar: | ABTONOAXBAT:
OaT4YMKOM CKOPOCTU
F14 nuTaHus OTkrtoYeH BknoyeH OTkntoueH BknroveH (F42=6)
(H09=0) (HO9=1 nnn 2) (d67=0) (d67=1 nnun 2)
0 OTKIIOYEH HemenneHHas owinbka
1 OTKNtoYeH Ownbka nocne BOCCTaHOBMNEHUS NUTaHUSA
2 OTKNtoYeH Owwnbka nocne KOHTPONMPYEMOro 3aMefeHNst
HenpepbiBHasa paboTa
HenpepbiBHas paboTa HeakT1BHa
(pekynepaTvBHOE NUTaHWe)
Mpu ownbke
Mpwu owmnbke I'I(F))I/ICK
3 BkntoyeH  |mepesanyck ¢
~ CKOPOCTU U
nocnegHen
. |3anyck Ha Mepesanyck ¢
COXpaHeHHoW " . N
4ACTOTbI HangeHHon nocnegHen Mownck MNepesanyck Ha
' CKOPOCTH COXPaHEHHOW |CKOPOCTU U CKOpOCTH,
Mepesanyck ¢ 4acToThbl. 3anyck Ha onpegeneHHom
nocneaHemn Mownck HalaeHHoN [aTYnMKoM
4 BkntoyeH .
COXpPaHEHHOW  |CKOPOCTU U CKOPOCTU. CKOPOCTM.
4YacToThl. 3anyck Ha
Mepe3sanyck co |HaaeHHON Mepesanyck co
5 BknioyeH  |cTapToBOM CKOPOCTH CcTapToBOW
YacToThI. YacToThl.

AOCTOPOXHO

Ecnu BkntoveH pexum nepesanycka nocne nposana nutanusa (F14=3, 4 unu 5), npeobpasoBaTeny
aBTOMaTUYECKM 3amnyckaeT ABUrarteflb nocre BOCCTAHOBMNEHMS nuTaHus. ObopyaoBaHME OOMMKHO
ObITb CMPOEKTMPOBAHO TakuM 06pa3oM, 4YToObl obecneunTb 6e30nacHOCTb NAen B Cry4asix|
nepesarycka.

B NpoTMBHOM crly4yae, BO3MOXeH HeCHYACTHbIN crlyyau.

m [Mepe3anyck nocne npoBana nutaHua (MpuHuun paéoTbl)

MpeobpasoBaTtenb YacTOTbl pacro3HaeT KpaTKOBPEMEHHbBIN MpoBarn NUTaHWsA NyTeM onpeaeneHus
CHWXKEHWS HanpsPKeHUs B 3BEHE MOCTOSIHHOTO TOKa BO BpeMs paboTbl HUXe A0MYCTUMOrO YPOBHSI.
Ecnn Harpy3ka gsuratensi HeBbICOKa W MPOAOIKUTENBHOCTb NpoBana MUTaHUst OYeHb KOpoTKa,
HanpskeHne MOXeT He [OCTUrHYTb HWKHero nopora W AsuraTtenb MPOAOIIKUT  paboTy
6e30CTaHOBOYHO.

Ecnu e uHBepTOp pacnosHaeT nponagaHve nuTaHns, OH BXOAMT B PexumM repesanycka (nocre
BOCCT@HOBIEHUA MNWUTaHWs) W TrOTOBUTCA K nepesanycky. [lpy BOCCTAHOBNEHUW MNUTaHUA
npeobpasoBaTenb BXOAUT B PEXUM 3apsaKM KOHOEHCATOPOB M B PEXMM FOTOBHOCTU K 3anycky. Mpu
nposane NUTaHWsl 3NeMeHTbl BHELUHEN CXeMbl, Hanpumep pene, MOryT OTKIHOYUTLCS, YTO MOXeT
MPUBECTM K OTKITIOYEHMIO KOMaHAbl 3anycka. [ina yyeta atoro daktopa, npeobpasosartenb Xaet
BO30OHOBMNEHNE KOMaHbl 3anycka B Te4eHne 2 CeKyH nocre BXoAa B pPexumM rotoBHocTu. Ecnm B
TeyeHne 2-x CeKyHA KOMaHAa 3arnycka BOCCTaHaBnMBAaeTCH, npeobpasoBaTenb HauyMHaeT pexum
nepesanycka, BblbpaHHbIl B COOTBETCTBUM CO 3HayYeHuem F14 (Bbibop pexwuma). Ecnn komaHga B
3TOT nepuoa He BO30OHOBMSETCH, Npeobpa3oBaTenb OTKMOYAET PEXUM nepesanycka n BXOAWUT B
OGbIYHBIN PEXUM OXMAAHWUA 3amnycka CO CTapToBOW YacToThl. [TosTomy ybeamutechb, YTO KOMaHAa
3arnycka BOCCTAHOBUTCS B TEYEHME 2 CEKyHA MOCfe BOCCTAHOBMEHWUS MUTAHWUS, WK yCTaHOBUTE
pene ¢ MexaHN4ecKkon camobrnoKNPOBKOW.

Ecnn komaHga 3anycka nogaHa c MyrnbTa npeobpasoBaTtens, yka3aHHble Bbille pekoMeHgaumm
Takke pencteyloT anga pexumma (F02=0), B kOTOpoM HanpasreHve BpalleHus onpeaenseTcs
BHeWHUMN komaHgamn FWD wnun REV. [na pexumoB, B KOTOPbIX HamnpaBfeHwe BpalleHus
3admkenpoBaHo (F02=2 unu 3), kOMaHga 3anycka CoxpaHseTcss cama coboi, Tak 4YTO nepesanyck
HayHeTCs cpasy Xe nocne Bxofa npeobpa3oBaTensi B PEXUM rOTOBHOCTM K 3aMnyCKy.
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MpoBan nuTaHwus BoccravoBneHue

HanpsikeHue aseHa * ' ? '
NOCTOARHHOIOC TOKa

"
'
'

______________ b=

"

- - -~ YpoBeHb HU3KOro HanpsxeHns

MutaHue i
:‘fo'rcy'rcmye'r m—»M\ g%n?gzkgelpouecca nepesanycka
-B Boeixoa ' r
bIXOL, BKIIOYEH | ST ™ OTOBHOGTb K 3anycky

CoctosHne . ! ¥
npeocbpa3soeatens 4 e D §

1 OskuaaHme koMadabl

1 zanycka

KomaHnpa aanycka BKN ' BKN
'
Mepesanyck

o I'Ipm BOCCTAHOBINEHUN NUTAHUA, npeo6paaoBaTenb B TeyeHne 2-x CeKyHO XOoeT

( ( Mpimeyann

BOCCTaHOBMNEHWe komMaHAabl 3anycka. OgHako, ecnu Bpemsl npoBara npeBblwaeT AOoNYyCTUMOe
Bpems npoBana nuTaHus (H16), onepauus nepesanycka oTMmeHsieTcsi. BoccraHoBneHue
KOMaHbl 3anycka npuBeaeT K 3anycky B 0ObIYHOM pexrMe CO CTapTOBOW YacToThbI.

Ecnn BO Bpemsi npoBana nuTaHWsi nocTtynaeT komaHAa Bxoga “OcTtaHoB Ha Bbibere” BX,
OTMeHsIeTCS onepauus nepesanycka 1 npeobpasoBaTerib BXOAMT B OObIYHBIA PEXMM 3anycka.

lMpeobpasoBaTenb 4acToTbl pacro3HaeT KpaTKOBPEMEHHbLI npoBan nNUTaHWs nyTem
onpeneneHns CHMKEHUSI HanpskeHust B 3BEHe MOCTOSIHHOrO TOka BO Bpemsl paboTbl Huke
JonycTMMOro ypoBHs. [lpM MCNONb30BaHUM CXeMbl C BKIHOYEHWEM KOHTakTopa Mexay
BbIXOAOM npeobpa3oBatens v nBuratenem, npu npoBane nWTaHUs WHBEPTOP MOXET He
pacnosHaTb MNpoBan MUTaHWS M3-3a OTKIIOYEHUs] KOHTaKTopa B CBS3M C MNponafaHvem
HanpshKeHust Ha ero kaTywke. [pn pasmbikaHuy KOHTakTopa npeobpa3oBaTenb OTKM4YaeTCs
OT Harpy3Kku 1 HanpshxeHve B 3BEHe NMOCTOSIHHOIO TOKa CHUXXAaeTCsl CITMLLKOM MeANEHHO, YTo6bI
pacnosHaTb npoBan nutaHus. [1o3ToMy npy BOCCTAHOBMNEHWM MUTaHUS nepesanyck He byaeT
COBepLUEH AOMKHbIM 06pa3om (BO3MOXHbI OpOCKM TOka Mpu 3aMblkaHWWM KOHTakTopa). [ns
npeaoTBpaLLeHns Takoro pexmma noaknounTe Ha umdposor Bxoa ¢ dyHkumnen IL (KoHTponb
COCTOSIHMS BbIXOQHOMO KOHTaKTOpa) AOMNOMHUTENBbHbIA KOHTAKT MarHUTHOIO KOHTaKTopa, YTobbl
npeo6pasoBaTenb CMOr NpaBUIbHO pacno3HaTtb NpoBan nutaHus. MogpobHee cM. B onvMcaHum
dyHkuun EO1 — EO7.

I'IpM npoBane nuTaHnA CKOPOCTb ABUraTtesid CHUWXaeTca.

Mocne BoOCCTAHOBMEHUS NUTAHUA,

npeoGpasoBaTenb nepesanyckaeTcs Ha 4YacToTe, koTtopas 6Gbina neped nposanom nutaHus. MNpu

9TOM BKIO4aeTcAa (*)yHKU,MFI orpaHn4eHna TOKa,

N BblIXOOHadA YacToTa npe06pasoBaTen;|

aBTOMaTU4eCKM CHWXaeTcsa. Ecnu BbIXogHas dacTtoTa CcOBMadaeT Co CKOPOCThbIO ABurartens,
ABUraTenb HauMHaEeT YCKOPATLCA [0 3a4aHHON BbIXOAHOM YacToThl. CM. pUCYHOK HuxXe. [na Takoro

pexuma [OSMKHO BbiTb BKIIFOYEHO MTHOBEHHOE OrpaHu4eHue Toka neperpyskm (H12=1).

Mposan nuTaHus BoccraHoeneHue

Fla=a Y v

HanpsxeHne sseHa
MNOCTOAHHOIND TOKa

Huakoe
HanpameHue

. | | [Mouck ckopocT
npuratens
BrixogHan yactoTa
(CropocTe asurarens) ' .~
-“""'-._‘_‘- '
.|’ ta-m YCKOpEHUE
ABTO3anyck nocne
nposana NuTaHua BKN
IPF
Bpems
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m [epe3anyck nocne npoBana nutaHua (Jonyctumoe Bpems npoBana nutaHus) (H16)

H16 onpegenset makcumansHo gonyctumbli nepuog (0.0 go 30.0 cek) npoBana nutaHus, nocne
KOTOpOro npeobpasoBaTtenib MOXET WUCMONb3oBaTb (QYHKUMIO nepesanycka. Onpegenute BpeMmsi
OCTaHoBa Ha Bblbere, KOTOpoe aonyckaeTcsa Ans obopygoBaHus.

Ecnn HanpshkeHMe BOCCTaHaBNMBaeTCs B TeYEeHMEe YCTaHOBMNEHHOro nepuoda BPEMEHM,
npeobpasoBaTtenb BXOOMT B PeXuMM nepesanycka cornacHo Hactpounke F14. Ecnn HanpspkeHue
BOCCTaHaBMMBaETCHA MO3XKe YCTAHOBMEHHOrO nepvoga BpeMeHW, npeobpasoBaTtenb onpegenser,
YTO HanpsbkeHue Obino OTKMIOYEHO U He BXOOAUT B PEXMM Mepesarnycka, O4HaKo 3arnyckaeT B
06bIYHOM pexunme Npu 4ENCTBUN KOMaHAbI 3anycka.

Mpoean nutaHus BoccraHosnexne

HanpsxeHue sseHa
NOCTOAHHOIO TOKa

- - - -~ YpoBeHb HW3KOroO HanpPsKEeHUs

. 3anepxka npolecca nepesanycka
Mutanue ' 0.3-06
—-——— — > -3 - U.b cex
oTCYTCTRYET ” ‘N_'\S\
'
CoctosiHue

npeo6pasosatens Bbixog srmouen [OTOBHOCTL K 3anycKy

; :
Komanpaa aanycka i :
(Cutyaums 1) BKN . 1: BKN
; ¥
'
i I'!epesanyc»iq
’ 5 ‘
omaHga sanycka ]
(Curyauma 2) BKJ] ' H16 \ "

i

3anyck B 06bIMHOM pexume

Ecnn H16 (Jonyctumoe Bpems npoBana nuTaHuda) yctaHoBneHo B “999”, nepesanyck 6yger
BO3MOXEH [0 TEX Mop, NOKa HanpshkeHne B 3BEHE MOCTOSHHOIO TOKa He ynageT HWXe A0NyCTUMOro
ypoBHs (100 B gna MY knacca 400 B). Ecnu HanpshkeHne B 3BEHE NMOCTOSIHHOIO TOKa ynagaeT Huxke
3TOro ypoBHsl, NpeobpasoBaTernb onpeaenuT, YTO HanpsXXeHWe ObiNo OTKMIOYEHO U He BoOWAeT B
pexvM nepesanycka, OAHAKO MOXEeT 3anyCTuTb B OObIMHOM pexume npu OEeiCcTBUM KOMaHObl
3anycka.

[HMEYaHiE oCTKEHNA OONYCTUMOrO YPOBHS Nepesanycka nuTaHusa CUIbHO OTNNYaeTCA B 3aBUCUMOCTM OT

Mepuopn BpeMEHN C MOMEHTa CHWXKEHWUSI HUXKE Nopora HU3KOro HamnpshkeHUsl U NadeHusl Huke
1
MOLLHOCTU Npeobpa3oBaTensi, Hanuums onuui 1 Apyrmx pakTopos.

m lMepesanyck nocne npoBana nutaHua (Bpems nepesanycka) (H13)

H13 onpenensieT nepvos BpeMeHU OT BO3HUKHOBEHWS NpoBara NMTaHusi o Hayana nepesanycka.

Ecnu npeobpasoBatenb HauMHaeT nepesanyck ABUraTens rnoka OCTaTOYHOE HarnpshkeHne B
ABUraTene HaxoOuTCsl Ha BbICOKOM YPOBHE, MOFYT BO3HMKaTb Oonblinme 6pocku Toka  unu
BO3HMKaTb OLIMOKa MNepeHanpsbkeHUsl M3-3a BO3HWMKHOBEHMWS KPaTKOBPEMEHHOW pekynepauuu.
Takum obpasom, ansa 6e3onacHoi paboTbl pekomeHayeTcs ycTaHaBnmBatbh B H13 Bpemsi ¢ yueTom
3aTyxaHuUsi OCTaTOYHOrO HamnpsbkeHus B ABwuratene. YYTuTe, 4TO [axe MOCMne BOCCTaHOBIIEHUS
nUTaHWs nepesanyck He OyaeT Npov3BeaeH 40 TeX Mop, Noka He UcTeyeT BpeMsi nepesanycka H13.
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Mpoean nUTaHus BoccraHoeneHwe

! !

HaﬂDH)KEHVIB 3geHa
NOCTOAHHOIO TOKa
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H13 A
Havano pabot
(Bbixon BKMOYEH)

CoctosHue npebpasosarens
(Dencteune 1) Pabota [OTOBHOCTL K 3anycky
Komawnga sanycka BKN | BKN

CoctoaHue npeobpasosartens BbiX0f BKMIOYEH

u Bhixon oTknoYeH
(Oeicrane 2) A

MNepesanyck

3aBopckas HacTpoitka

B 3aBogckon HacTporke H13 ycTaHOBNeHbl 3HayeHus, noaxoadawmne onsa cTaHaapTHbIX ABuUraTenen
(cm. Tabn. 5.2). Kak npaBuno, HeT HeobXoAMMOCTU U3MeEHATL 3HavyeHne H13. OgHako npu gonrom
nepesanycke MOXeT pe3Ko najaTb pacxo Hacoca W3-3a pPesKoro 3amMeaneHus unu moryt
BO3HMKaTb ApyrMe npobnembl, NO3TOMY AOMNYCKAaeTCA CHMXATb HACTPOMKN 3TUX 3HAYEHUI MPUMEPHO
B [Ba pas3a OT 3aBOACKMX 3HadeHun. B atom cnyyae ybegutecb B OTCYTCTBUM cpabaTtbiBaHWsi
3aLuT.

®yHkuma H13 (Bpems nepesanycka) Takke wcnonb3dyetca Ans onepauun nepeknioveHus
(i piguatiie ABUraTENs MEXAy CeTblo 1 npeobpasosaTenem 4acToThl (CM. onucaHue kogos E01-E07).

m [Mepesanyck nocne npoBana nutaHusa (CKkopocTb cHUXeHus YyacTtoTbl) (H14)

Ecnn BO Bpems nepesanycka mocrie MpoBana MUTaHWS BbIXOOQHAs 4YactoTa He MOXeT
CUHXPOHM3NPOBATLCS CO CKOPOCTbIO ABUraTens, MOXeT BO3HUKaTb Meperpyska no TOKy,
aktuBupylowaa  dyHKUMIO — TokoorpaHuyeHus. Ecnm  aTtO0  cnyyaeTcs, npeobpasoBatenb
aBTOMAaTUYECKN CHIDKAET BLIXOAHYIO YacTOTy ANSA CMHXPOHU3aLMM ee CO CKOPOCTbIO ABuraTtens B
COOTBETCTBUM CO CKOPOCTLIO CHUXeHUSA YacToThl (Mu/c), yctaHoBneHHon B H14.

3HayeHve H14 [HelictBre npeobpasoBaTensi N0 CHWXKEHUIO YacTOThI
0.00 B cooTBeTCTBUM CO BpeMeHeM 3ameanieHns (FO8)
0.01 —100.00 (I'u/c) | B cooTBeTCTBUU CO 3HA4YeHnem H14
999 B cootBeTcTBMM C MN-perynsatopom orpaHnymMTens Toka
(koHcTaHTbl [MA-perynatopa 3agatorca npeobpasoBarenem)

Ecnn CKOPOCTb CHMXEHUA HYacCTOTbl CITULLKOM BbICOKasd, TO MOXET BO3HUKHYTb peKynepauusd npu
CHWXEeHUNn 4acToTbl HMXe CKOpPOCTW BpalleHua p[gsuratend, 410 npuBeget K ownbke no
ﬂpHMBanHE nepeHanpsaXxeHuto. C ,ElpyFOVI CTOpPOHDbI, €Clin CKOPOCTb CHWXEeHUA 4aCTOoTbl CIMULWLKOM HU3KadA, TO
BpemA, Tpe6yromee0ﬂ ana  coBnageHna 4YacToTbl CO  CKOPOCTbK ABUratena BO BpemdA
TOKOOrpaHM4eHUa MOXeT ObITb 3aTAHYTO, YTO NpuBeOEeT K akTuBauun 3allnTbl OT Neperpy3kn.
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F15, F16
H63

OrpaHuuuTenb YacTtoTbl (BepxHuin u HuxHuin)
HwxHun orpaHnyuuTtens (Bbibop pexuma)

F15 n F16 onpenenstot BEpXHUA N HXKHWE OFPaHNYMTENN BbIXOQHOW YacTOThl.

H63 onpepensieT OelCTBUS!, BbINOMHSEMbIE MNP CHWKEHUU 33a0aHHOM 4acTOTbl HUXE YPOBHS
HWXHEro orpaHnymnTens Yactotol F16:

e Ecnn H63=0, BbIxOOHasa YacToTa yaepXnBaeTcsa Ha HUXKHEM YPOBHE, YyCTaHOBNEHHOM B F16.

e Ecnn H63=1, nHBepTop 3amennaeTca A0 OCTAHOBKM ABUraTensi

MakcumaneHas JYacTorta

(FO3)

OrpaHu4nTENb 4acToThb!

(Bepx+xui) (F15)

OF[JEHVIHHTBJ'IL- HacToTbl

(HibkHuia) (F16)

( ( Mpimevanve

BbixofHas 4acTota BoixogHas vacToTa
MakcumansHas yactoTa
(FO3)

OrpaHuyuTens 4acToTsl
(BepxHuit) (F15)

OrpaHu4uTEND YacToTbl

SanatHan (Husicnit) (F16)

| uacToTa
0 100% 0
(H63 = 0)

3apadHan
yacrorta

100%

(H63=1)

Mpn n3mMeHeHUM BepxHero orpaHuuutens yactotbl (F15) ¢ uenbl NOBbIWEHWSA 3aAaHHON
yacToThl, ybeauTech, YTO MakcMManbHas yactoTa (FO3) He orpaHVMuMBaEeT AvanasoH.
CnepywTte crnegylowmm pekoMeHAauusam o YCTaHOBKE 3HAYeHUI A ynpaBneHns YacToToun:
F15>F16, F15> F23 u F15 > F25

FO3 > F16
'ae F23 n F25 onpegensioT YacToTy 3anycka U oCTaHOBa, COOTBETCTBEHHO.
Ecnn ycTaHOBNEHbl HEBEPHble COOTHOLWIEHUS AN 3TUX  (PYHKUMOHANbHbLIX  KOAOB,

npeobpasoBaTternb MOXeET He obecneunmBaTb TpebyeMyld CKOPOCTb MMM He CMOXeT paboTaTb
HOpMarnbHo.

F18
C50
C32,C34
C37,C39
C42,C44
C35, C45

CmeweHue (3agaHue YyacToThbl 1)
CwmeweHue (3apaHue yactoTthl 1) (Ba3oBasi ToUka cmeLleHUs)

HacTtponka aHanorosoro Bxoga [12] (YcuneHue, BasoBas To4ka ycuneHus)
HacTtponka aHanoroBoro Bxopa [C1] (YcuneHue, Ba3zoBas To4ka ycuneHus)
HacTtponka aHanoroBoro Bxoga [V2] (YcuneHue, BasoBas Touka ycuneHus)
HacTtponka aHanoroBoro Bxoaa [12] u [V2] (MonspHOCTb)

Ecnn gns 3apgaHua dactotel 1 (FO1) ucnonbsyetcss nobon M3 aHanoroBbiX BXOAOB, MOXHO
HacTpoUTb 3aBMCMMOCTb MEXJY aHanoroBbiM BXOAOM W 3aJaHHOM 4acTOTOW C MOMOLLbBIO
KoadhpmumeHTa ycuneHunsa n gobasneHuns cmelleHus, onpegensemoro kogom F18. Knemmebl [12] n
[V2] moryT kpomMe 3TOro ncnonb3oBaTtbes Ans AByxnonspHoro 3agaxus (-10 go +10 B).

YcuneHve v cmelleHne ansa 3agaHus 4actoThbl 1

CMeLLeHHe BasoBas Touka Vennenme BasoBas Touka MonsipHoCTb
KJ'IeMM3 cMeLleHnsa yCVIJ'IeHVIﬂ _
'1?8'00_80”0 0.00 30 200.00 | 0.00 A0 200.00 | 0.00 go 100.00 ?; g;f;”n‘c’;;%::ﬁ
12 Ca2 C3a C35
i F18 C50 C37 C39 n
V2 Ca2 Caa C45
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3apaHHas yacrora
9%

Yeunenune i ]
(C32, C37 unun C42) —t——fl
Touka B!

CwmelleHue
(F18)

TowaAl

AHanoroBsIA BX00

0 bBasosas bBasomas 100%

TOHKa TOuKA
cMelleHns  YCUneHus
(C50) (C34, C39 unu C44)

m BapuaHT ¢ ogHononsipHbiM Bxoaom (knemmbl [12] ¢ C35=1, knemma [C1], knemma [V2] ¢
C45=1)

Kak nokasaHO Ha pUCYyHKe Bbllle, 3aBUCMMOCTb MeXy aHanoroBblM BXOAOM W 3adaHHOMN
YacTtoTon, onpepeneHHon kak 3apjaHuwe 4vactoTtel 1 (FO1) 3apaetcsa Toukamu A n B. Touka A
3apaetca kombuHaumen cmellenns (F18) n 6asoBor Touku cmelleHus (C50); Touka B 3apaetcsa
KombuHaumen koadpdpuumenta yeunenns (C32, C37 nnm C42) n ero 6a3oBon TOYKOMN.

KombuHauus C32 n C34 ucnonb3yetcsa ansa Bxoaa [12], Tak xe kak C37 n C39 ona [C1], a C42 un
C44 pna [V2].

YcraHoBute cmelleHve (F18) u ycunenne (C32, C37 wm C42) n3 pacdeta, yto 100% -
MaKkcMMmarnbHasi 4YactoTa, 3aTeM ycraHoBuTe 6a3oBylo TOYKy cmelleHusa (C50) n 6asoByto TOUKy
ycunenus (C34, C39 unu C44) us pacyeta, 4to 100% - nonHas wkana (10 B nnu 20 mA).

e AHanoroBblli curHan Hwxke 6GasoBow Touku cmeweHuss (C50) orpaHuMuMBaeTcsi 3HaYeHUEM
[pnevatile  cmewerus (F18).

e YcTaHOBKa 3HayeHus 6as3oBon Touku cmelyeHusi (C50) paBHOW vnu Bbile 6a30BOM TOYKU
ycunenus (C34, C39 unu C44) 6yneT npusHaHa owmboyHOM M npeobpasoBaTtenb cOpocUT
3agaHHyto yactoty B 0 I'u,.
Mpumep: HacTpolka cMelleHusi, yCcuneHuss u umx Gas3oBbIX TOYEK, ecnu HeobxoauMMm [uanasoH
3apaHua ot 0 go 60 Ny npu gnanasoHe aHanorosoro Bxoaa [12] ot 1 go 5 B.
Sa,u.ane 4acToThkl

r % (MakcumansHan yactotel FO3=60 My
\ | MprHMMaeTCA 33 100%)

Yeunenune (C32) 60Ty + 100%

| Touka B
i Touka A
CmeweHue (F18) 0y L 0 = Ananorosbiil Bxog (HanpsxeHue)
1B 5B 10B
| ! ! ! = AHanoroseiit Bxod (%)
10% 50% 100% (NonHas wkana (10 B) aHanorosoro
Basosas  Gazomas BXofa npuHumaetca aa 100%)
TOuKA TOuKA
CMELIeHNE  YCUNeHWUs
(C5h0) (C34)

(Touka A)

YUTtobbl ycTaHOBUTL 3afaHHyto YactoT 0 'y ana HanpskeHust 1 B, HyXHO ycTaHOBUTL cMelleHne 0%
(F18=0). Tak kak 1 B ato 6a3oBas Touka cmeweHmsa 10% ot 10 B (nonHom wkansl [12]), Hy>XHO
ycTaHoBUTb 6a3oByto ToUKy cmelleHns 10% (C50=10).

(To4ka B)

YTtobbl YyCTAHOBUTL MaKCMMarbHYK 4acToTy AMs HanpsbkeHust 5 B, HyXXHO yCTaHOBWUTbL ycuneHue
100% (C32=0). Tak kak 5 B aT0 6a3oBas Touka ycuneHust 50% ot 10 B (nonHow wkanbl [12]), Hy*HO
ycTaHOBUTb 6a3oByto TOUKY yeuneHna 50% (C34=50).

ﬂpHMBHﬁHHe Mpouenypa HaCTPOMKM YCUMNEHUSA UMM CMELLEHNST 3@ UCKIMIOYEHMEM U3MEHEHUSA 6a30BbIX TOYEK
naeHTuyHa npegbiaywmm mogenam FRENIC 5000 G11S, FVR-E11S u gp.
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m BapuaHT ¢ gByxnonsipHbim Bxoaom (knemmsbli [12] ¢ C35=0, knemma [V2] c C45=0)
YcraHoBka C35 n C45 B “0” BKkMOYaeT BO3MOXHOCTb MCMonb3oBaHuWs BXodoB [12] u [V2] kak
asyxnonspHele (-10 go +10 B).

Ecnn n F18 (Cwmeluenune) n C50 (basoBas Touka CMeLLEHMS1) ycTaHOBMEHbI B “0”, oTpuuatensHoe u
NonoXuTenbHOe HanpshkeHne obecneynBaldT CUMMETPUYHYIO XapaKTEPUCTUKY 3a4aHHOW 4acToThbl
OT HanpsPKEHWUS1 OTHOCUTENBHO HYNEBOW TOYKW, KaK NMoKasaHO HUXeE.

3apaHHas yacrtora

VOHNOHNE |ooocncinaniocous
(C32) i Touka By
-108B ; Knemma [12]
T Knemma [V2)
Bazoeas 10B
ToYKa
YCUneHnsa
(C34)
F20 no F22 TopmoxeHue NoCToOAHHLIM TokoM 1 (YacToTa Havyana TopmoxeHus, YpoBeHb

H95

TOpMOXeHUA U Bpems TopmoxxeHus)
TopMoXeHne NOCTOsAHHLIM TOKOM (Tun peakuum)

F20 no F22 onpenensitoT pexuMm TOPMOXEHMS MOCTOSHHBbIM TOKOM, KOTOPLIN NpedoTBpaliaeT
OCTaHOBKY 1-ro aBuraTens Ha Bblbere npu 3amegneHuu.

Ecnu pBuratenb BXOOWUT B pexuM 3aMefneHus Mpu OTKIIOYEHWM KOMaHAbl 3arycka unm npu
YMeHbLUEHWN 3aJaHHOW YacToTbl HWXe YacToTbl OCTaHoBa, npeobpasoBaTenb akTuBMpyeT
TOPMOXEHNE MOCTOSHHBIM TOKOM C NMPOTEKaHNEM MOCTOSIHHOIO TOKa C YpoOBHEM TopmoxeHusi (F21)
B TeYeHne BpemeHn TopMoxeHuss (F22) npu CHWXKEHMM 4YacToTbl HWXKE YacToTbl Havana
TopmoxeHus (F20).

Hactporka BpemenHun TopmoxeHus “0.0” (F22=0) oTkno4YaeT pexum TOPMOXEHUS MOCTOSHHbIM
TOKOM.

m YacToTa Hayana TopmoxeHus (F20)

F20 onpegensieT yacTtoTy, nNpy KOTOPOW HauMHAETCs TOPMOXEHUE MOCTOSIHHBIM TOKOM BO BPEMS
3ameaneHus.

m YpoBeHb TopmoxeHus (F21)
F21 onpepenseT ypoBeHb BbIXOAHOMO TOKa BO BPeMsi TOPMOXeHUA. 3HavyeHne ycTaHaBnmBaeTcs C
npuvpatleHnem 1% u3 pacyeta, uto 100% 3TO HOMMHAaNbHbLIA TOK UHBEPTOPA,

m Tun peakuuu (H95)
H95 onpepensieT TMN peakumn NpyM TOPMOXEHMUN MOCTOSIHHBIM TOKOM.

3HavyeHue

Ho5 XapaKTepucTukm MpumedaHne

MegneHHas peakuus. MegneHHoe
HapacTaHue TokKa, npefoTBpaLllatoLlee
0 KpaTKOBPEMEHHOE N3MEHEHNE
HanpaBneHnst BpalleHnsa nocne
OOCTUXKEHWNS HYyNeBOW CKOPOCTMU.

Mpun 3anycke TOPMOXKEHUS BO3MOXEH
HegOCTaTOYHbIN TOPMO3HOM MOMEHT.

B 3aBMCMMOCTM OT MOMEHTa MHEepLUM 1
COeOVHEHUs Harpy3Kku BO3MOXKEH
KpaTKOBpPEMEHHbI peBepc nocre
[OCTVXEHWSI HYNEBOW CKOPOCTM

BobicTpas peakuus. YckopeHue
1 HapacTaHue Toka, ycKkopsioLLee
YCTaHOBMEHNEe TOPMO3HOr0O MOMEHTA.
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L

BbixogHas vacrota 4
(ru) Hauano samennexun

TopmMoxeHue
MOCTOAHHLIM ToKOM 1
(MacToTa Havana TopMoxKeHus) —i

(F20) 0 ! >
| Bpemsa
|
| TopMOXEHWE NOCTOAHHLIM TOKOM 1
: (Bpemst TOPMOXEHWS )
| (F22) |
D
Eoc |
. s L TopMoxeHue
H95 = 1 . \ NOCTOAHHBLIM TokoM 1
=TT ] v (YpoBeHs TOPMOMKEHMUA)
Tok TopMOKEHUs !  Ho5=0 (F21)
L -
0 “_____,"‘\ Bpems
TopmMoKeHHe

NOCTOAHHLIM TokoMm 1
(Tun peakumm)

[N TopMOXeHMS Takke MOXHO MUCMONb30BaTb KOMaHAy AnckpeTHoro Bxoga DCBRK.

(g CoBeT Kak Tombko komaHaa DCBRK BkmiodeHa, npeobpasoBaTtenb Ha4dMHaeT TOPMOXEHUe
NOCTOSIHHLIM TOKOM B TeYEHME BpeMeHn F22.
KomaHga DCBRK paxe B OCTaHOBIIEHHOM COCTOSIHUM aKTMBUPYET TOPMOXEHWE MOCTOSHHbIM
TOKOM. OTa 0COOEHHOCTb NO3BONSAET NPOU3BECTM HaMarHM4MBaHme asuraTens nepes 3anyckom,
MO3BONSAA YCKOPUTL HapacTaHue nyckoBoro MomMeHta (npu U/f ynpasnexun).

XenaTtenbHo ycTaHaBnuBatb 3HayeHne F20 OMM3KMM K HOMMUHAmNbHOW 4acTOTe CKOJbXEHUS
asuratens (P12). lMNMpu ycTaHOBKe CULLKOM BbICOKOTO 3HAYeHWsi, yrnpaBreHue MOXeT ObiTb
HeCcTabunbHbIM U, B HEKOTOPbIX Cry4asx, MOryT BO3HMKaTb OLUMOKN NepeHanpsiKeHus.

ABHUMAHUE

(DyHKLI,VIﬂ TOPMOXEHNA NOCTOAHHBbIM TOKOM He NpeHa3HavYeHa OnAa yaepXXmBaHna MexaHmsma.
B NMPOTUBHOM Cliy4yae BO3MOXHbI TPpaBMbl.

Mpimevanve

F23
F24
F25
F39

YacTtoTa 3anycka 1
YactoTa 3anycka 1 (Bpems yaepxaHusi)
YacToTa octaHOBa
YactoTa octaHoBa (Bpems yaepxaHus)

Mpn 3anycke npeobpasoBaTtensi HayanbHasi 4YacToTa YyCTaHaBNMBAETCS C 4YacToTbl 3anycka 1,
onpegeneHHon F23. NpeobpasoBaTtenb OTKNOYAET HaNpPsHKEHUE BbIXOAa NPU CHMKEHUWN BbIXOOHOM
YacTOThbl 4O YacTOThl OCTAaHOBA, onpeaeneHHon F25.

YcTaHaBnuBamnTe 4acToTy 3anycka Ha ypoBEHb, NPU KOTOPOM ABUraTeslb MOXET pa3BnMBaTb MOMEHT,
JocTaTouHbIn Ans 3anycka. OBGblMHO B KayecTBe 4acTOTbl 3arnycka YCTaHaBNUBAKT 3HayeHue
HOMWHaINbHOM YacTOTbl CKONbXeHUA apuratens (P12).

HononHutensHo F24 onpepenseT BpeMs yAepXaHust 4yacToTbl 3anycka 1, Heobxogumoe ans
KOMMeHCcaumMn 3a0ep>KKn YyCTaHOBMEHUA MarHUTHOrO NOToka B Asuratene. F39 onpepnenseTt Bpems
yaepXaHus ANns YacToTbl OCTAHOBA C LiEeNbo cTabunmaaumm ckopocTu ABuraTensi NpyM ocTaHoBE.

m YactoTa 3anycka 1 (F23)
F23 onpegenseTt 4yacToTy 3anycka npu 3anycke gsuratens.

m YacToTa 3anycka 1 (Bpemsa yaepxaHus) (F24)
F24 onpepensieT BpeMsi yaepXaHus Ha 4acTtoTe 3anycka 1

m YacTtoTa octaHoBa (F25)

F25 onpegensieT 4acToTy OCTaHOBa Npu OCTaHOBE ABUraTens.

Mpun U/f ynpaBneHnn gaxe ecnu 4actota octaHoBa paBHa 0.0 'y, npeobpasoBaTtenb OTKNOYaeTCA
npu 0.1 'y,
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m YacTtoTa octaHoBa (Bpems yaepxaHus) (F39)
F39 onpepenseT Bpems yaepXaHnsa Ha 4acToTe OCTaHOBa.

[HuEYaHie Ha BbIXOA A0 TEX Mop, NoKa 3ajaHHasn YacToTa He NPEeBbICUT YAaCTOThbl OCTAHOBA.

Ecnu yactoTa 3anycka Huxe, YemM 4YacToTa OCTaHoBa, npeo6pa3OBaTenb He nogaeT HanpsXXeHue
(i M

BbixogHas yactora

A
YactoTta Yactota
sanycka 1 ocTaHoBa
(Bpemsa yaepxanus) (Bpems yaepkaHus)
(F24) (F39)
1 | I )
Yacrora ! : I [ YacToTa
3anycka 1 : | : : QcTaHoRa
(Fay __ 1 | LFQS)
f $ Bpema
1 |
1 1
1 1
OcraHos
OcrtaHos
S;g;g:::gamem (BbIxof OTKMIOYEH) PaBota (Bbixog BKMOYEH) (Beixoa oTknioyeH)
P Epemn
| F26 | | 3Byk aBuratens (Hecywas yactota LLUKUM)

C nomowbto F26  MOXHO KOHTponupoBaTb Hecywytl 4Yactoty WWM c uenblo CHWXeHus
aKyCTUYEeCKOro LUyma ABuraTtensi U CHUKEHNUS 3reKTpoOMarHMTHbIX noMex oT npeobpasoBaTens u
CHWXEHWS TOKOB YTEYKN B BbIXOAHON LieNu.

[MapameTp XapakTepUCTUKM [MosicHeHne
_ 0.4 — 55 kBT (Tspkenbii pexum HD)
0.75-16 kTu 5.5 — 18.5 kBT (nerkuii pexxum LD)
Hecywas 4yactota 75 -630 kBT (Tsrkensin pexkxum HD)
0.75-10 KTy 22 — 55 kBT (nerkui pexum LD)
0.75 -6 kly 75 -710 kBT (nerkuit pexum LD)
AKyCTMYeCcKun Wwym gsuratens Bbicokuin <> Huskuin

Temnepatypa gBuratens (13-3a
YPOBHSI rAPMOHMK)

Bbicokaa <> Hwuskasa

Mynbcaumm opMbl BbIXOQHOTO

Bbicokne <> Huskue

TOKa

TOK yTeyKkm Huskuin <> Bblcokui
OneKkTpoMarHUTHble NoMexu Hu3skue <> Bbicokme
MoTepw B npeobpasoBarene Hwuskue <> Bblicokne

( ( Mpimesate

YCTaHOBKa CrMLLKOM HU3KOW Hecyllel 4acToTbl npuBedeT K GonblimMm nynbcaumsiM ¢opmbl
BbIXOAHOro Toka. B pesynbTaTe yBenuyatcs notepu B ABuraTtene, Bbi3biBaloLLMe MOBbILUIEHNE ero
Temnepatypbl. Kpome 3Toro Gonblune nynbcaumy MOryT Bbi3BaTb (DYHKLMIO OrpaHUYeHusl Toka.
Ecnn Hecywas yacTtota yctaHoBneHa 1 kIl unv HWxe HeoOGXOAMMO CHU3WUTb Harpysky Takum
06pa3oM, YTOObI BbIXOAHOM TOK 6bin He 6onee 80% HOMMHANBHOMO TOKa.

Ecnu yctaHoBneHa BbicOokasi Hecyllasi 4acToTa, TemnepaTypa npeobpasoBaTenss MOXeT
YBENUUUTBCSA M3-3a MOBBILLEHMS OKPYXaloLlen TemnepaTypbl UNU yBENUYeHUs Harpysku. Ecnn
31O npoucxoauT, npeobpasoBaTerls aBTOMATWHYECKM CHUXAET Hecyllyl 4YacToTy And
NpefoTBpaLLeHnst oMbk Mo neperpyake npeobpasosatens Li L/, Ecnn yBenuueHue Lwyma

OBuratensi HexenaTernbHO, aBTOMaTWYECKOE CHWXKEHME Hecylleln  4acToTbl MOXeT ObiTb
OTKMoYeHo. Cm. onncaHme yHkumm HO8.
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F29 no F31
F32, F34 AHanoroBeble Bbixoabl [FM1] u [FM2] (Bbi6op pexxuma, HacTpoika HanpsikeHus, ®yHKUUSA)

F35

OTn pyHKUMOHanNbHbIE KOAbl MO3BONAT HacTpouTb aHanorosble Bbixodbl [FM1] u [FM2] gns
BblBOAa OTOOpakaeMblX 3HA4YeHWl, Hanpumep BbIXOAHOW 4YacTOTbl U BbLIXOOAHOTMO TOKa B BUAE
aHarnoroBoro HanpsbkeHus unm Toka. [inanasoH BbIBOAA aHANoroBOro HanpsXXeHUs UM Toka MoXxeT
HacTpauBaTbCS.

m BbiGop pexuma (F29 n F32)

F29 n F32 onpegenstoT ceoncTtBa Bbixogos [FM1] n [FM2], cootBeTCcTBEHHO. Heobxoaumo Takke
YCTaHOBUTb MWKpOMNepekniodatenu Ha nnate ynpaeneHud. Cm. [nasy 2 " YctaHoBka u
noakntoyeHue MY”.

Knemma [FM1] Knemma [FM2]
[NonoxxeHne MUKpo- [NonoxeHne MUKpo-
3HaveHune nepekn4arend 3Ha4veHune nepekn4varend
F29 SW4 Ha nnate F32 SW6 Ha nnate
Tun BbiXoaa yrnpasiieHnsa ynpasieHnda
HanpsxeHue (0 go +10 B) 0 VO1 0 VO2
Tok (4 o +20 MA) 1 101 1 102
C ~ TOKOBbIV BbIXOA HE M30MMPOBaH OT @HANoroBoro BXoAa W He MMeeT U30NMPOBAHHOMO MUTAHUS.
ﬂpHMEHaHHE MosTomy ecnu HeobxoauMa ranbBaHWYeckasi pa3Bsaska Mexay npeobpasoBaTenemM v BHELLHUM
obopyanoBaHvemM, Hanpumep Mo aHanoroBbIM CUrHanam, TO KackagHoe MoAKMYeHne npubopos

C TOKOBbIM BbIXO4OM HE OOMYyCTUMO.

m Hactpowka HanpsikeHuns (F30 n F34)
F30 n F34 no3eonstoT HAacTpouTb BbIXOAHOE HanpshkeHne B guanasoHe oT 0 go 300%.

s
g
[«}]
= 4 J: y
z |
o YA - 0, = 9
% J0mA 10 |F30=300%  F30=200% F30=100%
E_ i '
m
I
s 12masB | /S A 7 F30-50%
:
o
=
%
g 4mA 0B i i
x 0% 33% 50% 100%
[aa]

Wkana naMmepeHus

m PyHkuma (F31 n F35)
F31 n F35 onpegenstot BeNMYUHY, BbIBOAUMYIO Ha aHanorosble Bbixoabl [FM1] u [FM2]

3HaveHune LLkana namepeHus
FM1]/[FM2] BbIxo, DyYHKUMA
F31/F35 ILARIIA ] e T (aHauenve npn 100%)
BbixogHas yactoTta
BbixogHasi yactoTa (go MakcumanbHas
0 (vactoTa BpaLleHus
KOMMEHCaLMM CKOSbXKEHMS) yactoTta (F03)
peuratens B 'y)
dakTuyeckasi yactoTa
BbixogHast yactoTta (nocne MakcnmanbHas
1 BbIXOAHOIO HanpsiKeHnst
KOMMEHCcaLMN CKOMbXeHUs) yacrtoTta (F03)
MHBEpTOpa
. BbixogHown Tok MY BYXKpPaTHbIN
2 BbixogHowm Tok N A HAsyxkp .
(aenctByoLlee 3HaYeHne) HOMWHanbHbLIN TOK MY
BbixogHoe HanpsikeHue MY
3 BbixogHoe HanpsbkeHue xon P 500 B
(oencTByoLee 3HaYeHne)
[ByxKpaTHbIN
4 BbixogHOM MOMEHT MowmeHT Ha Bany HOMWHanNbHbLIA MOMEHT
apuratens
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3HaveHne LLikana namepeHus
F31/F35 [AATHA A e LIV (aHauerme npu 100%)
KoadhduumeHT Harpysku [ByxkpaTHas
5 KoadppmumeHT Harpyskm (3KBMBaANEHT MHAMKALIM HOMUVHarnbHas Harpyska

AaTyunka yeunms)

agBurartens

Obwas notpebnsemas

[ByxkpaTHas

6 BxoaHas MOLHOCTb MOLLHOCTb BbIXOJHas MOLLHOCTb
ny
Ob6patHas ceasb npu MNO- | 100% oT 3Ha4eHus
7 O6patHas cBasb M1 P P A % o
perynMpoBaHunm obpaTHoW CcBA3M
CkopocCTb, M3MepeHHasi
Ob6paTHas cBsa3b 3HKoAEepa MakcnmanbHas
8 3HKOEepOM Mnu _ o
(ckopocTb) ckopocTb = 100%
Bbl4YMCMEHHas CKOPOCTb
HanpsikeHne B
HanpsikeHne 3BeHa
9 NPOMEXYTOYHOM 3BEHE 1000 B
NMOCTOSIHHOTO TOKa
NOCTOsIHHOro Toka M4
VHUBEDCANbHbI 3HauveHue, nepegaBaemoe
10 peare Mo fIMHUK CBA3M (CM. 20000 = 100%
aHarnoroBbI BbIXO[,
PykoBoacteo no RS-485)
[ByxkpaTHas
BbixogHasa moLHOCTb BbixogHasa MoLHOCTb
13 BbIXOHasi MOLLHOCTb
asuraTens asuratens (kBT)
asurartens
. MonHas wkana BbixogHoro | MoCTOSAHHbLIA curHan
14 KannbpoBo4HbI curHan _ o
curHana nonHon wkanel (100%)
15 3apanuve MNMNO-perynatopa | KomaHga 3agaHuns npu 100% OT 3Ha4eHus
(SV) MANLO-perynnupoBannm obpaTHoW CcBA3N
BbixogHoe 3Ha4veHue MALI-
16 Boeixog MNMNO-perynsatopa KoHTponnepa npu NAUI- MakcvmanbsHas

(MV)

perynmpoBaHun (3agaHue
4acToThl)

vyactoTa (F03)

( ( Mpimeuarie

Ecnn F31/F35=16 (Bbixoa MWA-perynsaTtopa), JO1=3 (Perynatop HaTsxeHus), n J62=2 vnim 3

(bixog MAA,

nponopLUMoHasbHbIN

3aJaHn0  CKOpPOCTH),

TO

Boixoq [M[O-perynatopa

9KBUBAIIEHTEH OTHOLLEHMIO K NEepPBUYHOMY 3a[aHWi0 4YacTOTbl U MOXeT nameHATbca +300% ot
yactoTbl. [lucnnen MY otobpaxaeTt Bbixoa MO-perynatopa B abcontoTHbix eanHuuax (My). Ons
BbIBO4A Ha aHamoroBbli BbIXO4 3HAYeHWs B MOSHOM [uanas3oHe Lwkanbl nameHeHust 300%,
yctaHosute B F30/F34 3HayeHnwne “33” (%).
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F40, F41 OrpaHnuntenb MmomeHTa 1-1, OrpaHununTenb MomMeHTa 1-2

E16, E17 OrpaHuynTenb MOMeHTa 2-1, OrpaHuyYMTeNnbL MOMEHTa 2-2

H73, H76 OrpaHununtenb MomeHTa (YcnoBus paboThl, lMpeaen npupaieHns 4acToThbl Npu
TOPMOXEHUMN)

Ecnun BbiIxogHOM MOMEHT npeobpasoBaTens NpeBbillaeT ypoBeHb orpaHuuntenenn momeHTa (F40,
F41, E16 n E17), To npeobpa3oBatenb U3MEHHAET 4YacTOTy U OrpaHuMYMBaEeT BbIXOLHOW MOMEHT,
npegoTBpaLlas aBapuUnHy0 OCTAHOBKY.

H73 onpegensieT ycnoBusi BKIIOYEHUS WM OTKIKOYEHWS OrpaHWYMTEns MOMEHTa BO BpeMs
yCcKkopeHusi/3ameaneHms n pabote Ha NOCTOSIHHOWM CKOPOCTM.

lMpn orpaHuM4yeHMn MOMEHTA BO BpemMs TOPMOXEHWUs (reHepaToOpHbI pPEeXuMm) WHBEPTOP
yBENUUYUBAET BbIXOAHYK YacToTy. B 3aBucuUMOCTM OT ycrnoBuid paboTbl BbIXOAHas 4actoTa MOXeT
yBENMUUTBLCS A0 onacHoro ypoBHsi. Kog H76 (Mpemen npupalleHnst 4acTtoTbl Npyv TOPMOXKEHMWW)
npeaycMOTpeH AN orpaHUyeHus yBennyeHus 4acToThl.

m OrpaHuuyntenb momeHTa 1-1, 1-2, 2-1 n 2-2 ( F40, F41, E16 n E17)
3TV pyHKUMOHANbHbIE KOObI YCTAHAaBNMBAKOT YPOBHW B MPOLEHTAX OT HOMMHANbHOrO MOMEHTa
ABuUraTens, Npu KOTOpbIX aKTUBMPYIOTCS OrPaHNYUTENN MOMEHTA.

Kog HasBaHuve [MapameTp orpaHM4YeHnss MOMEHTa

F40 | OrpaHnyntens moMmeHTa 1-1 | OrpaHn4uTenb KpyTSALWEero MoMeHTa 1

F41 | OrpaHuuutens momeHTa 1-2 | OrpaHu4mTens TOPMO3HOro MOMeHTa 1

E16 | OrpaHuuntens momeHTta 2-1 | OrpaHmynTenb KpyTaLWwero MOMeHTa 2

E17 | OrpaHuuutens momeHTa 2-2 | OrpaHmynTens TOPMO3HOro MOMEHTa 2

Ha pucyHke Hwxe npuBefeHa 3aBMCMMOCTb MOMEHTA WM 4acTOTbl NPU MOCTOSIHHOM OrpaHUYeHuK
MOMEHTOO0bpasyHoLLEero Toka.

MocToaHHOE orpaHvu4eHue

MomenT MOMEHTa

r 3

MoctosHHoE orpaHu4yeHne
MomeHTooﬁpaaymmero TOKa

/

. BeixogHas 4yacToTa
»

0 L
Basoeas 4actorta

ncnonb3ymte KomaHay uudposoro Bxoga TL2/TL2, HasHayeHHywo Ha nwbon Bxod. (Cwm.

Ona nepekntoyeHns Mexagy orpaHnyuTeneM MoMeHTa 1 W orpaHu4MTenem MoMeHTa 2
Coset
onucanune E01-E07).

|-|HmeqaHWHeCMOTpﬂ Ha TO, YTO 3Hayenua F40, F41, E16 n E17 moryT umeTb NOMOXWTENbHbIE U
p oTpuuatenbHble 3HaveHua (-300% pgo +300%), HyXHO YycCTaHaBnMBaTb MNOMNOXUTENbHbIE

3HauyeHus. Mpu ycTaHOBKe oTpuLaTeNbHbLIX 3HAYEHUI NpeobpasoBaTenb MHTEPNPETUPYET UX Kak
abconoTHble 3HaYeHUs.

OrpaHnunTens MOMEHTa, 3aBUCALUMIA OT Meperpy3oqHoOi CMOCOBHOCTM MO TOKY akTUYECKu
orpaHuyMBaeT MOMeHToobpasylowuii Tok. [MosTomy paxe npu yCcTaHOBKE MaKCMMarbHOrO
3HayeHust orpaHuuutens 300%, dakTuyeckoe 3HayYeHne orpaHudeHns OyaeT MeHbLue.
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m OrpaHuumnTtenb MomMeHTa (Ycnosus pa6otbl) (H73)
onpefenseT YCroBUS BKMIOYEHUS WU OTKIOYEHUS OrpaHWyMTenss MOMEHTa BO Bpems
CKOpeHusi/3ameaneHuns n paboTte Ha NOCTOSAHHOW CKOPOCTU.

H73

3HayeHune .
H73 Bo Bpems yckopeHus/3ameaneHus Mpu paboTe Ha NOCTOSIHHON CKOPOCTH
0 BkntoyeHo BkntoyeHo
1 OTKIIOYEHO BkntoyeHo
2 BknroveHo OTKMOYEHO

m OrpaHununtens momeHTa (Mpegen npupaweHus 4acToTbl Npu TopmoxeHum) (H76)

H76 onpegensieT npegen npupaweHust 4acToTbl B peXMMe OrpaHUYeHUsi TOPMO3HOIO MOMEHTA.
3aBoackas HacTpovika paBHa 5.0 u. Ecnm npupaweHve 4actoTbl (OTKIMOHEHUE OT 3adaHHOMN
4YacToTbl) NPU OrpaHNYEeHMN TOPMO3HOrO MOMeHTa npesbiwaeT H76, orpaHudMTENnb TOPMO3HOMO
B pe3ynbTate 4ero MOXET BO3HUKHYTb oOLInbka
nepeHanpskeHums. 3ta npobnema MoxeT ObITb pelleHa yBenuyeHnem 3HavyeHns H76.

MOMeHTa nepecTaeT YHKLMOHMPOBAT,

( ( Ipimevanine

DYHKUMM OrpaHUYEHNsT MOMEHTa W OrpaHuMYeHMsi ToKa O4YeHb MOXOXW. Ecnm aktuBHbl 06e
YHKLMKN, OHWU MOryT KOH(pNMKTOBaTb Apyr C [OPYroM M Bbi3blBaTb KornebaHWsi CKOpOCTW.
M3beralite 04HOBPEMEHHOM aKTMBaLMM OrpaHNYMTENEen MOMEHTa 1 TOKa.

F42 Bbi60op pexuma ynpaBneHusi npuesogom 1
H68 KomneHcaumsa ckonbxeHus 1 (YcnoBusa paboTbl)
F42 onpepensieT pexvm ynpaeneHnsa gBuraTenem.
3Hau. Bupg O6paTHas
Pexum ynpaenexus YnpaBneHue cKopocTbio
F42 ynpaBnexus CBSI3b
U/f ynpaBneHvne 6e3 komneHcaumm .
0 YnpasneHue 4acTtoTomn
CKOJNbXeHUA
BekTopHoe ynpasneHue
OVHaMU4YeCKMM MOMEHTOM (C u/f o
1 o Het YnpaBneHue 4actoton
KOMMNeHcaunen CKomnbXXeHna n aBTo- ynpasrieHne N
C KoMneHcauunen
dopcupoBaHeM MOMEHTA)
= CKOINbXeHnsa
2 U/f ynpaBneHue ¢ komneHcauunemn
CKOJ1bXXEeHUA
BekTtopHoe ynpasneHue 6e3 gatunka Bbluncnsetcsa .
5 ABTOMaTUYECKUI
CKOpOCTU BekTopHoe CKOPOCTb
BeKTopHoe ynpasrieHne ¢ 4aTt4ynkom ynpasrneHune PErynsTop ckopoctu
6 Ectb (ASR)
CKOpPOCTU
MoapobHee o pexmmax ynpaeneHus cm. naey 4 “3anyck gsuratens’”.
F43, F44 OrpaHuunTens Toka (Bbibop pexuma, YpoBeHb)
H12 MrHoBeHHOe orpaHM4eHue Toka neperpy3ku (Boibop pexunma)

Ecnu BbixogHoOW TOk npeobpasoBaTenst npeBbllaeT ypoBeHb, 3adaHHbIA  OrpaHu4MTeneM Toka
(F44), npeobpasoBaTenb aBTOMATUYECKM U3MEHSIET BbIXOOHYIO 4acToTy AMs NpedoTBpalleHus
aBapuIHOM OCTaHOBKU U OrPaHNUYeHUst BLIXOLHOIO TOKa.
3aBoackas HacTponika paBHa 160% ana Tsxkenoro pexuma padotel (HD) n 130% pna nerkoro
pexuma pabotbl (LD). (Mpu HacTpovike pexuma pabdotsl HD vnn LD B dyHkumm F80, ypoBeHb
OorpaHuYveHust Toka ansi BblIbpaHHOro pexkuMma yCTaHaBNMBAETCsl aBTOMATUYECKN).

Ecnu npn mrHoBeHHOM npeBbieHun ypoBHS Toka 160% (unun 130%) nponcxoanT HexenarternsHoe
CHWXXEHME YacTOTbl U3-3a OrpaHUYnUTENS TOKa, TO CNeAyeT YBENMUYMUTL YPOBEHb OrPaHNYEHMs TOKa.
Ecnn F43=1, orpaHnuntenb Toka paboTaeT TONnbko npu paboTe Ha MOCTOSIHHOW ckopocTu. Ecnu

F43=2, orpaHuumTenb Toka paboTaeT Kak Ha MOCTOSIHHOW CKOPOCTW, Tak

YcraHoBute F43=1, ecnu Heobxogumo obecneyntb MOMHYH MOLLHOCTbL MNPU  YCKOPEHUU W

OrpaHMynTb BbIXOOHOW TOK BO BpeMsi pa6OTbI Ha NOCTOSIHHOW CKOPOCTM.

m Bbi6op pexuma (F43)
F43 onpepensieT cocTosiHusl paboThbl, B KOTOPbIX aKTUBEH OTPaHNYUTENb TOKA.

M NpU YCKOPEHUM.

3HayeHne CoctosiHne paboThbl
F43 [Mpun yckopeHun Ha noctosiHHoOn ckopocTn [pu 3amegneHuu
0 OTKNYEHO OTKNOYEHO OTKNtOYEHO
1 OTkntoYeHo BkntoveHo OTKIIHYeHO
2 BkrtoueHo BkntoveHo OTKITHOYEHO
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m YpoBeHb (F44)
F44 onpepensieT ypoBeHb Toka B % OT HOMMHANBHOrO TOoka npeobpasoBaTterns (C y4eToM pexuma
HD wunu LD), npn KOTOPOM akTUBMPYETCS OrpaHUYnNTENb TOKA.

m MrHoBeHHOe orpaHnyeHue Toka neperpy3sku (H12)

H12 onpepenset, 6yger nu npeobpasoBaTtenb OCYLIECTBNATL MPOLECC OrpaHuUYeHns Toka
neperpysku unv BbIgAcT OWWOKY MrHOBEHHOW Meperpysks Mo TOKy NPV MPEBbILLEHUN YPOBHS
MFHOBEHHOrO  OrpaHuMyeHns Toka neperpysku. [lpyn  orpaHnyeHnn  Toka  Meperpysku,
npeobpasoBaTenb HeMearleHHO OnokvMpyeT BbIXOAHbIE KIOYM ONS NOoAaBneHus parnbHenwero
BENMYEHNs TOKa U NPOA0IIKAET ynpasreHne BbIXOOAHON YaCTOTOMN.

3HavyeHue H12 DyHKUNS
OTkntoyeHa
0 Mpw NpeBbILLIEHNN YPOBHSA MTHOBEHHOTO OrpaHUYeHNst Toka Neperpyskun BblgaeTcs
OLMBKa MTHOBEHHOW Neperpy3ku no ToKy.
1 BkntouyeHa

Mpn BO3HWMKHOBEHMM nObGbIX Npobnem ¢ pabotor obopyaoBaHUSA, CBSA3aHHbLIX C BPEMEHHbLIM
CHWXEHVEM MOMEHTa [OBuratenst npu OrpaHMyYeHun Toka neperpysku, HeOOXOAMMO BbIKMHOYUTL
dyHKkumio (H12=0), 4toBbl B Takmx crnyyasx akTuBuMpoBanacb owubka Mo neperpyske, W
cpabaTtbiBan MexaHW4eCcKuil TOpMo3.

e Tak kak pyHKUMS orpaHM4eHuns Toka, onpegensiemasa F43 n F44 BbinonHaeTcs nporpaMmMHo,

BO3MOXHa 3aJepxka npu ynpasneHun. Ecnm Heo6xoamMmo GbicTpasi peakumsi o orpaHU4eHmnio
HPHM%HHE TOKa, Ncnonb3ynTe Takke MrHOBEHHOE orpaHuyeHne Toka neperpysku (H12).

o [lpn ycTaHOBKE CNMLLKOM HMU3KOTO YPOBHSA OrpaHUuYUTENs ToKa 4pe3mepHas Harpyska Ha Bany
MOXeT MNpPMBECTU K ObICTPOMY CHWDKEHMI0O YacToTbl. OTO MOXeT BbI3BaTb OLWMOKY Mo
nepeHanpskeHnio MNM NPUMBECTU K OMacHOMY MpoBany ckopocTu. B 3aBucumocTn ot
Harpysku, CIMLLUKOM KOPOTKOE BPEMS YCKOPEHUS MOXET aKTUBMpOBaTb OrpaHuyeHune TokKa,
nogaensioliee yBenMYeHne BbIXOOHOW 4acToTbl, YTO MOXET BbI3BaTb korebaHus cKopocTu
UNn BbI3BATL OWKBKY NO MepeHanpskeHuo (apapus Li/). B CBA3W C 3TUM MPU HACTPONKe
BPEMEHUN YCKOPEHUs HeobXoaMMO MpUHMMATL B pacyeT XapakKTepuUCTWKM NpuBoAa U MOMEHT
WHEPLMMN HarpysKu.

o OYHKUMM OrpaHMYeHUs MOMEHTa W OrpaHWYeHUss ToKa OYeHb Moxoxu. Ecnu aktmBHbl 0be
YHKUMMN, OHM MOryT KOH(prMKTOBaTh APYr C APYrOM W BbI3biBaTb konebaHuws CKOpOCTU.
W3beranTe oQHOBPEMEHHOW aKTUBaLMM OrpaHNYUTENEn MOMEHTa 1 ToKa.

AneKTpoHHas 3awmTa OT neperpesa Ansi TOPMO3HOro pe3ucropa

F50 no F52
(PaccenBarowas cnoco6HOCTb, [lonycTuMble cpegHue notepu u ConpotusneHume)

OTn dyHKUMOHANbHBIE KOABI ONpeaensalT napameTpbl 3NEKTPOHHOW 3aluMTbl OT neperpeBa Ans
TOPMO3HOro pesucTopa.

YcTaHOBWUTE pacceuBaloLLylo CnocobHOCTb, AOMYCTUMbIE CpefHuWe MOTEPU U COMPOTUBIIEHVE B
dyHkumm F50, F51 n F52 cooTBETCTBEHHO. OTU 3HAYEHUSA 3aBUCAT OT Modenn npeobpasoBartens u
TOPMO3HOro pe3nctopa. [NapameTpbl paccemBatoLLelt CnoCOBHOCTU, AOMYCTUMBIX CPEAHUX NOTEPb U
conpoTuBneHne npuseaeHbl B “PykoBogctBe nonb3oBatens FRENIC-MEGA”. Tam npuBegeHbl
CTaHZapTHble Moaenu pesuctopoB 1 mogenu ¢ MNB 10% n3 HomeHknaTypbl Fuji Electric. Ecnv Bl
ucrnonb3dyete TOPMO3Hble pPE3UCTOPbl APYrvx Npou3BOAUTENEN, YTOYHMUTE COOTBETCTBYHOLLME
napameTpbl y NPOU3BOAMTENS U YCTAHOBUTE B COOTBETCTBYOLWME Koabl F50-F52.

it
PHIEYaHAE 3aLLMTa OT NeperpeBa MOXET Bbi3BaTh OWMOKY L/ [axe ecnu pakTudeckasi Temneparypa
pesucTopa BblpoCra He CRUWKOM BbICOKO. Ecnu aTo crniyyaeTcs, nepecMoTpuTe OTHOLLEHWE
MeXZy CTeneHblo WUCMONb30BaHWs pe3nucTopa WM COOTBETCTBYHOLUMMM  (DYHKLMOHAMbHBIMU
Kogamu.

C B 3aBucumoctn ot rPaHUYHbIX TENNOBbLIX XapakTepUCTUK TOPMO3HOIo pe3ncTopa, 3J1IeKTPOHHadA

Cogetr CraHgapTHble mogenu TOPMO3HbIX Pe3ncTopoB Fuji uMelT aatuuk neperpesa (HopMarnbHO
3aMKHYTbIA KOHTaKT). HasHaubTe komaHay “BHeluHsin owwmnbka” THR Ha noboi n3 umdgpoBbIxX

BxogoB [X1]-[X7], [FWD], [REV] u nogkniounTe knemmy Bxoda M obOLUIA BXOAOB K KreMMam
peauctopa 2 n 1.
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PacuyeT pacceuBawoLien CMNOCOOHOCTU W AONYCTUMbIX CpedHUX noTepb TOPMO3HOro
pe3ncTopa u HacTponka PyHKLMOHaNbHbLIX KOOOB

Mpyn ucnonb3oBaHUM TOPMO3HbLIX PE3NCTOPOB, OTINMYHLIX OT Fuji, 3anpocute y npousBoguTens
napameTpbl pe3ucTopa U HacTporTe dhyHKUMOHAarbHbIE KOAbI.

Onepauusa pacyeta paccemBaiolleit cnocoBHOCTM M OOMYCTUMBIX CPEAHMX MOTepb TOPMO3HOIO
pesucTopa pasnuyaeTcs B 3aBMCMMOCTM OT WCMOMb30BaHMS TOPMO3HOW Harpy3kum Kak rokasaHo
HUXe.

Mcnonb3oBaHne TOPMO3HOW Harpysku Npv saMmeaneHuu

[Mpu 0BbIMHOM 3aMeneHn TOPMO3Hast Harpy3ka CHUXAEeTCS CO CHUDKEHMEM CKOPOCTM Kak NMoKa3aHo
Hwke. [lpy 3amegneHMM C MNOCTOSHHBIM  MOMEHTOM, TOPMO3Hasi Harpyska yMeHbluaeTcs
nNponopLmMoHansHo ckopocTu. Micnoneayite dopmynbl (1) v (3), npuBeAeHHbIE HUXKE.

Wcnonb3oBaHne TOPMO3HOW Harpy3ku Npy paboTe Ha MOCTOAHHOW CKOPOCTH
Mpn pabote aBuraTenss B reHepaTOPHOM pEeXMME Ha MOCTOSIHHOWM CKOPOCTM, KOoraa TOpMO3Hast
Harpyska MOSIBMSETCA KaK peakuus Ha BHELUHee packpyuyuBalollee BO3AeNCTBME, TOPMO3Has
Harpyska nocTosiHHa. Micnonbayiite popmynsl (2) u (4), NpMBEAEHHbIE HUXKE.

TopmosHan Harpyaka (kBT) TopmosHas Harpyaka (kBT)
/
Bpemsa z % > Bpems
Mcnonb3osaHne TOPMO3HON Harpyaku Mcnonb3oBaHue TOPMO3HON Harpyaku
npv 3amMeqneHun npw paboTte Ha NOCTOSHHOW CKOPOCTH

m PacceuBawuas cnoco6HocTb (F50)

PacceuBatolas cnocobHocTb B KBT*C — 3TO JonycTyMasi SHeprus Afsi OQHOro LyKna TOPMOXKEHUS,
KoTopasi nony4yaeTcsl U3 BpEMEHM TOPMOXEHMS U HOMUHANBbHOW MOLLIHOCTY ABUraTens.

3HayeHue F50 PyHKUMSA
0 Mcnonb3oBaHWe BCTPOEHHOro pesncTopa (ans mogenen o 7.5 kBT)
1-9000 1-9000 (kBt*c)
OTKNIOYEHO OnNeKTPOHHas 3almTa OT Neperpesa pesnctopa oTKMNoYeHa

Mpwn 3amegneHunn:

Bpems TopmoxeHua (c) X MolwHocTe asuratens (kBT)
PacceuBaiowas cnocobHocTs (kBT*c) = bopmyna (1)

2

Mpun paboTe Ha NOCTOSAHHOWM CKOPOCTMU:

PacceuBatowas cnocobHocTs (kBT*c) =Bpems Topmoxenus (¢) x MowHocTe aeuratens (kBT) dopmyna (2)

Ecnn F50="0" (Mcnomnb3oBaHMe BCTPOEHHOIO pPE3NCTOpa) XapaKTEPUCTMKU paccevBatoLlemn
(i Coger  CnocobHocTu pesncTopa He TpebytoTcs.
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= [lonyctumbie cpegHue notepu (F51)

Jonyctumble cpegHve noTepu — 3TO OONYyCTMMas CpedHsss MOLLHOCTb NPV NPOJOIMKUTENbHOM
paboTe, KOTOpas 3aBMCUT OT NPOJOIMKUTENBHOCTY BKtodeHUs %Il1B (%) n HoMMHaNBEHOM MOLLHOCTK
asuratens (kBT).

3HayeHune F51 PDyHKLMA

0.001 —99.99 0.001 — 99.99 (kBT)

anI 3amMmearieHnn:

%IMB(%)

W X MowHocTe geuratens (kBT)
HonycTumbie cpeaHue notepu (KBT) = 5 Dopmyna (3)
Mpun paboTe Ha NOCTOSIHHOWM CKOPOCTMU:

%MNB(%)
Honyctumele cpeaHue notepu (kBT) = W x MoluHocTs geuratens (kBT) dopmyna (4)

m ConpotuBneHue (F52)

B F52 3aHocuUTCs CONpOTMBIIEHME TOPMO3HOMO pesncTopa.

F80

MepekntoyeHune pexuma pabotbl MY mexay TaxensiMm (HD) n nerkum (LD)

F80 onpepnensiet pexum paboTbl npeobpa3oBaTtens YyacTtoTbl: Tskenbii (HD) unu nerkun (LD).

Onsa  un3ameHeHus 3HayeHuss F80 HeobxooMMO HaxaTb KraBuLK ""\ unu @+@
(oaHOBpeMeEHHOE HaxaTune).

Makcu-
3Hau. = YpoBeHb HOMUHAIbLHOIO MeperpysoyHas
F80 eX1UM paboTbl Mpunoxexus ToKa COCOBHOCTD MarnbHas
yactoTa
HD (Tspxkenbii pexum) Taxenas MY cnocobeH paboTtaTb C 150% - 1 MK
0 (3aBoackas [Buraternem Ton xe o 500 My
. Harpyska —— 200% -3 c
HacTpouika) MoLLHOCTH, YTOo 1 MY
MY cnocobeH paboTtaTb C
1 LD (Nerkuin pexwum) Nerxas ABUraTENeM MOLLHOCTBIO 120% -1 MuH 120 Ny,
Harpyska Ha OfHY CTYMNEHb BbILLE,
yemM MoLHocTb MY

MoapobHee cm. MmaBy 4 “3anyck gsuratens”.

B LD-pexume ypoBeHb [ANUTENbHONO HOMUHANBLHOrO TOKa WHBEPTOpa YBENUYMBAETCH, YTO
nossonser npeobpasoBaTtento pabotaTb C ABurateneM MOLUHOCTbIO Ha OOHY CTyMneHb Bblle
MowHocTn 14, ogHako npu 3TOM neperpy3ovHas cnocobHocTb (B %) OTHOCUTENbHO 3TOro
HOMWHanNbHOrO TOKa yMeHbluaeTcd. [logpobHee 06 ypOBHSIX HOMWMHANbLHOrO Toka cM. [naBy 8
“TexHnyeckme xapakTepucTmkn,
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nasa 5 YHKLNOHAJIbHbBIE KOAbl

EO01 no EO07
E98, E99

DyHKUMA auckpeTHoro Bxoaa [X1] no [X7]
PyHKUMA auckpeTtHoro Bxoaa [FWD] u [REV]

dyHKUMoHanbHble koabl EO1 — EQ7, E98 1 E99 nos3sonsaoT HasHauuTb pasnuyHble KOMaHabl Ha
nporpaMmmupyemMble anckpeTHble Bxoabl [X1]- [X7], [FWD] v [REV].

OTn byHKUMOHamNbHbIE KOAblI Takke MOryT NepeknoyaTb NOrMKYy BXOAOB MeXAy HOpMarbHOW K
MHBEPCHON Ans Bblbopa peakumm Ha cocTosHue Bxopa BKI1 unu BbIKI1. B 3aBogckon HacTpowike
ncnonb3yetcs HopmanbHas norvka “AktuBeH=BKI1". Takum o6pasom, o0603Ha4YeHMs KOMaHA
npuBefeHbl ANg HopMarnbHon norukn “AktneeH=BKI1”.

ABHUMAHUE
Ecnn vHBepTOp ynpaBnseTca OT OUCKPETHbIX BXOAOB, MNEPEKrYeHue KOMaHg 3anycka unu
HaCTOTbl 4epe3 COOTBETCTBYHLUME KOoMaHabl BxogoB (Hanp. SS71, SS2, SS4, SS8, Hz2/Hz1,
Hz/PID, IVS v LE) MmoxeT NpuBe3TN K BHE3aMHOMY 3anycKy Unmn 66ICTPOMY U3MEHEHNIO CKOPOCTH.
Bo3MOXHbI pn3nyeckue TpaBMbl.
3HayeHve yHKLMK OB03Ha-
AKTUBEH= AKTUBEH= HasHavaemas komaHaa deHme
BKN BbIKN
0 1000 SSs1
! 1001 MHorockopocTHom pexum (waru 0-15) SS2
2 1002 SS4
3 1003 SS8
4 1004 BbiOop BpemeHn yckopeHus/3amenneHns (2 wara) RT1
5 1005 BbiOop BpemMeHn yckopeHus/3amennenns (4 wara) RT2
6 1006 Cton npu 3-x NpOBOAHOM yrnpaBrneHuu HLD
7 1007 OcTaHoB Ha Bblbere BX
8 1008 C6poc aBapumn RST
1009 9 BHewwHsia owmbka THR
10 1010 [OTOBHOCTb K TONYKOBOMY PEXUMY JOG
11 1011 Bbi6op 3agaHus yactoTbl 2/1 Hz2/Hz1
12 1012 Bbibop 2-ro gBuratens M2
13 - BknounTb TOPMOXKEHME NOCTOSIHHLIM TOKOM DCBRK
14 1014 BbiGop ypoBHs orpaHuyeHuss MomeHTa 2/1 TL2/TL1
15 - MepekntoyeHune Ha ceTb (50 Mu) SW50
16 - MepekntodyeHune Ha ceTb (60 Mu) SwWeé6o
17 1017 Beepx (YBenuyeHue 4actoTbl) UpP
18 1018 BHM3 (YMeHbLLEHMe YacToTbl) DOWN
19 1019 PaspelumnTb nsMeHeHne gaHHbIX WE-KP
20 1020 OTtmena NU-perynuposaHns Hz/PID
21 1021 HopmanbHoe/IHBepCcHOe ynpaBneHue IvS
22 1022 KOHTpONb COCTOSAAHWS BLIXOQHOMO KOHTaKTOpa IL
24 1024 Zi;:lzkmoqewe Ha ynpasneHue no RS-485 unu noneson LE
25 1025 YHuBepcanbHbIl ANCKPETHLIN BXOA, U-DI
26 1026 Bknountb nogxeat ABuratens npu 3anycke STM
1030 30 MpuHYANTENbHBIN OCTAHOB STOP
32 1032 MpeaBapuTenbHoe HamarHminBaHme EXITE
33 1033 ﬁapﬁci;é/l:;;zrf:;:mﬁ 1 anddepeHLmanbHON CoCTaBALLNX PID-RST
34 1034 YpaepxaHue nHterpanbHon coctasnsiowen MNMNO-perynatopa PID-HLD
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nasa 5 ®YHKLUNOHAJIbHBIE KOAbl

3HayeHve yHKLUK OBo3ha-
AKTUBEH= AKTUBEH= HasHayaemas komaHaa yeHme

BKN BbIKI1

35 1035 Bbibop ynpaenenus ¢ nynsta LOC

36* 1036 Bbi6op 3-ro gpuratensi M3

37 1037 Bbi6op 4-ro gsuratens M4

39 - 3awuTta apuraTenst ot KoHaeHcaTa DWP

40 _ BkntounTb nocnenoBaTenbHOCTb NEPEKIOYEHNS Ha CeTb ISW50
(50 I"w)

41 _ BkntounTb nocnenoBaTenbHOCTb NEPEKITIOYEHNS Ha CETb ISW60
(60 ')

47 1047 KomaHaa cepBo-6rokupoBka LOCK

48 - MMnNynbCHbIN BXOA 3adaHus (TOMbKO ANs Knemmbl [X7]) PIN

49 1049 3HaK UMNynbCOB (HanpasneHve BpaLleHus) (AN BCex Knemm, SIGN
Kpome [X7])

72 1072 Pacuet HapaboTku 1-ro gsuratens npu paboTe oT ceTu CRUN-M1

73 1073 PacueT HapaboTku 2-ro gsuratens npu pabote oT ceTn CRUN-M2

74 1074 PacyeT HapaboTku 3-ro aBuraTens npu paboTe oT ceTn CRUN-M3

75 1075 Pacyet HapaboTku 4-ro asuratens npu paboTe oT ceTn CRUN-M4

76 1076 BkntoueHve BbipaBHUBAHWS HArpy3ku DROOP

77 1077 OTmeHa owmnbKkM 3HKoaEPa PG-CCL
BpalueHwne Bnepes

98 - (OoctynHo Tonbko ans knemm [FWD] n [REV] n kogos E98 u FWD
E99)
BpalieHne Hasag

99 - (JocTynHo Tonbko ang knemm [FWD] n [REV] n kogoB E98 n REV
E99)

* Ons komaHg “36” (M3) n “37”(M4), cm. onucaHue KoMaHabl “127 (M2).
MHBepcHas noruka (AktuBeH=BbIKJ1) He moxeT OblTb HaszHayeHa Ans KOMaHA, KOoTopble
(i [lpiiesaie nomeyeHbl 3Hakom “ — “ B KonoHke “AkTuBeH=BbIKIT".
KomaHgb! “BHeluHsAs ownbka” u “NpuHyanTENbHBI OCTAHOB” ABMAIOTCS KOMaH4amMu aBapuiiHOM

OCTaHoBKW. [na npumepa, ecnu 3HadeHne = 9 ana komanabl “BHewHss owwnbka”, To aBapusi
cpaboTtaet npu BbIKI1; ecnun 3HayeHne = 1009, To aBapusa cpaboTaeT npu BKAOYEHUN.
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OnucaHue byHKLUMA OANCKPETHLIX BXOOOB

m MHorockopocTHoM pexum (waru 0-15) -- SS1, SS2, SS4, 1 SS8
(BHauveHusa dyHkunoHanbHbIX kogos =0, 1, 2, n 3)

C nomoLLbio KOMOUHALUMM BKITFOYEHHBIX U BbIKITFOYEHHbIX COCTOSIHUA BXOAOB C (pyHKUMAMM SST,
S$S2, SS4, n SS8, Bo3MOXHO nepeknioveHre Mexay 16 pasnuyHbiMU yCTaBKkamu 3aaHns YacToThl,
KoTopble HacTpauBatoTca B 15 pyHKumoHanbHbix kogax C05 no C19 (MHorockopocTHol pexum 0 -
15). Takum obGpasom, npeobpasoBaTeNnb MOXET ynpaBnATb ABuratenem ¢ 16 pasnuyHbIiMK
yCTaBKkamMu 4acToT.

B npuBegeHHoOW Humxe Tabnuue npvBedeH CMUCOK Y4acToT, KOTopble MOryT ObiTb MNOMyYeHbl
nepeknoyeHnem komaHg SS7, SS2, SS4, u SS8. B komoHke “@yHKUMOHANbHBIA KOA,
onpegensioLwmin 4YactoTy B MHOFOCKOPOCTHOM pexnme” 3HadeHne “OTKIoYeHne MHOTOCKOPOCTHOTO
pexuma” o3HavyaeT geNcTBMe UCTOYHMKA 3agaHns vactoTel 1 (FO1), 3agaHua yactoTthl 2 (C30) unu
3aaHve no NIMHMUM CBA3MN.

SS8 sS4 SS2 SS1 @DyHKUMOHANbHbLIA KOA, ONPeAensoLLMin YacToTy B
MHOTrOCKOPOCTHOM pexume
BbIKI BbIKN BbIKI BbIKI OTKN0YEHE MHOFOCKOPOCTHOTO pexunuma
BbIKI BbIKI BbIKI BKI C05 (dukcuposaHHas yacToTta 1)
BbIKI BbIKI BKI1 BbIKI C06 (dukcupoBaHHas yacToTa 2)
BbIKI BbIKI BKI1 BKII CO7 (dukcuposaHHas yacToTa 3)
BbIKI BKJ1 BbIKI BbIKI C08 (PukcupoBaHHas YacTtoTa 4)
BbIKI BKI1 BbIKI BKJ1 C09 (PukcupoBaHHas YacTtoTa 5)
BbIKI BKJ1 BKI BbIKI C10 (PukcupoBaHHas YacTtoTa 6)
BbIKN BKI BKI BKI C11 (dukcupoBaHHas YacToTta 7)
BKIN BbIKN BbIKN BbIKN C12 (dukcupoBaHHas YacToTa 8)
BKI BbIKN BbIKIN BKI C13 (PukcupoBaHHas YacToTta 9)
BKI1 BbIKJ1 BKI1 BbIKI1 C14 (dukcuposaHHas YactoTta 10)
BKJ1 BbIKJ1 BKI1 BKJ1 C15 (PukcnposaHHas Yactota 11)
BKJ1 BKJ1 BbIKJ1 BbIKI1 C16 (PukcuposaHHas Yactota 12)
BKI1 BKI1 BbIKI BKI C17 (dukcuposaHHas yacTtoTta 13)
BKJ1 BKJ1 BKJ1 BbIKI1 C18 (PukcnposaHHas YactoTta 14)
BKJ1 BKJ1 BKJ1 BKJ1 C19 (PukcmpoBaHHas yactoTta 15)

m Bb16op BpeMeHn yckopeHusi/3ameaneHus -- RT1 n RT2
(BHaveHus yHKUMOHanbHbIX KOAOB = 4 1 5)

C NoMOLLbO 3TUX KOMaH MOXHO MepPEKoYaTh HACTPOMKM BpEMEHM YCKOpeHUsi/3ameanenns ¢ 1 no
4 (FO7, FO8 n E10 — E15). MNoapo6Hee cm. onucaHne kogos FO7 n FO8.

= Cton npwm 3-x npoBogHOM ynpaBneHuu -- HLD (3HavyeHune pyHKLMOHanNbHOro koga =6)

Mpun BKMOYEHUN KOMaHObl NPOMCXOANT camoydepkaHue curHanos 3anycka FWD wnu REV, Takum
obpa3omM, cxema 3anycka CTaHOBUTCSI 3-X-MPOBOLHOW.

Mocne Bkntovennss HLD ypepxuBaetca Ta komanHga FWD wnn REV, yein nepegHwuin (OpoHT
noctynun paHblue. OTknoveHne Bxoga HLD oTkntoyaeT camoyaepkaHue.

Ecnu komanga HLD He HasHayeHa, eNCTBYET TOMbKO 2-X NPOBOAHOE yrpaBrieHne 3arnyCckoMm.
BeixogHasn
yacrtora

/ Bnepepg \
: \ Hasan [ -
: WUrHopupytotcs V

FWD ON | \“’m ‘

REV § ON I

wo [on ] [Ton ]

m OcTtaHOB Ha Bblbere -- BX (3HayeHuve pyHKUMOHanbHoro koga =7)

BkntoueHne aTon KomMaHObl HEMEANEHHO OTKM4YaeT BbIXO4 WMHBEPTOpa, MPUBOAS K OCTAHOBY
JBuratens Ha Bbloere 6e3 Bbigayn OLLINMOKN.
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m Copoc aBapum -- RST (3HadyeHne yHKLMOHANbLHOro koaa =8)

BkntoyeHne 3ToM KOMaHAObl OTKMOYaeT BbIXOAHOW curHan asapum ALM — Bbixod asapun (ons
nobon aBapumn). OTKMOYEHNE KOMaHObl OYULLIAET UHOMKALMIO aBapuu Ha AMChfee U OTKMYaeT
COCTOsIHWE aBapUNHOro OCTaHOBA.

Bo3HuKHOBEHKE aBapuvn

CocTosHue !
npeobpasosaTens WHpwkauua asapyu Ha gucnnee u Het nHavkalmmn aBapiu
COCTOSIHWE aBapuiHOTO OCTaHoBa W TOTOBHOCTE K 3anyCKy
L]
"
L]
BAbL);;u asapuu ON E OFF
:_ MuH. 10 mc _E
C6poc aBapum
By P OFF | ON | OFF

m BHewHssa owmnbka -- THR (3HaueHne pyHKUMOHanbHoro koga =9)

OTKnioYeHne 3TON KOMaHAbl NPUBOOUT K HEMEANIEHHOMY OTKMIOYEHWI0 BbiIXOda WHBEpTOpa
(OBMraTenb OCTaHaBIMBaeTCsl Ha Bbibere), cpabaTbiBaHWIO aBapun Li7= 1 BKMIOYEHUIO BbIXOAA
aBapun ALM. Komanga THR sBnsieTcs camobrokmpytowencs n cbpoc owmnbkm ocyliecTBnseTcs
Tak e Kak copoc nobor gpyrov aBapumu.

Ncnonb3ynte oTy aBapuiiHytlo oOLWKNBKY, ecnu HeobxoanMo HemeasieHHoe OTKIoYeHue
Coeet npeobpasoBaTens B Criy4ae HEHOPMarbHOW CUTyaunn B paboTe BHeLLHEro obopyaoBaHus.

m [OTOBHOCTb K TONYKOBOMY pexumy -- JOG (3HaveHue yHKLMoHanbHoro koga =10)

OTa KoMaH4a Ucnonb3yeTcs Ar1s TOMYKOBOIo PeXxvMa Uy no3MUMOHUPOBAHUS AeTanw.
BkrntoyeHue 3Toi KoMaHabl NEPEBOAUT UHBEPTOP B PEXKMUM FOTOBHOCTM K TOJTYKOBOMY PEXMMY.
OpOHOBpPEMEHHOE HaxaTue KrnasBuL + @ Ha nynbTe onepaTopa (PyHKUMOHANbHO 3KBMBASIEHTHO
3TOl KOMaHAEe; OAHAKO, KaK MoKa3aHO Huxe, AENCTBYET He Afsi BCeX CrnocoboB 3anycka.

Ecnu nctovHmk koMaHabl 3anycka — naHenb onepatopa (F02=0, 2 unu 3)

KomaHaa JOG Knaeuwm nynbta + N CocrosaHue npeobpasosarens
BKIJ1 - (OTOBHOCTbL K TONTYKOBOMY PEXUMY
HaxxaTtne atmnx knasuw nepekntoyaet MY HopmanbHas paboTa
BbIKI1 MeXay HOpManbHbIM PEXMMOM 1

FOTOBHOCTb K TONTYKOBOMY PEXUMY
FOTOBHOCTBH K TONYKOBOMY PEXUMY

Ecnun nctovHmk koMmaHabl 3anycka — guckpeTHbln Bxog (F02=1)

KomaHaa JOG Knaeuwm nynbta + @ CocrosaHue npeobpasosarens
BKIJ1 [TOTOBHOCTb K TOJTHKOBOMY PEXUMY
BbIKI1 Ortkrioero HopmanbHasi pabota

Ton4ykoBbIN pexmnm

HaxaTtune knaBsuwiun @ unu nogaya komaHg FWD vnn REV BkntoYaeT TOMYKOBbINA PEXUM.
Mpu 3anycke TOMYKOBOrO pexuma C nynbTa, NpeobpasoBaTtenb paboTaeT B TOMYKOBOM pEXUME

TONbKO MNOKa yAepXvBaeTcs Knasuiia @ Mpu oTnyckaHWM KNaBuLLK @ NpoucxoauT 3ameaneHue
N OCTaHOB.

B TonykoBoM pexunme npeobpasoBaTenb paboTaeT Ha YacToTe, 3agaHHon kogom C20 (TonuykoBas
YacToTa) U C BpeMeHeM yCKopeHusi/3ameaneHus, 3agaHHbiMm kogamm H54 n H55.
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BO3MOXHO TONbKO B OCTAHOBIIEHHOM COCTOSIHUM.

e [Ins 3anycka TONMYKOBOrO pexmma C UCMnonb3oBaHMeM komanabl JOG M komaHAbl 3anycka
(Hanp. FWD) komaHga JOG pomkHa ObiTb nogaHa He no3gHee 100 mc nocne nogauyu
KomaHAabl 3anycka. Ecnu 3agepxka coctasut 6onee 100 mc, To npeobpasoBaTens UrHOpupyeT
KOMaHZy 1 3anycTuT ABuratenb B 0ObIMHOM pexvme A0 CreayroLllero nocTynneHns komaHabl
JOG.

o [lepexoq Mexay COCTOSIHMSAMU “TOTOBHOCTb K TOMYKOBOMY pexumy” U “HopmanbHas paborta’
(i Ipumeyanne

m Bb16op 3apaHus yacToTthkl 2/1 -- Hz2/Hz1 (3HadyeHue gyHKLMOHanbLHoro koga =11)

BkntoueHne 1 oTknoYeHMe 3TOW KOMaHObl NPUBOOUT K NEPEKOYEHNI0 MeXay ABYMSA UCTOYHMKaMU
3apaHusa yactotbl: 3agaHume vactotbl 1 (FO1) n 3aganne yactoTtbl 2 (C30).
Ecnn komanga Hz2/Hz1 He Ha3HayeHa, UICTOUHUK 3adaHnsa YacToTbl onpegendetcsa kogom FO1.

HerE g MCTOYHUK 3a4aHus YacToThbI
Hz2/Hz1
BbIKJ1 FO1 (3agaHwne YacToTbl 1)
BKI1 C30 (3agaHue 4actoThbl 2)

(B8] MoapobHee o gpyrmx UCTovHMKax 3agaHus cM. bnok-gnarpammel B “PykoBoacTse no
nporpammupoBaHnio FRENIC-MEGA”.

m Bbi6op 2-ro, 3-ro n 4-ro gBuraTtens -- M2, M3 n M4
(BHaueHust hyHKUMOHanNbHbIX kogoB =12, 36 u 37)

KombuHaumnen komaHg umdpoBbix BxogoB M2, M3 n M4 moxXHO nepekniodatbcs Ha nobon us
asuratenb ¢ 1-n no 4-n. Korga nepekntoyaetca gpuratenb, rpynnbl yHKUMOHAMbHbBIX KOAOB,
oTBevalLLMe 3a BbIOpaHHbIN ABUraTenb, TakKe NepeknvanTca Mexay cCobow.

KomaHpa Bxoga BbIGpaHHbI ABUraTernb BbixogHon curHan
M2 M3 M4 (Tpynna gyHKLUMOHamNbHbIX KOAOB) SWM1 | SWM2 | SWM3 | SWM4
BbIKN | BbIKJT | BbIKN | 1-n geuratens (Kogbl no ymonyaHuo) BKI BbIKN | BbIKI | BbIKJ1
BKI1 — — 2-n gurartens (A kogbl) BbIKJ1 BKIJ1 BbIKJT | BbIKI
BbIKIT | BKIJl - 3-n asuratens (b koabl) BbIKJT | BbIKI BKJ1 BbIKJ1
BbIKIT | BbIKI BKJ1 4-n gBuratens (r koAbl) BbIKJT | BbIKI1 | BbIKI BKJ1

MepekniovyeHne  gBuratenen  nNPMBOAMT K aBTOMATMYECKOMY  MNEPEKMOYEHUIO  rpynn
dyHKUMOHanbHbIX KodoB. [lpeobpasoBaTenb 4acToTbl YnpaBnsieT KaxablM ABUrateniem c
ncnonb3oBaHMEM ero yHKUMOHanbHbIX KodoB. [logpobHee o mepax NPeaoCTOPOXHOCTU Mpu
nepeknioYeHun aeuratenen n nx PyHKUMOoHanbHbLIX KOAOB CM. B onvcaHum koga A42.

m BKkntountb TOpMOXKEeHMe NOCTOAHHbLIM TOKOM -- DCBRK
(8HauyeHue cyHKUMOHanbHoro koga =13)

OTa KOMaHOa BKIHOYaeT TOPMOXEHME MOCTOsIHHBIM TokoM. ([ogpobHee cm. onucaHue yHKLMIA
F20-F22 npo TopmoxkeHne NOCTOAHHbLIM TOKOM).

m BbiGop ypoBHSA orpaHnyeHuna momenTa 2/1 -- TL2/TL1
(8HaueHne dyHKUMOHanbHOro koga =14)

OTa KkoMaHOa nepekniovaeT ypoBEHb OrpaHUYEHUs MOMEHTa MeXady orpaHuM4MTeneM MomeHTa 1
(F40 n F41) n orpaHmuntenem momeHTta 2 (E16 1 E17), kak nokasaHoO HUXeE.
Ecnu komaHaa He Ha3HayeHa, ypoBeHb orpaHuyeHnss MOMeHTa onpegensietca kogamu F40 n F41.

NN YpOBEHb OrpaHNYeHNs MOMEHTa
TL2/TL1 P P
BbIKI YpoBeHb orpaHuyutene Mmomenta 1-1 n 1-2 (F40 n F41)
BKI YpoBeEHbL orpaHndnTenen momeHTa 2-1 n 2-2 (E16 n E17)
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m [epekntoyeHune Ha cetb 50 'y nnwm 60 Ny -- SW50 n SW60
(BHaveHunsa dyHKUMOHaNbHbIX kogoB =15 1 16)

Mpn Mcnonb3oBaHUM BHELIHEW CXEMbl, Nepeknoyalowen paboTalwuin gsuratenb C CETU Ha
nutaHMe OT uWHBepTopa, BBOA komaHabl SW50 wnn SW60 B HyXHbIA MOMEHT NO3BONSAET
npeobpasoBartento NoaxesaTuTb ABUraTenb C 4acToTbl MPOMbILWSIEHHON CeTU He3aBMCUMO OT
TeKyLlero 3agjaHus 4yactoTbl npeobpasoBatens. [lpu aTOoM fABuratenb, paboTaBwui OT ceTw,
npogomkaeT paboTy oT npeobpasoBaTtens. OTa KOMaHAa NOMOraeT MSIrko NepeknoynTb UCTOYHUK
NUTaHWA gBuUraTens ¢ NPOMbILLNIEHHON CETU Ha BbIXO4 UHBEPTOpA.

! Mogpo6Hee cm. “PykosoacTse no nporpammuposatiio FRENIC-MEGA”.

m Beepx (YBenuueHue yactoTbl) 1 BHu3 (YmeHbLlieHne yactoThl) -- UP 1 DOWN
(8HayeHue dyHKUMOHaNbHBLIX kKogoB =17 1 18)

e HacTpolika 4acTtoTbl

Ecnun ansa sagaHuns yactoTbl BbiopaHbl koMaHabl UP/IDOWN, TO npu BKITOYEHHOW KOMaHAe 3anycka
BkMoyeHne komaHg UP n DOWN npvBoguT, COOTBETCTBEHHO, K YBEMUYEHUIO UMW YMEHbBLUEHUIO
BbIXO4HOM YacToThl B Npegenax ot 0 4 40 MakcMmarbHOW YacToThl, Kak MOKa3aHo HUXeE.

UP DOWN
—17 18 DyHKUNS
BbIKI1 BbIKJ1 YaepxaHue TekyLlen BbIXO4HOW YacToThl
BKI1 BbIKI1 YBenuyeHve BbIXOOHOW YacTOTbl C TEKYLLMM BPEMEHEM YCKOPEHNs
BbIKI1 BKI1 YMeHbLUeHMe BbIXOAHOM YacTOThl C TEKYLLUMM BpEMEHEM 3aMeffieHns
BKI1 BKI1 YaepxXaHve TekyLen BbIXOAHOW YacToThl

YnpaeneHne UP/DOWN poctynHo B AByx pexumax. B nepsom pexume (H61=0) HavanbHoe
3HayeHue 3agaHHon vacToTbl pasHo “0.00”. Bo BTopom pexume (H61=1) HayanbHbIM 3Ha4YeHNEM
3a[jaHHOM 4acTOTbl SBMSIETCA MNocrnegHee COoXpaHeHHoe 3HayeHue 4actotbl npu UP/DOWN
ynpaBneHuu.

Ecnun H61=0, 3agaHHast yactota ¢ MoMeHTa npeapigywero UP/DOWN ynpaeneHus cbpacbiBaeTcs
B “0”, moaTtoMy npu nocrnegylowem 3anycke (BkMwyasa nogadvy nutaHusa Ha [N4Y) ucnonbayiite
komaHgy UP ansa yckopeHust 4o Heo6Xx0aMMom CKOpOCTH.

Ecnn H61=0, nHBepTOp COXpaHseT TeKyLUyt BbIXOAHYI 4YacToTy, perynupyemyto npu UP/DOWN
yrnpasneHun, n ocTaBnNsAeT ee Npu nocrnegytoweM 3anycke (Bknoyasa nogady nutaHus Ha M4).

BbIXO[Hasl YacToTa eLle He AOCTUIIa YacToTbl, COXPaHEHHONM B NamsaTh, TO NpeobpasoBaTenb
COXpaHsIeT B NamMsATb TeKyllee 3Ha4eHne YyacToTbl U HauHaeT UP/DOWN ynpaBneHue ¢ aTomn
4yacToTbl. T.e. HaXXaTme OAHON N3 3TUX KNaBULL NPUBOANT K Nepesannucu 4acTtoThbl.

e B ocrtaHoeneHHom cocTtosiHum MY komanael UP n DOWN He npuBOAAT K W3MEHEHMUIO
3alaHHOWN YacToTbl. M3MeHeHne AOCTYNHO TOMbKO Npy NOA4aHHOW KOMaHAe 3anycka.

e Ecnu Bo BpeMs nepesanycka koMaHabl UP 1 DOWN nocTynatloT B MOMEHT BpeMeHU, Koraa
(i Ipimeyanie

YactoTa
'
: YactoTta COoxXpaHeHHasa B namMmAT
o
.
,

2
' BhixogHas Yactora

'

1

. '

% '

. )

T e

KomaHpa ———————— —

3anycka ON OFF | : : ON
'
up P
KOmMaHaa | I ON
Bxoaa !
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HavanbHag vactota ana UP/DOWN ynpaBneHWs npv NepeknioyYeHUn WUCTOYHMKOB 3a[aHus
4YacToThl

Ecnu wucTtouyHuk 3apaHus 4dacToTbl nepeknodaetca Ha UP/DOWN ynpaBneHue w3 [Jpyroro
MCTOMYHMKA, TO 3Ha4YeHUs HavanbHon YactoTbl ang UP/DOWN ynpaBneHunsi NpuBeL4EHbI HUXE:

n HavanbHas yactota ans UP/IDOWN
CTOYHVK 3agaHus K
4ACTOTL OMaHaa nepeknoyeHnst ynpaBneHus
H61=0 | H61=1
OTNWYHbLIN OT Bbi6op 3agaHusa yactoTbl 2/1 3agaHHas YactoTa, AencTByowas ao
UP/DOWN (F01, C30) (Hz2/Hz1) nepekntyeHns
) OtmeHa MNUA-perynupoBaHns Yactota npwu NMUA-perynuposaHum
MA-perynuposatme (Hz/PID) (Bbixog MUI-perynstopa)
MHorockopocTHoM MHorockopocTHoW pexum (SS71, SS2, 3anaHHas 3agaHHas
pexnm SS4, n SS8) A yactoTa npu
yacToTa, NpeapiayLIEM
MVHVS CBSIaM MepeknoyeHre Ha ynpasreHve no Jencreyrowas oo UFI)’/DOWN
RS-485 unu nonesoi wuHe (LE) nepekxsnioyeHus ynpaBneHuM
[na paspeweHusa komang UP n DOWN HeobxoanmMo yCTaHOBUTL 3Ha4YeHune “7” B hyHKLUN
(puigsande FO1 mnm C30.

o 3aganue MNMNO-perynatopa
BkntoueHne komaHg UP n DOWN npuBoauT, COOTBETCTBEHHO, K YBEMUYEHUIO UMM YMEHbLUEHWUIO
3apanus NUO-perynatopa B guanasoHe ot 0 go 100%. (Cm. onucaHue dyHkuun J02).

m PaspewnTtb nameHeHune gaHHbix -- WE-KP (3HayeHne yHKUMOHansHoro koga =19)

MpK BbIKMIOYEHUN 3TOW KOMaHbl OTKMOYAETCH BO3MOXHOCTb M3MEHEeHUs1 (OYHKLMOHAMbHBIX KOO40B
C nynbTa onepaTopa.

TonbKo ecnv aTa KoMaHAa BKMoYeHa, MeeTCsl BO3MOXHOCTb M3MEHeHMUs1 (hyHKLMOHAarbHbIX KOO0B
B 3aBMCMMOCTU OT 3HaYeHUs pyHKLMOoHanbLHoro koga FO0, kak nokasaHo HUXe.

KwEa- %:": FOO DyHKUNSA
BbIKJ1 - 3anpeLleHo pefakTMpoBaHue BceX PyHKLUMOHanNbHbIX kogos kpome FOO
BKJT 0,2 PaspelueHo pegaktnpoBaHue Bcex YHKLMOHambHbIX KOOO0B
1,3 3anpeLeHo pegakTupoBaHne Bcex pyHKUMOHanNbHbIX kogoB kpome FOO

Ecnu komaHpa WE-KP He Ha3HayeHa HY Ha OAVH BXOA, npeobpasoBaTenb NHTEPNpeTMpyeT 3TO Kak
NOCTOAAHHOE BKMOYEHHOE cocTosiHne komaHabl WE-KP.

ﬂpHMBHHHHE e Ecnun komaHaa WE-KP Gbina HasHadeHa Ha BXxof OWWOGOYHO, u3-3a Yero 3abrokupoBanacb

< BO3MOXHOCTb pefaKTMpOBaHWSA MapameTpoB, TO ANs pa3broKMPOBKM HYXXHO Ha BXOA C 3TOW
KOMaHAOM BPEMEHHO NoAaTh CUrHam 1 NepeHasHaunTb BXOA Ha APYryto yHKLUMIO.

o KomaHga WE-KP moxeT 6nokupoBaTh TOMbKO peaakTupoBaHue pyHKLMOHAMNbHbIX KOAOB U He

npegHasHaveHa Ans OroOKUMPOBKU M3MEHeHWs 3afaHus YacToTbl unu 3aganus MU ¢ nyneTa

I p
knasnwamn O,

m OTmeHa NMNO-perynupoBaHus -- Hz/PID (3HauyeHve pyHKumMoHaneHoro koga =20)

Mpwn BkAOYEHUM 3TOM KOMaHAb! oTkntovaeTca MNMNL-perynuposaHme.

Ecnu MNMNO-perynupoBaHne OTKMOYaeTCsa 3TON KoMaHOoNn, npeobpasoBaTtenb YacToTbl MPOAOIKaeT
paboTy AoBuratens Ha 3aaHHON YacToTe, ONpeaensieMoll MHOrOCKOPOCTHLIM PEXUMOM, 3a4aHueM
C nynbTa, aHanoroBbiM BXOAOM U T.A4.

KomaHpa
Hz/PID OTUTE)
BbIKI1 BkntoyeHo MNMNI-perynuposaHue
BKI OtkntoveHo MNA-perynuposanHue / BknoyYeHO perynmpoBaHue 4acToThl

ﬂpwmeanne Mpun otmeHe MNO-perynupoBanus komangow Hz/PID Buixoa M[O-perynsatopa nponopuuoHaneH
TeKyLeMY 3a0aHWNI0 4YacTOTbl B PYYHOM peXMME, MO3TOMY Npu OTKMOYeHMn komanabl Hz/PID

Boixog [MW[O-perynatopa npogorkaeT paboTaTtb C Tekywen 4actoTel. 10 obecneymBaet
NrnaBHOE MEPEKIIOYEHNE C PYYHOTO Ha aBTOMAaTUYECKUA PEXUM YNpaBlieHUs 4acToTon. JTa
hYHKLMS MOXET UCMONb30BaTbCs ANs PyYHO KoppekTMpoBku Bbixoga MAL-perynstopa.
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m HopmanbHoe/MlHBepcHoe ynpaBneHue -- IVS (3HaveHne yHKUMOHanbHoro koga =21)

C nomMoLbio 3TOW KOMaHAbl MNPOUCXOAUT MNepekKnioYeHne YnpaBneHus Mexay HOpMaribHbIM
(NponopumoHarnbHBIM CUrHany aHanoroBoro BXO4a) M MHBEPCHbIM — MPW aHanoroBoM 3afaHuu
yactoTel unu npu MNAO-perynupoBaHmn. [na Bblbopa WMHBEPCHOro ynpasBneHwus, komavga IVS
JOIKHa ObITb BKIOYEHa.

BbIXOﬂHEﬂ 4yacToTa

WHBepcHoe

100% o / """""""

HopmansHoe

0%
0B 10B AHanoroBbli BX0o4 HanNpsKeHWs
4 mA 20 MA  AHanoroebil BXOZ TOKa

OBET KOHAULMOHEPOB BO3AyXa, KOTOPLIM HEOGXOAMMO NMepPEKIIoYEHNE MEXOY PEXMMAMU OXMaXOEeHUS
W HarpeBa. [na CHWKEHWS TemnepaTypbl B PeEXWME OXNaXOEHWUsI CKOPOCTb BpalleHus
BEeHTUNATOpa (BbIXOAHYI YacToTy MY) HeoGXxoaumo yBenuumBaTh AN CHUKEHUS TeMNepaTypbl,
a B peXMme HarpeBa — CHUXaTb. ATO NepekrioyeHe peanuayeTcs ¢ MOMOLLbIo koMaHabl IVS.

CHGPGKHIOHGHMG Mexay HopMmalnbHbIM U MHBEPCHbIM ynpaBlieHnemM ucnonb3yetca And

e Ecnn npeobpasoBatenb Ans perynupoBaHWs 4acTOTbl WCMONb3yeT aHarnoroBble CurHanbl
(Knemmbi [12], [C1]n [V2])

MepeknioveHne ynpaBneHNs HopManbHOe/MHBEPCHOE MOXeT MWCNoMb30BaTbCA TOMbKO AnS

aHanoroBoro 3agaHus JactoTbl (knemmsl [12], [C1] u [V2]) ocHoBHOro 3agaHus 4actotsbl 1 (FO1) n

He aencTByeT ans 3agaHus YacTtotbl 2 (C30) nnu UP/DOWN ynpasneHus.

Kak nokasaHo Hmxe, koMOMHaUus yHKLMOHanbHOro koda “Tun 3agaHus (3agaHuve yactoTel 1)

(C53) n komangbl IVS onpeaensot pesynbTUPYOLWMIA TUN 3a4aHust.

3HayeHue C53 IVS PesynbTupytoLwimn tun sagaHus
. BbIKJ1 HopmanbHbIn
0: HopmanbHoe 3agaHue BKT] e
1: iHBepcHoe 3afaHue BbIKTT VIHBEPCHIiA
' BKI1 HopmanbHbIn

m KOHTpONnb COCTOSAAHMA BbIXOAHOro KOHTaKTOpa -- IL (3Ha4yeHue pyHKLMOHaNbHOro koga =22)

MpM MCNONb30BaHUN CXEMbl C BKIOYEHMEM KOHTaKTOpa MeXay BbIXOAOM npeobpasoBaTtens u
apuratenem, nNpu nposarie NUTaHNA UHBEPTOP MOXET HE KOPPEKTHO pacno3HaTb NpoBasi NUTaHus
n3-3a OTKIMIOYEHUS KOHTaKTOpa B CBA3M C NponajaHueM HanpsbkeHUst Ha ero KaTyluke. Mcnonb3yite
KomaHay IL Ana KOHTPOMS COCTOSIHMA BbIXOOHOMO KOHTaKTOp M KoppekTHow paboTbl. (MoapobHee
cM. onncaHue koga F14).

KomaHpa IL MHTepnpeTtauus
BbIKJ1 HeT nposana nutaHus
BKI1 Ectb npoBan nutaHus (BknoyeH nepesanyck nocne nposana nutaHms)

m MepekntoyeHne Ha ynpaBneHue no RS-485 unu nonesown wuHe -- LE
(8HaueHue yHKLMOHaNbLHOro koaa =24)

Mpu BKMOYEHUM KOMaHAblI MepefaeTca NpUOPUTET 3aJaHWM0 4acToTbl UMM KOMaHAe 3anycka,
nonyYeHHbIM No nNnHum cesasmn RS-485 (H30) nnm no nonesoi wuHe (y98).

OTtcyTcTBME HasHayeHust komaHabl LE pyHKUMOHANBbHO 3KBUBANEHTHO BKMHOYEHHOMY COCTOSIHUIO
komaHgbl LE (Cm. onucanme kogoB H30 (PyHKunsA nnHmMm cBsasn) n y98 (PyHKUUS LWKHBI).)
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m YHMBepcanbHbIN AUCKPeTHbIN BxopA -- U-DI (3HayeHne dyHKUMOHanbHoro koga =25)
Mcnonb3oBaHue komaHabl U-DI no3sonsieT npeobpasoBaternto nepeaaBaTb COCTOSIHUE AUCKPETHOMO
BXo4a no nvHumn ceasn RS-485 unu noneson wuHe. CurHansl, nogaBaemMble Ha BXOA C (pyHKLMen
U-DI TonbKO KOHTPONMMPYKOTCS MO CETU U HE BNUSOT Ha paboTy npeobpasoBarernsi.

Il 06 ucnonbaosaHum YHMBEpPCanbHbIX OUCKPETHbLIX BXOAOB 4Yepe3 RS-485 vnu nonesyto LUMHY
CM. COOTBETCTBYHIOLLME UHCTPYKLIMM NOMb30BaTENS.

m BknrounTtb noaxeat gBuratens npu 3anycke -- STM (3HaveHne dyHKUMOHANbBHOro Koaa =26)
OTa KomaHga onpegensiet, OyaeT unm HeT NPou3BOAUTLCHA MOAXBAT Bpallatollerocs Asurarens B
Hadane 3anycka. (Cm. onucaHue koga H09).

m MpuHyauTenbHbIN ocTaHOB -- STOP (3HayeHne dyHKUMoHanbHoro koga =30)

BbikntoyeHne aTon KOMaHAbl Bbi3biBaeT 3ameafieHve AsuraTens 4O OCTaHOBA B COOTBETCTBUM CO
3HaveHvem koaa HS6 (Bpemsi samenneHus Ons npuHygutensHoro ocraHosa). Mocne octaHosa
ABWraTens BKMOYAETCA MHAMKALMS aBapumn & L.

m MpeaBapuTenbHoe HamarHnumBaHue -- EXITE (3HavyeHune yHKUMoOHanbHoro koga =32)

Mpn BknoyeHUn komanabl EXITE akTuBupyeTcs pexuMm npeaBapuTenbHOro HamarHudmBaHus
aBuratensi. [axe ecnu koMaHZa npeaBapuTENbHONO HaMarHUMYMBaHWs He HasHaveHa, TO Mpu
ycTtaHoBke 3HadeHuss H85 (MpegBaputenbHoe HamarHuuuBaHwe: Bpems) 3HauyeHust OTNMYHOro ot
“0.00” npegBapuTenbHOE HaMarHM4MBaHWe aBTOMATMYECKWU BKNKOYaeTca B Hadvane 3anycka. (Cwm.
onuncaHue kogos H84 n H85).

m Copoc nHTerpanbHomn n guddepeHuymnansHon cocraBnawwmx NMUA-perynaropa-- PID-RST
(BHauveHune yHkuMoHanbHoro koga =33)

Mpn BKIOYEHUMM 3STOM KOMaHAbl cbpackiBaeTcsa WHTerpanbHaas w  aunddepeHumnanbHas

cocraenswwme NUO-perynatopa. (MogpobHee cM. B onmucaHmmn J Kogos)

m YaepxxaHue uHterpansHon coctasnsitowen NMUO-perynatopa -- PID-HLD

(BHauveHue byHKUMOHanNbHoOro koga =34)
Mpu BKNIOYEHUM 3TON KOMaHAbl yOepXuBaeTcs MHTerpanbHasa coctaBnswowasa MNMAO-perynaropa.
(MoppobHee cm. B onucaHum J KOAoB)

m Bbi6op ynpaBneHus ¢ nynbTa -- LOC (3HadeHne dyHKUMOHanbHoro koga =35)

Mpu BKNOYEHMMN 3TOW KOMaHAbl MICTOYHUK KOMaHAbl 3amnycka 1 3ailaHnsi 4acToThbl NepeknoyaeTcs Ha
yrnpaeneHune ¢ nynbTa oneparopa (MecTHbIn pexnm). (Cm. Maey 4, Pasgen 4.2.2. “INCTaHUNOHHbIN
N MECTHbIV pexum”).

m 3awuTa ABuraTens ot KoHaeHcara -- DWP (3HayeHne dyHKUunoHanbHoro koga =39)

Mpy BKMAOYEHMM 3TOW KOMaHAbl B OBUratesnib Mepuoguyveckm nodaeTcs MOCTOSIHHBLIA TOK Ans
noJorpeea ABUratens u 3awmTbl oT obpasoBaHus koHaeHcaTa. (lMogpobHee cMm. onucaHue kKopa
J21).

m Bknountb nocnegoBaTenbHOCTb NepekntoyeHusa Ha cetb 50 'y nnum 60 My -- ISW50 un
ISW60 (3HaueHnsa dyHKUunoHanbHbIX kogos =40 n 41)

Ecnu HasHayeHa komanaa ISW50 wnu ISW60, To uHBepTOop ynpaBnseT KOHTakTopamu, KoTopble
nepekniYalT ABuratesl Mexay CeTblo M BbIXOAOM WHBEpPTOpa B COOTBETCTBUM C Tpebyemon
nocneaoBaTenbHOCTLIO MepekntoveHnn. MogpobHee cm. B “PykoBoAcTBe MO NPOrpaMMUpPOBaHMUI0
FRENIC-MEGA".

m KomaHaa cepBo-6nokupoBka -- LOCK (3HaveHne dyHKUMOHaneHoro koga =39)

Mpw BKMOYEHUM 3TOM KOMaHAbl nNpeobpasoBaTenb rotoB K paboTe B pexume cepBO-OroOKMpOBKa.
Ecnn daktnyeckan ckopocTb ctaHoBuTcst 0, Hampumep Mpu OTKIOYEHWM KOMaHAbl 3anycka, To
npeobpasoBartenb BKOYaeT pexum cepBo-6nokupoBka. [logpobHee cm. B “PykoBoactBe no
nporpammunpoBannto FRENIC-MEGA”.

AOCTOPOXHO

[ake ecrnn KOMaHAa 3arnycka OTKMoYeHa, npu paboTe B pexvme cepBO-OMOKMPOBKa Ha BbIXO4E
MHBepTOpa OyaeT NpucyTCTBOBAaTL HanpsikeHne Ha knemmax U, V, n W.
B0O3MOXHO nopaXeHue 3NeKTPUYECKUM TOKOM.
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m UmnynbcHbIN Bxoa 3apaHna -- PIN (Tonbko Ans knemmbl [X7])
(8HaueHwue dyHKUMOHaNbHOro koga =48)
3Hak umnynbcoB (HanpaBneHue BpaleHus) -- SIGN (ansa Bcex knemm, kpome [X7])
(8HaueHne dyHKUMOHaNbLHOro koga =49)

Mpn HasHavyeHun komanabl PIN guckpeTtHomy Bxogy [X7] Bknto4aeTcs BO3MOXHOCTb MMMYSbCHOrO
3agaHuna yactotbl. lMpu HaszHadeHun komaHabl SIGN ogHOMY M3 OUCKPETHBLIX BXOOOB Kpome [X7]
BKITHOYAET BXO[ 3HAKa UMMYMbCOB AN 3a4aHusi NONSAPHOCTU 3aflaHNsi YacToThl.

(Cm. onucanwne FO1).

Ons vmnynbcHoro Bxoda yHKunoHanbHble koAbl d62 (KoaddumumeHT nepecyeta nmnynscos 1) n
d63 (KoadhdpmumeHT nepecyeta MMNynNbCOB 2) yCTaHaBMBAKOT COOTHOLUEHWE MeXOy 4acToTOMn
UMMyNbCOB M 3a4aHNeM 4acToTbl.

Sa,ﬂ,aHHe YacToTbl
(M)
A

KoathdmumeHT nepecyeta
mMnynscoe 2 (d63)

Yacrora umnynecos
» Np (TbIC. MMN/c)
KoadydpmuneHT nepecyera
mmnynbcoe 1 (d62)

CooTHoLwleHne mMexay yacToTomn nMnynbcoB 1 3agaHneM 4acToTbl

Kak noka3aHoO Ha puCyHKe BblILE, HYXKHO BBECTU 3Ha4YeHWe 4YacTOTbl UMMYNbCOB B (PYHKLUMOHAMbHbIV
koa d62 (KoadhdpmumeHT nepecyeTta umnynbcoB 1) u 3agaHne 4acToTbl, COOTBETCTBYHOLLEE HYacTOTe
umnynbcoB d62, B d63 (KoaddumuneHT nepecyeta nmnynbcoB 2). COOTHOLLIEHUE MeXAy 4acToTon
UMNynbCcoB (TbIC. UMM/c) noctynawowmx Ha Bxod PIN v 3aganHon yactoton f* (') (vnu 3apaHus
CKOPOCTK) onpeaensieTcs (GopmMyIrion HUXe:

KoadchduumneHT nepecyeTta nmnynscos 2 (d63)

f*(Mu) = Np(TbIC. MMN/C) %
KoachdpuuueHT nepecdeta umnynscor 1 (d62)

roe, f*(Mu): 3apaHue 4acToThl
Np [Tbic.umn/c]: YacTtoTa umnynbcoB Ha Bxoge PIN

Bxon SIGN onpegenset nonspHocTb umnynbcHoro Bxoda PIN. KombuHaums Bxoga SIGN v komaHg
FWD/REV onpepensieT HanpasreHve BpalleHus Apuratens. Tabnuua Huxe nokasbiBaeT 37O
OTHOLLEHWUE.

]
MonoxutensHas | OTpuuarensHas
i =
NONAPHOCTL NoNApHOCTE

SIGN BKN BbIKN

o [T

I

rlOJ'IﬂpHOCTb MMNyJNbCHOIo Bxoaa v HanpasJieHne BpalleHne apuratena

MonspHoOCTb MMMNYMBCHOTO HanpasneHve BpalleHns
KomaHaa 3anycka
BXoAa ABurarterns
MonoxuTensHas FWD (KomaHga BpalleHue Bnepen) Bnepeg
REV (Komanga BpalleHve Ha3aga) Hasapg
FWD (KomaHga BpalleHue Bnepen) Haszapg
Otpuuatensas REV (KomaHga BpalleHue Ha3ag) Bnepeg
Mpy ycTaHOBKE oOMNUMOHANbLHOW MNnaTbl 3HKOAEpPA WMMYMbCHLIA BXO4 aBTOMaTUYecku
[lpiMeseie nepexmiouaetcst Ha Bxog nnaThl v oTkntodaetcs Bxog [X7] (PIN).
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m Pacuyet Hapabotku 1-ro, 2-ro, 3-ro u 4-ro gBuratensa npu pabore ot cetn -- CRUN-M1,
CRUN-M2, CRUN-M3 n CRUN-M4 (3Ha4yeHns1 yHKUMOHarnbHbIX kogoB =72, 73, 74 n 75)

Kaxpgas wu3 9TMx KoMaHg no3BonsieT  npeobpasoBaTento  paccynTbiBaTb  HapaboTky
COOTBETCTBYIOWLEro ABuraTenss npu ero paboTe OT ceTM TaKk e, Kak u npu paborte oOT
npeobpasosaTens.

Ecnu nobas 13 aTux komMaHA BKIYeHa, npeobpasoBaTternb CUMTaeT, YTO COOTBETCTBYHOLLMMA
asuratens paboTaeT OT CeTU 1 yBENUYMBAET CYETYMK HApaboTKM aTOro asuratens.

m BknioyeHune BbipaBHMBaHUA Harpy3km -- DROOP (3HadeHune dyHKUMOHanNbLHOro koga =76)
OTa KOMaHa BKITHYaET UKW BIKIMOYAET PEXUM BblpAaBHUBAHUS HArPy3Ku.

KomaHga BblpaBHMBaHve Movveuanve
DROOP Harpysku P
Ecnun H28 yctaHoBneH He B “0”, TO pexumM BblpaBHMBaHUS
BKI1 BkntoueHo
Harpysku BKNOYeH gaxe ecnu komaHga DROOP He Ha3HadveHa.
BbIKI/ BblIknto4eHo

(MopgpobHee cm. B “PykoBoacTee no nporpammupoBannto FRENIC-MEGA”.).

m OTmeHa own6kn aHkoaepa -- PG-CCL (3HaveHune dyHKUMOHanNbHOro koga =77)

Ecnn ata komaHga BKMYeHa, owubka oOpbiBa 3sHKoAepa WrHopupyetcs. Mcnonb3ymte aTy
KOMaHAy Mpu NepeksioyeHny aBuratene u ux 9HKOAEepOoB ANs MpefdoTBpalleHus cpabaTbiBaHMsA
owmnbkm obpbiBa NpoBoAa 3HKoAEpPA.

m BpaweHune Bnepep -- FWD (3HayeHue yHKLMOHanNbHOro koga =98)
Mpu BKMOYEHUU 3TOM KOMaHAbl ABUraTenb 3anyckaeTcsl B MPSMOM HarnpaBrieHWM; OTKIYeHWe
KOMaHZbl NPMBOAUT K 3aMeAIEHMIO U OCTAHOBY ABUraTernsi.

Mpuwevaite OTa koMaHJa MoXeT BbITb HasHayeHa Tonbko yHKUmam E98 nnm EQ9.

m BpauweHue Hasag -- REV (3HauyeHune yHKunoHanbHoro koga =99)
Mpu BKMOYEHUM 3TOW KOMaHAbl ABWUraTenb 3anyckaeTcd B 0OpaTHOM HarnpaBrieHWU; OTKMYeHWe
KOMaHbl NPMBOAUT K 3aMeA IEHNIO U OCTAHOBY ABUraTensi.

Ipimesanine OTa KomMaHaa MOXeT 6bITb HazHa4YeHa ToNbko yHKumam E98 nnm E99.

E20 no E23 PyHKLUMA aucKpeTHoro Bbixoaa [Y1] no [Y4]
E24, E27 ®PyHKunA penenHoro Bbixoaa [Y5A/C] n [30A/B/C]

OyHKUnoHanbHble koabl E20 — E23, E24 n E27 no3BonslT HasHaunTb pasfnyHble BbIXOOHbIE
curHanbl Ha nporpammupyemble amckpeTHble Boixogbl [Y1], [Y2], [Y3], [Y4], [Y5A/C] n [30A/B/C].
OTn (hyHKUMOHANbHbIE KOAbI TaKkKe MOryT Mepeknioyatb JNOrMKy BbIXOAOB MeXZy HOpMarnbHOW U
MHBEpCHOM Ansa Bbibopa coctosiHuA Bbixoda BKIT nnm BbIKIT npu aktTuBHOM BbIXoAHOM curHane. B
3aBOJCKOM HACTPOWKe ucnornb3yeTcs HopmarnbHas norvka “AktuseH=BKIT".

Knemmbl [Y1], [Y2], [Y3], [Y4] — 37O TpaH3MCTOpPHbIE BbixoAbl, a knemmbl [Y5A/C] n [30A/B/C] —
peneriHble Bbixoabl. B HOpmanbHoW noruke npu cpabaTbiBaHMU aBapuy perie BKITHYAEeTCs, Takum
obpasom, 3amblkatoTcs koHTakTbl [30A] n [30C], a [30B] 1 [30C] pa3mbikatoTcsi. B MHBEpPCHOM Noruke
pene BKMOYEHO NOCTOAHHO, a Npu aBapun oTkntodaeTcs u koHTakTbl [30A] n [30C] pasmbikatoTcs, a
[30B] n [30C] 3ambikaioTcs. Takas norvka Ons pene aBapuyM MOXeT ObiTb MCMonb3oBaHa Anis
NOBbILIEHNS HAAEXHOCTN CUCTEMbI KOHTPONS.

Mowvesare © Mpwn MCnonNb30BaHUM MHBEPCHOWM NOTUKN BCE BbIXOAHBIE CUrHambl SIBMSIOTCA aKTUBHBIMK  MOKa
P MHBepTOp 6e3 HanpskeHus (Hanp. curHan asapuu). Ons npenoTtBpalleHus c6oeB cucTemsbl

GnokupyiiTe akTMBHOE COCTOSIHME 9TWUX CUrHaroB, WCMOMb3ys BHELUHUA WUCTOYHWK NUTaHWSA.
Kpome aToOro npaBurbHOE COCTOSIHWE 3TUX CUrHANOB He rapaHTupyeTcsa B TedeHune 1.5 cekyHp
nocne noAayn HanpshKeHWs Ha MHBEPTOP, MO3TOMY CUCTEMa [OMKHA UTHOPUPOBATL CUrHarnbI B
TeyeHne 3TOro BpeEMeEHM.

o PeneiiHble Bbixogbl [Y5A/C] u [30A/B/C] wuCNonb3ylT MeXxaHWYeCKUe KOHTaKTbl, He
JonycKaLme YacTblX NepekniodeHnin. Ecnun oxunaalotcsa YacTble nepeknioyeHns (Hanpumep,
nNpy  WUCMOMb3OBaHWM CUrHana YnpaBfeHWs MeXaHU4YeckMM TOPMO30M) WCNonb3ynTe
TpaHauctopHele Bbixoabl [Y1], [Y2], [Y3] un [Y4]. Cpok cnyx6bl pene coctaBnser npumepHo
200.000 nepekntoyeHuii ¢ MHTepBanom 1 cekyHaa.
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B Tabnuue Hwxe npuBeneHbl PyHKUMU, KOTOpble MOTyT OblTb Ha3HayeHbl Ha Bbixodbl [Y1], [Y2],
[Y3], [Y4], [Y5A/C] n [30A/B/C].
Ons ynpolieHnst 0603Ha4YeHMs CUrHaNoB NpUBEAEHbI A1 HopMarnbHou norvku “AktueH=BKI1".

3HayeHne yHKUUM

O603Ha-
AKTUBEH= AKTUBEH= HasHavaemas komaHaa yeHMe
BKnN BbIKI
0 1000 Pa6ota N4 RUN
1 1001 PaboTa Ha 3agaHHO YacToTe (CKopoCcTH) FAR
2 1002 MpeBbileHMe YacTOTbl (CKOPOCTK) FDT
3 1003 Huskoe HanpsxeHne (BO BpeMs ocTaHOBa) LU
4 1004 MonspHOCTbL MOMEHTa B/D
5 1005 OrpaHunyeHne MoLLHOCTH IOL
6 1006 ABTO3anyck nocne nposana nuTaHus IPF
7 1007 MpegynpexaeHue o neperpyske asuratens oL
8 1008 YnpaeneHue c nynsta N4 KP
10 1010 MY rotos k paboTte RDY
MepeknoyeHne NUTaHUst ABUraTensi Mexay NpOMbILLNEHHOW
1 — ceTbto 1 Bbixogom MY (ansa koHTakTopa B LEenu NUTaHUst oT Swas
ceTn)
12 _ MepeknioyeHne NUTaHUs oBUraTensi Mexay npOMbILLNEHHOW SW52-2

ceTbto 1 Bbixogom MY (ans KoHTakTopa B BbIXOAHOM LiEenu)

13 MepeknioyeHne NUTaHWS ABUraTens Mexay NpOMbILLIEHHOM SW52-1
ceTbio U BbixodoM MY (gns koHTaKTopa BO BXOAHOM Lienu)

15 1015 PyHkuusa AX (ons koHTakTopa Ha Bxoge [M4) AX
22* 1022 OrpaHnyeHne MOLLHOCTU (C 3aAEPXKKON) I0L2
25 1025 PaboTa BEHTUNATOPOB OXNaxaeHus FAN
26 1026 ABTO-nepesanyck TRY
27 1027 YHuBepcarnbHbIi ANCKPETHbIN BbIXOA U-DO
28 1028 MpenynpexaeHue o neperpese pagvaTopa OH
30 1030 CurHan okoH4YaHWsi cpoka CryXobl LIFE
31* 1031 MpeBbIWEHNE YacTOTbI (CKOPOCTU) 2 FDT2
33 1033 MoTepsa curHana 3agaHus REF OFF
35* 1035 HanpsihkeHune Ha Bbixoge N4 RUN2
36 1036 KoHTponb npeaynpexaeHusa neperpysku OLP
37 1037 MpeBblweHme Toka 1 ID

38 1038 MpeBblweHne Toka 2 ID2
39 1039 MpeBbllweHne Toka 3 ID3
41 1041 [ocTmxkeHne HN3KOro Toka IDL
42 1042 ABapwuiiHbI curHan MO PID-ALM
43 1043 Pa6ota NMW-perynsitopa PID-CTL
44 1044 Mepexoa B cnsALWMN pexmm PID-STP
45 1045 [ocTmxkeHne HN3KOro MOMeHTa U-TL
46 1046 MpeBbiWweHne MomeHTa 1 D1
47 1047 MpeBblWweHne MomeHTa 2 TD2
48 1048 BbibpaH 1-i gBuratens Swm1
49 1049 BbibpaH 2-1 gBuratens SWmMm2

* Onsa 3HaveHun “22”(10L2), “31°(FDT2) n “35”(RUN2) cm. onucaHwe 3HadeHun “5°(10L), “2°(FDT) v
“0”(RUN) coOTBETCTBEHHO.
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3HayeHne yHKLMK O603Ha-
AKTUBEH= AKTUBEH= HasHavyaemas komaHaa deHme
BKI1 BbIKJ1
50 1050 BbiOpaH 3-i1 aBuratenb SWM3
51 1051 BbiOpaH 4-i aBuratenb SWM4
52 1052 BpawieHwve Bnepeq FRUN
53 1053 BpalyeHne Hazag RRUN
54 1054 [uncTtaHuMoHHOe ynpaBnexHve RMT
56 1056 Meperpes asuratens (TepmMopesncTop) THM
57 1057 CwvrHan ynpaBsneHust TOpMO30M BRKS
58* 1058 MpeBbiweHne YacToTbl (ckopocTu) 3 FDT3
59 1059 O6pbIB NpoBoaa Ha krnemme [C1] C10FF
70 1070 CwurHan Hanuumnsi CKopocTuh DNZS
71 1071 OTcyTCcTBME paccornacoBaHns CKOPOCTH DSAG
72 1072 Pa6ota Ha 3agaHHONM YacToTe (ckopocTn) 3 FAR3
76 1076 Ownbka gatymka cKopocTu (aHKoaepa) PG-ERR
82 1082 CwvrHan 3aBepLUeHMst NO3ULMOHUPOBaHMS PSET
84 1084 Tanmep TexHM4YecKoro ob6cnyxmBaHus MNT
98 1098 Jlerkasa aBapwusi L-ALM
99 1099 Bbixog aBapum (gnsa nioboi aBapun) ALM
101 1101 HewncnpaeHocTb Bxoaa paspellenns [EN] DECF
102 1102 Bxop paspewenus [EN] oTkntoveH EN OFF
105 1105 HeuncnpaBHOCTL TOPMO3HOIo TpaHancTopa DBAL

* Ona 3HadeHun “58°(FDT3) wn “72"(FAR3) cMm. onucaHue 3HadeHun “2°(FDT), un “1’(FAR)
COOTBETCTBEHHO.

MHBepcHasa norvka (AktuBeH=BbIKI1) He MoxeT ObiTb Ha3HayeHa Ansi CUrHanoB, KOTOpble
(i puesanne NoMeyeHbl 3Hakom “ —“ B konoHke “AkTieeH=BbIKIT".

m Pa6ota MY -- RUN (3HaueHune cyHKumMoHaneHoro koga =0)

HanpsixxeHune Ha Bbixoge MY — RUN2 (3HaveHue pyHKLMOHanNbHOro koga =35)
OTn BbIXOAHbLIE CUrHambl MHAOPMUPYIOT O TOM, 4YTO npeobpasoBaTenb paboTaeT Ha 4vacTtoTe
3anycka wnu Bblwe. [lpn HasHaA4YeHMM WHBEPCHOW FOrMKM 3TUM CUrHanam OHM  MOryT
MHOpMUpoBaTb 06 OCTAHOBITIEHHOM COCTOSIHUW.

BbixogHow curHan CocTtosiHue 1 CocTosiHune 2
RUN BbIKIT npu TopmoxeHun
NOCTOSAHHOM TOKOM
BKIJ1, ecnu BbixogHasa 4yacTtoTa BKIJT npu TopmoxxeHun
npeBbIIaeT YacToTy 3anycka u BbIK/, NMOCTOSIHHLIM TOKOM,
€CIMY CHUXKaeTcs HUKe YacToTbl npeasapuTenbHOM
ocTaHoBa. HamarHu4mBaHuu, ynpasneHum
HYIEBOI CKOPOCTbIO UK 3anTe
OT 06pa3oBaHus KOHAEHcaTa

RUN2

m PaboTa Ha 3apgaHHOM 4YacToTe (ckopocTu) -- FAR (3HadeHne dyHKUMOHanbHoro koga =1)

PaboTa Ha 3afgaHHomM YacToTe (ckopocTH) 3 -- FAR3 (3HayeHne (pyHKLMOHANbLHOro koga =72)
OTW BbIXOAHbIE CUrHarnbl BKIHOYAKOTCH, €CNW pasHuUa Mexay BbIXOOHOW 4acTOTOM (M3MEPEHHON
CKOPOCTbIO) M 3afaHHOM 4acToTOW (3afaHHOM CKOPOCTbI0) HaxoauTca B npegenax LUMpUHbI
rmcrepesuvca, onpegeneHHoro gpyHkumen E30.

BN CocTtosiHne 1 CocTosiHue 2
curHan
FAR BKI1, €Crn pashmuua Mexay BbIKI1, ecnu komaHga 3anycka oTKYeHa nnm

BbIXOZIHOW YacToOTOM 3ajaHune CKopocTh pasHo “0”.
(M3MepeHHON CKOPOCTbLIO) 1 BKI1, gaxe ecnu Bce komaHabl 3anycka OTK/HOYEHbI
3a[jaHHON YacToTou (3agaHHoMn (3TO COCTOSIHNE UHTEPNPETUPYETCS Kak HyneBoe

FAR3 CKOPOCTbI0) HAXoanUTCS B 3ajaHue CKOpOoCTM) NpY YCIOBUU YTO BbIXOAHAS
npefenax LWWPpUHbI TMCTepesnca, | YyacTtoTa HaxoauTcs B auanasoHe OxlimpuHa
onpegeneHHoro yHkumen E30. ructepesnca E30.
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m [peBbIileHne YacToTbl (ckopocTH) -- FDT (3HayeHne yHKUMOHaNbLHOro koga =2)
MpeBbIiweHne YacToTbl (CKOpocTH) 2 -- FDT2 (3HaveHune yHKLMoHanbHoro koga =31)
MpeBbiweHune YactoTbl (ckopocTn) 3 -- FDT3 (3HaveHue pyHKLMOoHanbHOro koga =58)

BbixogHble curHanel FDT, FDT2 wnn FDT3 BKknO4aloTCsl, €CnM BbIXOAHas 4YactoTa (M3mMepeHHas

CKOPOCTb) MPEeBbLILAET YPOBEHb, YCTAHOBMEHHbIM kogamu E31, E36 unu E54 cooTBETCTBEHHO U

BbIKITFO4AOTCS, €CNN BbIXOOHAsA YacToTa (M3MepeHHasi CKOPOCTb) NagaeT HUXKe YPOBHS “YPOBEHb

poctmkeHus vyactoTbl (E31, E36 unu E54) — WnpuHa ructepesuca (E32)°.

m Huskoe HanpsikeHue (Bo BpemMs ocTtaHoBA) -- LU (3HaveHne dyHKUMOHanbHOro koga =3)

OTOT BbIXOOHOW CWUrHam BKIHOYAETCSl, €CNU HarpshkeHne B 3BEHEe MOCTOSIHHOIO TOKa WMHBEpTopa
nagaeT HWXKEe YPOBHSI HU3KOTO HAaMpPsKEHWS! U BbIKMIOYAETCH, eCNU HanpsbkeHUe MpeBbIlLaeT 3ToT
YPOBEHb.

OTOT curHan Takke BKIOYaeTcs, ecnu cpabaTbiBaeT 3alimTa OT HU3KOTO HanpshkeHWs 1 aBuraTenb
OCTaHaBNMBAETCS C OLLUNOKON.

Korga curHan BknodeH, OBuratenb He MoXeT ObiTb 3anylueH, Aaxe ecnu AelcTByeT komanaa
3anycka.

m NMonspHocTb MOoMeHTa -- B/D (3HadeHne dyHKUMOHanNbLHOro koga =4)

lMpeobpa3oBaTenb BbIBOOUT Ha [OMCKPETHbIA  BbIXOL MOMSIPHOCTb  BbIXOAHOMO  MOMEHTA
(aBUraTenbHbIA MM TOPMO3HOM MOMEHT), KOTopas onpeAensieTca NCXOAs U3 3HaYEeHUs pacyeTHOro
MOMEHTA UNX 3aflaHnst MOMEHTA. JTOT CUrHan BbIKITKOYEH, €CNU MOMEHT SIBNSIETCHA ABUraTenbHbIM
W BKIMIOYEH, €CIIU MOMEHT SBNAETCA TOPMO3HbIM.

m OrpaHuyeHune mowHocTH -- IOL (3Ha4yeHne yHKLNOHaNbHOro koga =5)

OrpaHunyeHue MolHOCTH (C 3aaepkkon) -- IOL2 (3HaveHne yHKLMOHanNbLHOro koga =22)
BbixogHon curHan IOL BKMOYEH, €CrM aKkTUBHO OrpaHMYeHne BbIXOAHOW YacToTbl MPU akTUBaLMK
noboro 13 ykaszaHHoro pexunma (MUHMMansHas wunprHa curdana: 100 mc). BeixogHow curHan IOL2
BKIOYEH, ecnu ntoboi 13 ykasaHHbIX PEXNUMOB OrpaHn4eHns npogormkaetcsa 20 mc unm 6onee.
¢ OrpaHnyenne momeHTa (F40, F41, E16 n E17)
¢ [MporpammHoe orpaHndeHue Toka (F43 n F44)

e MrHoBeHHOE annapaTHOe orpaHn4yeHne Toka neperpyskm (H12=1)
e ABTOMAaTMYECKOE 3ameqrieHne (aHTu-pekynepatmBHoe ynpasneHue) (H69)

Ecnu curHan IOL Bknto4eH, TO 3TO O03Ha4aeT, YTO BbIXOAHAas 4acToTa MOXET OTKMOHATbLCHA OT
ﬂpwrweanne 3a[]aHHOM YacTOoTbl M3-3a AENCTBUS peXnMa orpaHuyeHuns.

m ABTO3anyck nocne nposana nutaHusa -- IPF (3HavyeHve dyHKUMOHaNbLHOro koga =6)

OTOT BbIXOOQHOW CUrHasn BK/OYEH B OAHOM U3 [BYX PEXMMOB: BO BpEMS NPOSOIIKEHNA paboThbl npu
nposarne nutaHusa (ecnu F14="3") unu B nepmog ¢ MOMeHTa onpeferneHnsa nposana, OTKIYeHUs
BbIXOA4a M OXMOAHUSA 40 BOCCTAHOBIEHMS MUTAHUA (40 OOCTMKEHUSA 3a4aHHOWM YacToThl).

(Cm. onucanwne F14).

m MpepynpexaeHue o neperpyske asurarens -- OL (3HayeHne yHKLUMOHaNbHOro koga =7)
OTOT BbLIXOOHOM CUrHam wucnomnb3yeTcs AN CuUrHanu3auum npegynpexneHns o neperpyske
Aasuratens v nosBonsieT NPOM3BECTV Npeaynpexpjaolime OeidcTBua nepen cpabaTbiBaHWEM
3alLMThI MO Neperpyske Apuratens L. / n oTknodeHns asuratens. (Cm. onucaxmve kopa E34).

Ipiesanne_PYHKUMOHANbHBIA kop E34 MCnonbayeTcs APYrMMU oyHKUMAMN.
PYHKLMOHANbHBIN KOA CBsi3aHHas yHKums 1 CBsi3aHHas PyHKUMSA 2

MpenynpexaeHue o
E34
neperpyske gsuratens OL

MpeBbiweHne Toka ID

m YnpaBneHue ¢ nynbta MY -- KP (3HayeHne yHKUMOHanbHoro koga =8)

OTOT BbIXOAHOM CUrHarn BKMOYaeTCs, eCrv KoMaHgamu 3anycka Ha3Ha4eHbl KrnaBuLln / .

m 14 roToB Kk paboTe -- RDY (3HayeHne dyHKUMoHanbHoro koga =10)

OTOT BbIXOAHOW CUrHarn BKIOYEH, €CNY MHBEPTOP BXOAMT B PEXMM rOTOBHOCTU NOCIe annapaTHOn
NOAroTOBKM (3apsiakv KOHAEHCATOPOB B 3BEHE MOCTOSIHHOIO TOKAa WM MOATOTOBKW LIENW ynpaBneHus)
N HEe aKTUBMPOBaHAa HW ofHa M3 (PYHKLMIA 3aLUTHOTO OTKITHOYEHMSI.
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m [epeknoyeHne NUTaHUA ABUraTensi Mexay MNPOMbILWSIEHHOW ceTbio M Bbixogom MY --
SW88, SW52-2 u SW52-1 (3Ha4eHus pyHKUMOHanNbHbIX kogos =11, 12 1 13)

Mpyn HasHadYeHUn 3TUX BbIXOOHBIX CUrHANoOB Ha TpaH3ucTopHble Bbixoabl [Y1], [Y2], [Y3] n [Y4]
paspewaetca kKomaHga ISW50 wnn ISW60, koTopaa 3anyckaeT nocnenoBaTenbHOCTb
NEePEKIOYEHNST BHELLHMX KOHTaAKTOPOB AN NepeKrnioyeHnsa UCTOYHMKA NUTaHus aBuratens mexay
NPOMBbILLNEHHOW CETbIO U BbixodoMm 4.

m PyHKuma AX -- AX (BHauyeHne yHKUMOHanbeHoro koga =15)

ABngasce peakunein Ha komaHgy 3anycka FWD, BbIXoOHOW curHan ynpasnsieT MarHUTHbIM
KOHTaKTopoM Ha Bxoge MY. CurHan BknovaeTca npy NONy4YeHUM KOMaHabl 3anycka v BbIKIHOYaeTCs
nocre 3ameneHns n octaHoBa ABWUraTerns npu noslydYeHn KomaHabl Ha OCTaHoB.

OTOT curHan HemeaneHHO BbIKIIOYAETCs MNPy NOydeHMM KOMaHabl Ha Bblber wunu npu

cpabaTbiBaHUKM aBapuu.
© L1/RtoL3T UVWE m

WNcTourHmk © R0,TO Oeuratens
nuTaHusa

CocrosaHne M4

[YSA] (AX)
—_— [FWD]
FRENIC-MeGa
KomaHpa 3anycka

FWD , ON |

AX (52-1) E ON :
MoaroToBka K 3anycky E i i
(Hanp. 3apsig KOHOAEHCATOpPOB) ! : .

= Pa6ota |

CKODOGTb Aapuvrartens

m Pa6oTa BeHTUNATOpPOB oxnaxaeHus -- FAN (3HaueHne dyHKLUMOHAnNbHoOro koga =25)

lMpn aBTOMaTU4ECKOM YMpaBfeHUM BKIIOYEHUEM/BBIKIIOYEHUEM BEHTUMSITOPOB  OXMNaXOAEHUS
(HO6=1) aTOT BbLIXOOHOW CWUrHan BKYaeTcs npu paboTe BEHTUNATOPOB U OTKMYaeTCcs nNpu Ux
OCTaHOBKe. JTOT curHam MOXeT ObITb MCMNONb30BaH NS CUHXPOHM3auUMWM paboTbl BHELLHEN
CUCTEMBbI OXINaXaeHus ¢ BeHTunaTopamu M4,

m ABTO-nepe3anyck -- TRY (3HayeHne yHKUMOHaNbLHOro koga =26)
OTOT BbIXOAHOW CUrHam BKIHOYAETCsl BO BpeMS aBTOMATMYECKOro nepesanycka (aBTOMaTU4eCKui
cbpoc aBapun). Cm. onmcaHme HO4 n HOS.

m YHMBepcanbHbIN AUCKPeTHbIN Bbixopd -- U-DO (3HaveHue yHKUMOoHanbHoro koga =27)
HasHayeHue 3TOro curHana Ha OMCKPETHbIA BbIXO4 MO3BOMSIET MUCMONb30BaTh 3TOT BbIXOA AMNS
ynpasneHusi nepndepuinHsiM 060pyaoBaHNEM MO NMHUK cBSA3KM RS-485 nnn noneeown WWHe.
YHuBepcanbHbI ANCKPETHLIA BbIXOA MOXET ObITb Takke MUCNOMb30BaH Kak CcUrHar, He 3aBUCALLUIA
ot paboTbl MY (curHan 6e3 dyHKLMK).

L 06 yrnpaBneHnn yHneepcarnbHbIMU AUCKPETHBIMU Bbixogamu Yeped RS-485 unu nonesyto LWNHY
CM. COOTBETCTBYHLLME UHCTPYKLMM NOMb30BaTENS.
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m MpepynpexaeHue o neperpeBe paguartopa -- OH (3HavyeHne dyHKUMOHANbBHOro koaa =28)
OTOT BbLIXOAHOW CWUrHan wucnonb3yeTcd Ans CUrHanu3auvnm npegynpexaeHnss o neperpese
pagmnatopa W NO3BONSET NPOM3BECTM MNpeaynpexaarolue AencTsBus nepen cpabaTbiBaHMEM
3alMTbI NO Neperpesy paanartopa L+ / N OTKMIOYeHNs agBuraTens.

OTOT curHan BKIYaeTcs, ecrnv TemnepaTtypa paguatopa npesbilaeT “ypoBeHb OTKMIOYEHUS MO
neperpesy MUHYC 5°C” 1 BbIKMIOYAETCS, €CNN TemnepaTtypa CHWKaeTCs HKe “YpOBHS OTKITHOYEHMUS
no rneperpesy MUHYC 8°c”.

OTOT curHan Takke BKIOYaeTCsl, eCcnv 3abrnokMpoBaH BEHTUNATOP OXNaXOEeHWs1 BO3ayxa BHYTPU
MY (gna M4 75 kBT nnu Bbiwe).

m CuMrHan okoH4YaHusa cpoka cnyxo6bl -- LIFE (3HayeHune cdyHKunoHansHoro koga =30)

OTOT BbIXOQHOW CUrHam BKOYaeTcs MNpyM Moaxode K KOHUY pacydeTHOro cpoka Chnyobl
3MEKTPONUTUYECKUX KOHOEHCATOPOB (B 3BEHE MOCTOSIHHOMO TOKa MMM B MnnaTe ynpasneHusl) nnum
BEHTUNSITOPOB OXMNaXAEHUS.

OTOT curHan MoxeT OblTb UCMONb30BaH Kak PyKOBOACTBO [Ans 3aMeHbl KOHOEHCATOPOB WM
BEHTUNATOpPOB. [lpu BKMAYEHUM STOrO CUrHama BbINOMHWTE nNpoueaypy TEeXHUYecKoro
obcnyXnBaHUs Ansi NPOBEPKM Cpoka CRyXObl 3TUX 3NIEMEHTOB W ONpeAeneHusi HeobXoaMMoCTy
3aMeHsbl. (Cm. Maey 7, Pasgen 7.3.1. “OueHka cpoka crnyx6b!”).

OTOT curHan Takke BKIOYAETCS, €Cnn 3abroKMPOBaH BEHTUMSATOP OXNaXOEHUS BO3Ayxa BHYTPU
MY (gnsa MY 75 kBT nnu Bbiwe).

m MoTepsa curHana 3apgaHua -- REF OFF (3Ha4eHne dyHKUMoHanbHoro koga =33)

OTOT BbIXOAHOW CUrHAIN BKIOYAETCS NpU NOTEPE CUrHana Ha aHanoroBOM BXOZE, UCMOb3YHLLEMCS
AN 3agaHus YacToTbl M3-3a obpbiBa MoAaknmyeHuss (peakums 3aBucut ot E65). OT1oT curHan
OTKIMYaeTCsl, eCriv CUrHan Ha aHarnoroBom BXofe BoccTaHaBnueaetcs. (CM. onucaHue EB5).

m KoHTponb npeaynpexaeHusa neperpy3ku -- OLP (3HaveHne dyHKLUMOHanNbHOro koga =36)
OTOT BbIXOAHOW CUrHam BKIIOYAETCS MPU aKkTMBALMU KOHTPONS npenynpexaeHus neperpysku.
MwuHuMmaneHoe Bpems BKItoYeHHOro coctoaHms — 100 mc. (Cm. onmncanme H70).

m [peBbIweHue ToKa -- ID (3HavyeHune pyHKLMoHanbHoro koga =37)

MpeBbiweHue ToKa 2 -- ID2 (3HavyeHne dyHKUMOHanNLHOro koga =38)

MpeBbiweHne Toka 3 -- ID3 (3HayeHne dyHKUMOHaNbLHOro koga =39)
BbixogHble curHanbl ID, ID2 vnu ID3 Bkno4yaloTCs, €Cnv BbIXOQHOW TOK MpeBbILAeT YPOBHMU,
yctaHoBrneHHble B E34, E37 un E55 ([MpeBbiweHne Toka (YpoOBEHb)) B TeveHUE BpPeEMEHU
yctaHoBsrnieHHoro B E35, E38 u E56 (MpeBblweHne Toka (3agepxka)). MuHumansHoe Bpems
BKItoYeHHoro coctosiHns — 100 mc.
CuvrHansl ID, ID2 vinu ID3 BbikntoYaloTCA NPy CHKEHUN Toka Huke 90% OT ypOBHS OOCTUXKEHUS
TOKa.
[Ba BbIxoaHbIX curHana ID v ID2 npyu Heo6XoAUMOCTU MOTYT BbITb Ha3HaYeHbl Ha ABa PasfUYHbIX
OVCKPETHbIX BbIXOAA.

(i Mpimevatie, ®yHKLMOHanNbHbIE KOAb!, yKa3aHHbIE HUXKE UCNONb3YeTCs C pasHbiMU (yHKLMSIMU.
DYHKLUMOHANBHbIA KOA CBsa3aHHasg yHKLmsA 1 CBsasaHHasa yHKUms 2

MpepynpexaeHve o neperpyske
neuratens OL
E37, E38 MpeBbiweHne Toka 2 ID2 HocTumxeHne Hn3koro Toka IDL

E34 MpeBbiweHne Toka ID

m [locTuxkeHne HU3Koro Toka -- IDL (3HayeHue dyHKLUMOHanLHOro koga =41)

OTOT BbLIXOOHOW CWUrHam BKMOYAEeTCs, €Cnu  BbIXOOHOW TOK CHWXaeTCs HUXe YPOBHS,
ycTaHoBrieHHoro B E37 1 ocTaeTcsi HUXe 3TOro YpOBHSI B TeYEHWE BPEMEHMW, YCTaHOBMNEHHOIO B
E38. 10T curHan BbIKMOYaeTCs Npy NPEBbILLIEHNN YPOBHS HU3KOrO Toka Ha 5% OT HOMUWHArNbHOIO
Toka. MMHMManbHoe Bpems BKINKOYEHHOro cocTosiHus — 100 mc.

m ABapunHbin curdan NMUL -- PID-ALM (3HadeHne dyHKUMOHANbHOro koga =42)
HasHauyeHne aToro curHana nossonset [MN[-perynsatopy BblgaBaTb aBapuWHBLIA  CUrHaM Mo
abConTHOMY 3HAYEHUIO UNKN OTKIMOHEHM0. (Cm. onncaHue kogos J11 no J13).

m Pabota NMUA-perynaTopa -- PID-CTL (3HavyeHne pyHKLMOHaNbHOro koga =43)
OTOT BbIXOAHOW curHamn BKIOYaeTcs, ecnu BkmodeHo [MA[-perynupoBaHne (koMaHga Bxoda
Hz/PID oTkntodeHa) n akTuBHa KomaHaa 3anycka. (Cm. onucaHme J kogos).
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m [epexon B cnAwmm pexum -- PID-STP (3HaveHue (pyHKLMOHanNbHOro koga =44)

OTOT BbIXOOQHOW CUrHam BKMOYaeTcs Npu nepexode WHBepTopa B OCTAHOBMIEHHOE COCTOSIHUE
(cnawwmn pexnm) ns-3a HM3Koro pacxoga npu MLO-perynuposannn (Cm. onucaHme kogos J15 no
J17).

m [locTMXKeHne HU3Koro MmomeHTa -- U-TL (3HadyeHne dyHKUMOHaNbLHOro koga =45)

OTOT BbIXO[HOW CUrHan BKIOYAETCH, eCny pacyeTHOe 3HaYeHne MOMEHTa UNu 3ajaHne MOMeHTa
nagaeT HWXKe YpPOBHS, ycTaHoBreHHoro B E80 ([JocTwxkeHnme HM3KOro MomeHTa (YpoBeHb)) B
TedeHMe BpeMeHK, ycTaHoBrneHHoro B E81 (JocTwkeHme Hu3koro momeHTa (3agepkka)).
MuHMMansHoe BpeMsi BKITto4eHHoro coctosiHnsa — 100 mc. (Cm. onncanve E80 n E81).

m [peBbIleHNne MOoMeHTa -- TD1 (3HauyeHne yHKUMOHaNbHOro koga =46)
MpeBbiweHne MomeHTa -- TD2 (3HauyeHne yHKLMOHaNbLHOro koga =47)

BbixogHon curHan TD1 wnu TD2 BkntovaeTcs, eCnu pacyeTHoe 3Ha4YeHne MOMEHTa Unn 3agaHue
MOMEHTa nMpeBblllaeT YpoBeHb, YycTaHoBrneHHolr B E78 wunu E80 (lMpeBbiweHne MoMeHTa
(YpoBeHb)) B TeuyeHue BpemeHu, ycTaHoBnewHoro B E79 wnm E81 ([MpeBbilieHve MoMeHTa
(Bapepkka)). MuHMmanbsHoe Bpems BKNHOYEHHOro coctosiHua — 100 mc. (Cm. onucaHue kogos E78
no E81).

(i Ipiiganig DyHKUMOHANbHbIV KOAbI, YKa3aHHbIE HUXKE UCMONb3YeTCsl C pa3HbIMU PYHKLMSMU.
DYHKUMOHAmNbHbIN KOA CBsa3aHHasa yHKUms 1 CBsi3aHHas yHKUns 2

[ocTmkeHne HU3Koro
momeHTa U-TL

E80, E81 MpeBblweHne momeHTa 2 TD2

m BbiGpaH 1-i, 2-i, 3-11 unu 4-n gBuratenns -- SWM1, SWM2, SWM3 n SWM4
(8HaueHwne dyHKuMoHaneHoro koga =48, 49, 50 n 51)

BobixogHble curHansl SWM1, SWM2, SWM3 nnn SWM4 skntovatotca npu Bbibope 1-ro, 2-ro, 3-ro
unu 4-ro gsuratens cootBeTcTBeHHO. (CM. onucaHve kogos EO1 no EQ7 (3HaveHne dyHkumn = 12
(M2), 36 (M3) n 37 (M4))

m BpaweHue Bnepep -- FRUN (3HadeHne dyHKUMOHANbLHOro koga =52)
BpaweHue Ha3zag -- RRUN (3HaudeHue dyHKLMOHanbHoro koga =53)

BbixogHow curHan BpalueHve Bnepeg BpalieHve Hazag OcTtaHos MY
FRUN BKJ1 BbIKIN BbIKI
RRUN BbIKN BKN BbIKN

m [luctaHuMoHHoe ynpaBneHue -- RMT (3HayeHne yHKLUMOHaNbHOro koga =54)

OTOT BbLIXOAHOMW CUrHam BKOYAETCA MpU MEPEKOYEHUN MHBEPTOpPaA M3 MECTHOro pexunma B
anctaHumoHHbin. (Cwm. Masy 4, Pasgen 4.2.2. “IUCTaHUNOHHBIN N MECTHBIN peXxnm”).

m Meperpes asuratens (tepmopesuncTtop) -- THM (3HadeHne dyHKUMOHanNbLHOro koga =56)

Ecrm PTC TepmopesucTop asuratens ornpenensert neperpes, To MHBEPTOP BKNIOYAET TOT cUrHan
W npoporkaeT paboTy 6e3 cpabaTbiBaHWs aBapuu Li77 . DTOT pexuMm OeiCTByeT, TONbKO €Chu
H26=2. (CM. onucaHune dyHkuuin H26 n H27).

m CurHan ynpaBneHusi TOpmo30M -- BRKS (3HaueHune dyHKUMOHanbLHoro koga =57)

OTOT BbIXOAHOW CUrHan MCnonb3yeTcs Ans ynpaBfieHWs MexaHuyeckum TopmosoM. (Cm. onncaHve
kopoBs J68 no J72).

m OGpkLIB npoBoaa Ha knemme [C1] -- C1OFF (3HadyeHne oyHKLMOHaNbLHOro koga =59)

OTOT BBLIXOQHOW CUrHan BKro4aeTcs, ecnu npeobpasoBaTenb onpeaensdeT CHUXEHMEe Toka Ha
aHanoroBoM TokoBoM Bxoge [C1] Huxe 2 MA 1 MHTEPNPETUPYET 3TO Kak 06pbIB NpoBoaa.
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m CurHan Hanuuma ckopocTtn -- DNZS (3HaveHune dyHKUMOHansHoro koga =70)

OTOT BbIXOOQHOW CUrHan BKMKYaeTCd MNpu MPEeBbILEHMN 3aaHHOW UMW U3MEPEHHON CKOPOCTU
yacToTbl octaHoBa F25. Ecnn cKopoCTb CHMXaeTca HmkKe 4acToTbl ocTaHoBa Ha Bpemsa 100 mc u
Oonee curHan oTknoyaetca. B dyHkuun F38 BbiGMpaeTca kputepuin gnsi cpabatbiBaHUS 3TOroO
curHana: sagaHHas unu daktudeckas (MsmepeHHast) ckopocTb. (CM. onucaHue dyHkumn F25 n
F38).

= CurHan cornacoBaHusi ckopocTtu -- DSAG (3HayeHue dyHKUMOHanbeHoro koga =71)

OTOT BLIXOAHOW CWUrHarm BKIIOYAETCH, eCny OTKIOHeHWEe (PaKTUYECKON U3MEPEHHOW CKOPOCTU OT
TEKyLLero 3agaHns CKOpoCTU, onpedenseMoin XapakTepnCcTUKON YCKOPEHWs/3aMeaneHnst HaxoauTCs
B npegenax 4onycTUMOro guanasoHa, ycTaHOBMeHHOro B d21. 3TOT curHan no3sonseT npoBepuTb
KOPPEKTHOCTb paboTbl BHELLHEro perynartopa ckopoctu. (CM. onucanune d21 n d22).

m Ownbka gaTumka ckopocTtu (3Hkoaepa) -- PG-ERR (3HayeHne dyHKUMOHaNbLHOro koga =76)
OTOT BbLIXOOHOW curHan BKOYaeTcs, ecnv npeobpasoBaTenb obHapyXxuBaeT owmbKy SHKoAaepa
npu yctaHoBke koaa d23 (O6paboTka owmbKkn aHkoaepa) B 3HadveHune “0: npogoskeHne paboThbl”,
npu koTopom npeobpasoBaTenb npopormkaeT paboty 6e3 cpabartbiBaHns aBapun. (CM. onucaHue
kogoB d21 no d23).

m CurHan 3aBeplLueHusi NO3NLMOHUPOBaAHUA -- PSET (3HayeHne yHKLMOHaNbHOro koga =82)
OTOT BbIXOLHOW CUrHarn BKIOYaeTcs, Korga npeobpasoBaTtenb BXOAUT B PEXMM CepBO-OITOKMpOBKa
W MNONOXeHvWe Bana OBuraTens yoepXxuBaeTcsl B Auanas3oHe 3aBepLUeHWsi MO3ULMOHUPOBAHMS,
yctaHoBrieHHom B J99 (Cepso-6rnokupoBka ([duanas3oH 3aBeplueHVs)) B TeyeHue nepuoaa,
ycTaHoBreHHoro B J98 (CepBo-6nokupoBka (Bpemsi 3aBepLueHus)).

(Cm. onucanwne J97 no J99).

m Tarimep TexHUYeckoro o6cnyxuBaHua -- MNT (3HauyeHne pyHKUMOHaNbHOro koga =84)
Kak Tonbko BpeMsi HapaboTKM M KOMMYECTBO 3anyckoB 1-ro ABuratensi npeBblllaeT 3HayYeHus,
ycTaHoBrneHHble B H78 1 H79, aToT BbIXOAHOM curHan skntovaeTtcs. (Cm. onucarnve H78 n H79).

m Jlerkas aBapua -- L-ALM (3Ha4veHune pyHKLMOHanNbHoro koga =98)

OTOT BBIXOAHOW CUrHam BKMOYAETCs Npy MOSBMEHUM NpefynpexaeHus o nerkovi aBapuun. (Cwm.
onucanne H81 n H82, Pasgen 3.3.2 “KoHTponb npepynpexaeHun o nerkon asapun” B aee 3 un
"maBy 6 “lNounck HencnpasHocTEN”).

m Bbixop aBapuu (ans no6on aBapum) -- ALM (3HaueHue pyHKUMOHanNbHoro koga =99)

OTOT BbLIXOOHOW CWUrHan BKNOYaeTcs npu cpabartbiBaHMM fOOOM M3  3alUMTHbIX  OYHKUWIA,
OCTaHaBnMBaoLuxX ABuraterns 1 nepesogsmx MY B aBapuinHbIn pexxum paboTsbi.

(Cm. naBy 3, Pasagen 3.5 “ABapuiHbii pexxum”, n nasy 6 “INounck HemcnpaBHOCTER”).

m HencnpaBHocTb Bxoaa paspelueHus [EN] -- DECF (3HaueHue dyHKumoHanbHoro koga =101)
OTOT BbLIXOAHOW CWUrHam BKIOYaeTcs, ecnv npeobpasoBaTtenb (UKCUPYET HEUCNpPaBHOCTb Lienu
Bxoga paspewleHus [EN]. (Cm. MnaBy 6 “INouck HemcnpaBHOCTER”).

m Bxop paspeweHus [EN] oTkntoyeH -- EN OFF (3HayeHue dyHKUMOHanbHoro koga =102)
OTOT BbIXOAHOM curHan BKoyaeTcs npu oTknodeHmm sxoaa [ENJ.

= HeucnpaBHocTb TOpMO3HOro TpaHauctopa — DBAL
(8HayeHue dyHkumoHanbHoro koaa =105)

Bbixog 13 ctpoa (npobor) TOpMO3HOro TPaH3MCTOpa MOXET NPUBECTU K AaNbHENLLEMY Neperpesy U
BbIXOAY W3 CTPOsS TOPMO3HOrO pes3ncTopa W BHYTPEHHEW uenu npeobpasoBaTens 4acToTbl.
Ucnonb3ynte aTOT BbIXOAHOW curHan DBAL pana onpegeneHns HeucrnpaBHOCTM BCTPOEHHOro
TOPMO3HOrO  TpaH3MCTOpa W  OTKMOYEHWss MarHUTHONO KOHTakKTopa B LENU MUTaHus
npeobpasoBaTtens 4YactoTbl C Lefbi NpeaoTBpalleHMs pacnpoCTpaHeHUs HeucnpaBHOCTEN Ha
apyrve yanbel. Mpyu oBHapyXeHWM HeucnpaBHOCTM TOPMO3HOMO TpaHaucTopa npeobpasosarenb
nepexoauT B PeXWM aBapuu o7, a Takke BKIIOYaeT BbixoaHoi curHan DBAL. O6HapyxeHve
HENUCnpaBHOCTM TOPMO3HOIO TPAH3MCTOPa MOXET ObITb OTKIMOYEHO hyHKumern HI8.

(Cm. onucanune H98). ([ins npeobpasoBaTenen MOLWHOCTLIO 22 KBT nnn Hmxke).
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P koabl (MapameTpbl 1-ro aoBurartens)

MpeobpasoBatenb 4yactoTel FRENIC-MEGA wMoxeT ynpaenatb asuratenem B pexume  U/f
yrnpaBneHusi, BEKTOPHOIo yrnpaBrneHns ¢ 4aTYMKOM CKOPOCTU UMK B APYTUX pexmMax.

[Ons ncnonb3oBaHWs BCTPOEHHBLIX (YHKLMIA aBTOMATMYECKOrO YNpaBfeHusl, Hanpumep aBTo-
dopcrpoBaHMe MOMEHTa, WHAMKAUMS pacyeTHOro MOMEHTa, aBTO-3HeprocbepexeHue, orpaHuyveHue
MOMEHTa, aBTOMaTU4ecKoe 3ameasnieHne (aHTU-pekynepaTMBHOE yrpaBrieHUe), NoAXBaT BpallatoLerocs
OBurarterns, KOMNeHcauusi CKONbXEHWs, BEKTOPHOE ynpaBrieHne, BbipaBHMBAHWE HArpy3kv U OCTaHOB MO
neperpyske [Ansi UCMNosfb30BaHWS WHBEPTOPOM MaTemMaTuvyeckoh Mopenu pasuratenss HeobxoaMmo
HacTpoUTb MapameTpbl ABUraTensi, BKIOYas MOLLHOCTb ABUraTenst U HoOMUHanbeHbIn Tok. O NpoBeaeHum
KOPPEKTHOM YCTaHOBKM NapameTpoB Asuratens cMm. [nasy 4, Pasgen 4.1 “TecToBbIn 3anyck gsuratens”.

B npeobpasoBatene FRENIC-MEGA yxe cogepXaTcs napaMeTpbl CTaHOApTHbIX ABuratenen Fuji 8-
n, 6-1 cepun 1 cneumanbHbIX Asuratenen Fuji ona BeKTOpHOro ynpaesneHus. Npu Mcnonb3oBaHUM 3TUX
nBuratenen Fuji gocTaTouyHO YCTaHOBUTHL MapameTpbl HY)XXHOro asuraTtenst ¢ nomowbto P99 (Bbibop
asuratensa 1). Ecnu anvHa kabensa mexay npeobpasoBatenem u gpuratenem npesbiwaeT 20 METPOB Unu
Mexay BbIXO4oM npeobpasoBaTtens WU ABuratenieMm MoAkmiyveH Apoccesb, To hakTuyeckme napameTpbl
yxke OyayT oTnmMyatbCa OT 3anoXeHHblX B npeobpasoBartene, nO3TOMYy Heo6XoAMMO BbIMOMHUTL
aBToHacTponky. O npoueaype aBToHacTponku cM. nasy 4, Pasgen 4.1 “TecToBbI 3anyck agsuratens”.

Mpu wucnonb3oBaHWM ABUraTens Apyroro npou3BOAWUTENS YCTAHOBWUTE NapaMeTpbl ABUraTens,
yKa3aHHble B JOKYMEHTaLMW BPYYHYIO UMK BbINOMHUTE NpoLeaypy aBTOHACTPOMKK.

[ns KOppeKTHOW YCTaHOBKM napaMeTpbl Heobxooumo BbibpaTe Tun asuratens B P99 (Bbibop
peuratena 1), yctaHoBUTb MoOLWHOCTb ABuratena B P02 u 3atem vHUMUManuanpoBaTb NapameTpbl
asuratensa B HO3. OTa npoueaypa Takke MCNonb3yeTcs, ecrnv npeobpasoBaTterb MNEPEKIIOYEH B NErkui
pexum pabotbl (F80) m ucnonb3yetrca ABuratenls MOLWHOCTBIO Ha OOHY CTyNeHb Bbille MOLYHOCTU
npeobpasoBaTens. NMpu noovepenHon paboTe ¢ HeckonbkuMu AapuratensiMu (¢ 1-ro no 4-n) yctaHoBute
COOTBETCTBYOLWME (hYHKLMOHaNbHbIE KOAbI AN Kaxagoro asuratens. (Cm. onncaHne A42).

B GonbluMHCTBE CrnyvyaeB HET HEOOXOOUMOCTU N3MeHsITb NapameTpbl ¢ P13 no P56 (noTtepu B cTany,
KO3(hPMLMEHTLI HACbILLEHMS 1 Ap.).

| P01 | | ABuratenb 1 (KonuyecTBO NonocoB)

P01 onpegensieT Konu4ecTBo MNOSMOCOB Asuratens. Beeaute 3HayeHne, 3anncaHHoe Ha LWWMbanKe
asuratens. OTOT napameTp UCNONb3yeTcs ANA oTobpaXeHus CKOPOCTWU ABuUratens Ha gucnrnee u
ynpaBneHusi ckopocTbto (cMm. E43). Cnegytowasa doopmyna nokassiBaeT 3Ty 3aBUCUMOCTb.

120

Kon-so nontocos

CkopocTtb guratens (06/MmuH) = X Yacrora (I'y)

-[uanasoH HacCTpoWkK: OT 2 40 22 (NOSCoB)

| P02 | | Asuratenb 1 (HommMHanbHas MOLWHOCTDL)

P02 onpenensieT HOMMHamNbHYH MOLWIHOCTb ABuratens. BeeguTte HOMUHAmNbHYIO MOLLHOCTb,
yKasaHHy0 Ha WMNbauke ABUraTens.

3HavyeHune P02 EaunHuua DyHKUNSA
0.01 — 1000 kBT Ecnun P99 (Bbibop gsuratensa 1)=0,2,3 unu 4
) n.c Ecnun P99 (Bbi6op auratens 1)=1

[MpumMnTe BO BHMMaHuWe, 4YTO Mpu ycTaHoBKe napameTtpa P02 c knaBmaTypbl aBTOMaTU4ecKu
HPHMBL‘HHHE 06HOBMAOTCA 3HAaYeHUs1 PyHKUMOHanbHbIX kogos P03, P06 no P23, P53 no P56 u H46.

| P02 | | OBuratenb 1 (HoMMHanbHLIN TOK)

P02 onpepenser HOMMHamnbHbIN TOK ABuratens. BeBeguTe 3HayeHwe, ykasaHHOE Ha LUWMbAWKE
aBurartens.

-OuanasoH: 0.00 — 2000 (A)

5-68



nasa 5 ®YHKLUNOHAJIbHBIE KOAbl

| P04 | | OBuratenb 1 (ABTOHacTpomKa)

lMpeobpa3oBaTtenb YacTOTbl aBTOMaTUYECKM U3MEPSIET NapaMeTpbl ABUraTensi U CoOXpaHsieT UX BO
BHYTpeHHen namatn. [lpu uncnonb3oBaHUM CTaHOapTHbIX Asuratenen Fuji M cTaHgapTHOM
NOAKIIOYEHMM BhIMNOMHATL aBTOHACTPOKKY, Kak NpaBumo, He TpebyeTcs.

B nobbix gpyrnx cnydasx Ans MnonyydeHus HaunyyliuMx XapakTepucTuK ynpaBneHus cnepyet
BbIMOSHATL aBTOHACTPOMKY MpPW WUCMOMb30BaHMU N06Oro U3 crneayrolmx pPexMMoB YyrnpaBneHus:
aBTO-POPCUPOBAHNE MOMEHTa, WHAMKALUMS pacyeTHOro MOMEHTa, aBTO-3HeprocbepexeHue,
orpaHMyYyeHne MOMEHTa, aBTOMaTtudeckoe 3amearnieHve (aHTUpeKkynepaTMBHOE YynpasreHue),
noaxeaT Bpallalollerocs ABuWraTensi, KOMMEHCaUWMsl CKOMbXEHUS, BEKTOPHOE ynpaBneHwue,
BblpaBHMBaHWE Harpy3Kku Unu 0CTaHoB Mo neperpyske.

L MoppobHee 06 aBTOHacTpovike cM. [Masy 4, Pasgen 4.1 “TecToBbin 3anyck ABuratens’”.

S ABTOHacTpowka L M3mepsemble napameTpbl AgBuratens
P0O4* P aBTOHACTPOWKM P P PElA
0 OTkntoveHa - -
ABTOHacTpowika MepsuyHoe conpotusnexue (%R1) (PO7*)
M3mepeHune npu o .
1 npu PeaktusHoe conpoTtusnexue (%X) (P08*)
OCTaHOBIEHHOM *
OCTaHOBIIEHHOM BAraTene HomuHanbHas yactoTa ckonbxeHus (P12%)
asurartene A %X nonpaBoyHbI koapduumeHT 1 n 2 (P53* n P54%)
ESS:faCT J— Tok xonocToro xoga (P06%)
P P MepBuuHoe conpoTtusnexue (%R1) (PO7*)
o OCTaHOBIIEHHOM o *
ABTOHacTpoika BaraTene PeaktuHoe conpoTtusnexue (%X) (P08*)
2 asuvratens npu A HomuHanbHas yactoTta ckonbxeHus (P12%)
npeobpasoBaTernb
pabote c U/f BLINONHSIET KoadbdpumumneHTbl HacbiweHns 1 — 5
ynpasneHuem o PaclumpeHHble K0athdMLMEHTbI HaCbILEeHNs
aBTOHaCTPOWKY MPU | «_» a.» * *
pab6ote Ha 50% a-c (P16 - P23) . .
633080 YACTOTbL. %X nonpaBoyHbIN KoadbduumeHT 1 n 2 (P53* n P54*)
QSTC:faCT J— Tok xonocTtoro xoaa (P06*)
. P P MepsunyHoe conpoTtuenenve (%R1) (PO7*)
ABTOHacTpovika OCTaHOBIIEHHOM o *
PeaktuHoe conpoTtusnexune (%X) (P08*)
asuraTens npu asuratene *
HomuHanbHas YactoTta ckonbxeHus (P12*)
3 paborte ¢ npeobpasoBarernb
KoadbdumumeHTsl Hacbiwerns 1 — 5
BEKTOPHbIM BbIMNONHAET P
. aclmpeHHble K03PULIMEHTbI HACLILLEHWS
ynpaBsneHuem @BTOHACTPOMKY MPU | " “ur (P16* - P23%)
0,
pa60TevHa 50% %X nonpaBoyHbIi koadpduumneHT 1 n 2 (P53* n P54%)
6a30B0OV 4aCTOThI.
P06, P07 G 9
P08. P12 OBuratenb 1 (Tok xonocTtoro xoaa, %R1, %X n HoMMHanbHasA YacToTa CKOJNbXXeHUs)
3

®dyHkumm P06 no P08 n P12 onpenenstoT Tok xonoctoro xoaa, %R1, %X 1 HOMUHanNbHy0 4acToTy
CKOMNbXEHWs, COOTBETCTBEHHO. [lonyynte aTm napameTpbl U3 NPOTOKOSMa UCMbITaHWUA ABUraTens unu
CBSIKMTECH C MPOU3BOAMTENEM ABUraTerns.

Mpyn BbINONHEHMM aBTOHACTPONKM 3TV NapameTpbl M3MEPSAIOTCS U COXPaHAOTCA aBTOMATUYECKN.

m Tok xonoctoro xoaa (P06): BeeanTte 3HavyeHune, nony4yeHHOe OT NpoM3BOANTENS ABUraTenNs.

m %R1 (P0O7): BBeanTe 3HaveHne, paccumTaHHoOe no crneaytoLlen dopmyne.

R1+R1 Kabens
= 100 (%
VI (/3x1) ‘R

R1: AkTBHOE conpoTuBneHne ctatopa agsuratens (Om)

R1 Kabens: AKTMBHOE CONPOTUBIEHME BLIXOAHOIO kabensi (Om)
V: HomumHanbHoe HanpsikeHne apuratens (B)

I: HomuHanbHbIn ToK gBuratens (A)

%R1=

5-69




nasa 5 YHKLNOHAJIbHbBIE KOAbl

m %X (P08): BBegute 3HauyeHune, paccunTaHHOe Mo crieqytollen dopmyne.
X1+ X2x XM/ (X2 + XM) +X kabens

V /(3 xl)
X1: MHOYyKTMBHOE CONpOTMBNEHNE paccesiHus ctaTtopa gsuratens (Om)

X2: lHOyKTUBHOE CONpPOTUBIIEHME paccesiHUsl poTtopa Asuratens (npusegeHHoe k ctatopy) (Om)
XM: NHOyKTUBHOE COMNPOTUBIEHME Lienn HacbiweHus asuratens (Om)

X Kabens: MHoyKTMBHOE conpoTuBrEHNe BbIXOAHOrO kabens (Om)

V: HomumHanbHoe HanpsikeHne apuratens (B)

I: HomuHanbHbIn TOk asuratens (A)

%X =

x 100 (%)

m HomuHanbHasa yactoTa ckonbxeHuns (P12)
MocunTainTe 3HaYeHne HOMUHANbLHOM YacTOThl CKONBXEHUA (B L) No npuBeaeHHOW Hke dopmyne

1 BBeauTe nojiy4eHHoe 3Ha4veHune.

(CuHXpoHHaA cKopocTb - HOMUHANBHAA CKOPOCTb)
HomunaneHas yactora ckonbkeHus (Mu) = x bazosas vactora (FO4)
CWHXPOHHas CKOpPOCTh

P09 ABuratenb 1 (YcuneHne KoMneHcauuum CKOnbXeHUs npu paboTe)

P10 (BpemMsi OTKNIMKa KOMMEHCaLMN CKOJbXXeHUS)

P11 (YcnneHue KoMneHcaunu CKOJIbXXeHUs MNP TOPMOXKEeHUM)
P09 n P11 ycrtaHaBnuBalT KOMMEHCAUMIO CKOMbXeHMst B % OTAENbHO Ans OBUraTeNnbHOro u
TOPMO3HOro pexumma paboTbl. YcTtaHoBka 3HadeHua 100% o3HayaeT MOSHYK KOMMEeHcauuto
HOMMHANbLHOrO CKOMbXeHusi. YBenudeHne komneHcauuun (P09, P11>100%) moxeT npuBectn K
konebaHMsIM CKOPOCTH, MO3TOMY YCTaHaBNUBANTE 3TU 3HAYEHWUS] OCTOPOXKHO.
Ons geuratenen Fuji, paspaboTaHHbIX AMsi BEKTOPHOrO YNpaBrieHUs, HOMUHANbHOE CKOMbXEeHUe
asuratensa ans  gsuraTenbHOro W TOPMO3HOMO  pexuma, onpegensemoe P09 un P11,
COOTBETCTBEHHO, MO3BONSAT YBENMUYNTE TOYHOCTb BbIXOAHOTO MOMEHTA.
P10 onpepenser Bpems OTKNMKa ONA KOMMEHCauuW CKONbXeHusi. B GonbluMHCTBE criyyaeB HeT
HeoOXOOMMOCTM U3MEHEHWUst 3TOro napameTpa OT 3aBoAcCKOM HacTpouku. Ecnu Heobxoammo
M3MEHUTb 3TOT NapameTp, MPOKOHCYIbTUPYMTECh C NpeacTasuTenem Fuji Electric.

P99 | | Bri6op aBuratens 1

P99 onpegenseT TMn ncnonb3yemMoro gsuratens.

3HayeHne P99 Twun aBuratens
0 Oeuratens Tnna 0 (CtaHgapTHbln gsuraTens Fuji, 8-9 cepus)

Oeuratens Tnna 1 (Osurateny ¢ 0603Ha4eHNEM MOLLHOCTYU B 11.C.)

[Oeuratens Tuna 2 (OBuratenb ANg BEKTOPHOrO ynpasrneHus)

1
2
3 Oeuratens Tuna 3 (CtaHgapTHbIn gsuraTens Fuji, 6-9 cepus)
4 [Opyrve gsuratenu

Ons Bbibopa pexuma ynpaBneHus ABuratenem mnu 3anycka npeobpasoBaTensi ¢ BCTPOEHHbIMU
(PYHKLMSAMN aBTOMATMYECKOrO yMnpaeneHus (Hanp. aBTOOpPCUPOBAHWE MOMEHTA M WMHAMKaLUS
pacyeTHOro MOMEHTa), HeobGXoOMMO MpaBWUMbHO YCTAHOBUTL MapameTpbl Asuratens. CHadvana
Heobxoaumo BbIOpaTb TUN ABUratens ¢ nomoulpto koga P99, 3aTtem yCTaHOBUTb HOMUHAIBHYHO
MoLLHOCTb Asuratens (kog P02) n nHuumanuanpoBaTb napameTpbl ABUratens ¢ MOMOLLbI koda
HO3. lMpu nHMumanuaaumm aBToMaTM4eckm yctaHoBATCA napameTpbl Asuratena (P01, P03, P06 no
P23, P53 no P56 n H46).

3HaveHnsa FO9 (Moavem momeHTa 1), H13 ([Nepesanyck nocrne npoeana nutaHusa (Bpems
nepesanycka)) u F11 (BnekTpoHHas 3awmTa OT neperpesa 1-ro asurarens) 3aBUCST OT MOLLHOCTM
asuratensa (cm. Tabn. 5.2), ogHako npouedypa WHUMUManNuM3auuvM ABuratens He npuBOaUT K
N3MEHEHUIO 3TUX napameTpoB. MNpu HeoOXOOQUMOCTM, HACTPOMTE 3TVM NapamMeTpbl NMpU TECTOBOM
3anycke.
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Ho3

| | MHuumanusauusa napameTpoB

HO3 uHuumanusmpyeT Bce byHKUMOHANbHbIE KOAbl B 3aBOACKME 3HAYEHUS UM MHUUManuMsupyet
napameTpbl ABurateneil. Ons mMameHeHus 3HadeHns HO3 HeobxooMMo OOHOBPEMEHHO HaXaTb

KnaBuLLn '@ + @ unu @_@ + @

3HavyeHune HO3

DyHKLMSA

0

VHMumanusaums oTknoYeHa

MHuumnanmnsaums Bcex (byHKLI,VIOHaJ'IbeIX KOAOB B 3aBOACKME 3Ha4YeHnaA

MHnumanmnsaums napameTpoB 1-ro gsuratens B cootsetcTeum ¢ P02 n P99

WHuupnanusauns napameTpoB 2-ro Asuratens B cootsetctamm ¢ P02 n P99

MHnumanmnsaums napameTpoB 3-ro apuratensi B cootsetcrteum ¢ P02 n P99

B |IWOIN|=

WHuupnanmsauus napameTpoB 4-ro asuratenst B cootsetctamm ¢ P02 n P99

e [INs vHMUManuaauum napameTpoB ABuratenemn, Heobxoanmo YCTaHOBUTb COOTBETCTBYHOLNE

(byHKLI,I/IOHaJ'IbH ble KOAbl.

PyHKLMOHANBHbIE KoAabl

BUPYKOTCA NapaMeTpbl cnpaBa

LLar MyHKT Henctene 1-n 2-1 3-n 4-n
ABvratenb | gBuraTtens |gBuratens|aBuratens
(1) Bbibop geuratens |BblbpaTtb TN gsuratenst P99 A39 b39 r39
(2) Mowmocts Y/ CTaHOBHTE MOLLHOCT P02 A16 b16 r16
\nBuratens (kBT)
(3) WMHuumanusauus VH1umMannanpoBaTb napameTpbl H03=2 H03=3 H03=4 HO03=5
P01, P03
_ ’ | A15, A17, | b15,b17, | r15, r17,
Eonn P99 (A39,039,139) = 0,1, P08 ~ P23 A20 - A37, 20 - b37, | 120 - 137,
MHuumnanmnsmpyemble ’ H46 'l A53 — A56 |b53 — b56 | r53 — r56
(yHKUMOHANBHLIE KORR! = 5657 A39 539, 139) = 2,
\NOMOMHNTENBHO UHMLMANK- FO4, FO5 | A02, A0O3 | b02, b03 | r02, r03

¢ [locne BbiNoONHEHMs MHULManu3auumn s3HaveHne HO3 Bo3Bpallaetca B “0”.

e Ecnn 3Hayenna P02, A16, b16 wnnn r16 otnmyaloTca OT CTaHOAPTHOrO psiga HOMUHANbHbIX
MOLLHOCTelN ABuraTenen, uHULManusmMpyemMble napameTpbl YCTaHaBMBAKOTCA ANA MEHbLIero u3

cTaHOapTHOro psiaa HoMUHaNa MOLLHOCTEN.

e basoBble nNapameTpbl ABuratenen, Ans KOTOPbIX WMHULMANIM3MPYHTCS OcTarbHble napameTpbl
npuBefdeHbl Hwke. Ecnu GasoBasi 4YacToTa, HOMMHAaNbHOE HaMpPsXKEHWE W YMCNO MOSIOCOB
oTNMyaeTcs OT yKasdaHHbIX HWXKe MapaMeTpoB, UMM UCTONb3YTCA HecTaHAapTHblE OBUraTenu,

N3MEHUTE 3TN AaHHble B COOTBETCTBUU C NMapaMeTpamMu, ykasaHHbIMW Ha LWWUUNbOWKE OBUraTena.

Bri6op gBuratens

Ba3oBble napameTpbl ABUraTenem

3HaveHne =0

CrtaHpgapTHbIv aBuratens Fuji, 8-s

4 nontoca 220B /60Ny 400B /50 Ny

mnm 4 cepus
3HayeHne = 2 4 nontoca -/ 50y -/50Ty
3HayeHue = 3 4 nontoca 220B /60y 400B/50 Iy,
3HauyeHune = 1 4 nontoca 230B /60y 460B/50 Iy

nameHeHun koga P02 ¢ nynbTa

ynpaeneHus

aBTOMaTn4ecKkn

obHoBRAKTCA

Mpu
(i [piesaii gy HkumoHanbHble koasl P03, P06 — P23, P53 — P56, 1 H46.
Takke npu nsmMeHeHun A16, b16 wmnu r16 aBTOMaTMYECKU W3MEHSAKTCA COOTBETCTBYIOLLME

beHKLlI/IOHaJ'IbeIe KOAbl ANA KaXaoro asurarens.
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H69
H76

ABTOMaTu4eckoe 3amepneHue (AHTU-peKynepaTMBHoe ynpaBrneHue) (Bbibop pexuma)
OrpaHuuntenb momeHTa (lMpepen npupalleHus 4acToTbl NPU TOPMOXKEHUM)

HG69 BknoYaeT nnm OTKMOYaeT aHTU-peKynepaTMBHOE ynpaBreHue.

B npeobpasoBaTensx 4acTtoTbl, He 060PYAOBaHHbLIX PEKYNEPATOPOM UMM TOPMO3HbIM YCTPOMUCTBOM,
npy BO3BpaTe peKynepaTMBHOW SHEPruM Bbille AOMYCTUMOW CMOCOOHOCTU MHBEPTOpa BO3HMKAET
owmnbka nepeHanpsaxeHus. Pekynepauusa npoMcxoauT Torga, Koraa 4YactoTa BpalleHus aBuratens
onepexaeT BbIXOOHYID 4acTOTy MHBEpTOpa W ABUratenb MepexoauT B PEeXUM aCUHXPOHHOMO
reHepartopa. Hambonee 4acToT pexum pekynepauum BO3HWKaET MpPU CIULLIKOM HU3KOM 3HaYeHuM
BpeMeHn 3amepnenHus (FO8) kormaa nmpu 3ameaneHuM BbIXOOHas 4acToTa CHWkKaeTcsa ObicTpee
YacToThl BpalleHns ABuratens.

Ons npepoTBpalleHns OWWMOKM NepeHanpshkeHUst  BKIHOYMTE  (DYHKLUIO  aBTOMATUYECKOro
3ameaneHus (aHTU-pekynepaTtuBHoro ynpasneHusi) H69, kotopas obecneuvBaeT ynpaBneHue
yacTtoTo Ans nopaepXaHust TopMo3Horo MomeHTa 0 H*M npu 3amegneHmn u pabote Ha
NOCTOSAHHOW CKOPOCTMU.

DyHKUMS
MpyHYyoMTENBHBIA OCTAHOB MpU
3HayeHne H69 npeBbILLeHnN haKTUHECKOro BpeMeH!
Pexum ynpaBnenus
3amensieHns 3-x KpaTHOro YCTaHOBMEHHOIO
3HaYeHUst

0 ABTOMaTN4ecKoe 3aMmeaieHne OTKIHYEHO —

2 YnpaBrneHue orpaHnyeHneM MoMeHTa BkntoveHo
3 YnpaeneHue HanpsikeHnem 3seHa DC BkrntoyeHo
4 YnpasneHue orpaHU4eHNEM MOMEHTa OTKNOYEHO
5 YnpaeneHue HanpsxxeHnem 3seHa DC OTKMOYEHO

Cepus FRENIC-MEGA nmeeT gBa pexuma ynpasreHUs TOPMOXEHUEM: OrpaHU4YeHne MOMeHTa 1
npaBneHne Hanps>KeHMem 3BeHa NOCTOSAHHOMO TOKa.

Pexum
Mpouecc ynpaeneHus Ycnosusi paboThl MosicHeHus
yrnpaBneHus
. BeicTpas peakuus.
YnpaBneHue BbIXOaHON
YnpaBneHue 4acToToN ANs BkntoueHo npu yckopeHuu, | Bbi3blBaeT MeHbLUe
orpaHu4eHnem paboTe Ha NOCTOSTHHOM ownbok
noaaepxaHusi TOpPMO3HOTO
MOMEHTa o CKOPOCTU U 3aMeaneHnn. nepeHanpsikeHus gaxe
MomeHTa 0%
npuv yaapHbIX Harpyskax.
YnpasneHune BbIXO4HON Bpems samegnexus
YnpasneHue _
HANPSHKEHNEM YaCTOTOW OIS CHUKEHUS BxkntoyeHo npu MeHbLLe 6rarogaps
3BEHa Ha HanpsbKeHWst 3BeHa 3ameaneHun. nyJwemy
HOGTOSHHOIO MOCTOSIHHOrO TOKa Npu OTkntoyeHo npu paboTe MCNosib30BaHUI0
ToKa NPEeBbILEHUN HANPSPKEHUS | HA NOCTOSIHHOW CKOPOCTW. pekynepaTuBHOM
YPOBHS1 OrpaHnyeHUst CnocoBHOCTU MHBEPTOPA.

Tak Kak 4Ype3mMepHOe yBEerMYeHMe 4YacTOoTbl B PEXUME OrpaHMyeHUs MOMEHTa OMacHo,
npeobpasoBartenb 4acToTbl MMeeT (YHKUMIO Mnpedena npupalleHns 4YacToTbl NPW TOPMOXEHMU
H76. lNpy orpaHnyeHMM MOMEHTa BbIXOAHas YacToTa OrpaHMYMBaEeTCsl Ha ypoBHe “3agaHHas
yactoTa + 3HaueHue H76”.

HeobxoOMMO MNOMHUTb, YTO OrpaHUYEeHWEe MOMEHTa MpU aHTU-PEKYyNepaTMBHOM B HEKOTOPbIX
cnyyasix BCce paBHO MOXEeT NpMBOANUTb K ownbkam nepeHanpspkeHus. YBenuueHue 3HadeHus H76
no3BonsieT yBENMYUTbL CMOCOBHOCTb aHTU-PEKYNEPATUBHOIO YNPaBneHus.

Kpome aToro, npu 3ameaneHun nNo OTKMYEHUN KOMaHabl 3anycka yHKUNS aHTU-pekynepaTUBHOIoO
yrNpaBneHns yBenuuMBaeT 4acToTy, B pe3ynbTaTe 4Yero MHBEPTOp MOXeT He obecneudnBatb
TOPMOXEHUs NpvBoda (Hanpumep, Npu BbICOKOM MOMeEHTe uHepuun). [Ins npefoTBpaLleHms 3Toro
dyHKUMs  H69 npegycmaTpmBaeT  OTKMOYEHUME  aHTU-peKynepaTUBHOIO  ynpaBfeHus npu
NPEeBbILEHNA BpEMEHW 3amMefrieHnst 3-X-KpaTHOro 3Ha4YeHWsi YCTAHOBMEHHOrO  BpEeMeHU
3amedneHns 1 npuHyguTenbHoe 3amedrnieHve ¢ BpemMeHem 3amenneHus H56 u cpabatbiBaHuem

A

owmnbkn £,
BknioveHne hbyHKLMN aBTOMATMYECKOrO 3aMefneHnsl MOXeT aBTOMaTUYECKU YBENUYNTL BpeMms
(i lpimevatie  samepnenus.
Ecnn NOAKMIOYEHO TOPMO3HOE YCTPOWCTBO C PE3UCTOPOM, OTKMUMTE (DYHKLMIO aHTU-
pekynepaTUBHOrO ynpaBneHus. ABTOMaTUYECKOe 3amefneHne MOoXeT ObiTb aKTUBMPOBAHO
BMeCTe C TOPMO3HBLIM YCTPONCTBOM, HTO MOXET NPUBECTY K KoneBaHsaM BpeMeHn 3aMeaneHus.
Mpy YCTAHOBKE CWLLKOM KOPOTKOrO BPEMEHU 3aMefneHUsi, HampshkeHWe 3BeHa MOCTOSHHOIO
TOKa YBEMUUMBAETCS CMMLIKOM GbICTPO, M MO3TOMY aBTOMAaTUYECKOe 3aMefrieHne MOXET He
nocrneBaTh 3a YBENUYEHWEM HarnpshkeHus. B 3ToM criyyae HeoBXOOMMO YBENUYNTL BpeMms
3amenneHs.
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H78
H94

WHTepBan o6cnyxmuBanusa (M1)
O6uwee Bpems paboTtbl 1-ro gBurartens

H78 (UHTepBan obcnyxmBaHusa (M1)) onpegenseT nHTepsan 06CNyXMBaHUSA B eAMHMLAX, KPaTHbIX
10 vacam. Ecnn obuiee Bpemsi paboThl 1-ro asuratens (H94) npeBbillaeT BpeMs, YCTaHOBIEHHOE
nonb3oBateneMm B H78, npeobpasoBaTesnb BblAaeT BLIXOAHOW CUrHan TamMmepa TEXHUYECKOro
obenyxmeaHus MNT [na  HanoMuHaHUS nonb3oBaTentd O HeobxoAMMOCTU NpoBeAeHUs
TEXHMYECKOro obcnyxnBaHus 0b6opyaoBaHus.

[nsa BkNOYEHUSA 3TON YHKUUKN, HasHavybTe OYHKLUMIO TarMepa TexHudeckoro obcnyxueanma MNT
Ha OAVH U3 OUCKPETHbIX BbIXOAOB (3HaYeHue doyHKUmn = 84).

HacTtpoika ocywectBnsaeTca B eguHuuax kpatHblx 10 yacam. MakcumanbHas HacTponka 9999 x 10
4yacos.

- OnanasoH HacTtporiku: 0 (OTknto4veHo); 1 no 9999 (kpatHo 10 yacam)

Mpavesarie Mocne Toro, kak o6Liee Bpemsi paboTel (H94) npeBbicuno 3HaYeHne MHTepBana oGCnyXMBaHUS
(H78), yctaHOBUTE HOBOE 3Ha4YeHMe nHTepBana obcnyxuneanust H78.

3Ta PyHKUMA MOXKET UCMNOSb30BaTLCA TOMLKO ANA 1-ro ABuratens.

MaHenb ynpaBneHuss NO3BonseT oToOpa3anTb obwiee Bpems paboTbl 1-ro ABuratens (CHETYMK
HapaboTku). 3Ta uWHpopmauns MoXeT OblTb UCNOMb3oBaHa Ansi peLleHus O MpoBeaeHUM
TexHuyeckoro obcnyxusaHus. HO94 nosBonsieT BpPY4YHYH KOPPEKTUPOBATb CYETYMK  paboThbl
asuratens. K npumepy, yctaHoBka 3HaveHust “0” B H94 cOpacbkiBaeT cyeTumk oOLlero BpeMeHu
paboTbl gBUraTens.

Ecnu paxe gsuratens paboTaeT HanpsiMyto OT CETU, a He OT MHBEePTOpa, NOACYET BPEMEHU paboThbl
ABuratens BO3MOXeH Omnarogaps MCMoNb30BaHWK CUrHana C  JOMONHWUTENBbHOIO KOHTaKTa
KOHTaKTOpa, noAkn4vatrowero asuratens K ceTu. [ns MCNonb3oBaHWs 3TOW BO3MOXHOCTMW,
HasHaubTe yHKUMM CRUN-M1 no CRUN-M4 (pacuyet HapaboTtku ¢ 1-ro no 4-ii ABuratens npu
paboTte OT ceTu, pyHKUMKN = 72 N0 75) HA OOUH N3 LM POBLIX BXOOOB.

(g ﬂpHngaHHe H94 umeet 16-puuHbIn bopmat. OAHako Npu peaakTMpoBaHUW C naHenu ynpasneHus H94
oTobpaxaeTcs B AecAaTU4HOM dopmare.

H79
H44

YcTaHOBKa KonuyecTBa 3anyckoB ansa obcnyxusaHus (M1)
CuyeTumK 3anyckoB 1-ro gBurarens

H79 onpepensieT KONM4eCcTBO 3anyckoB 4O NPOBEAEHUSA TEXHUYECKOro OBCnyXMBaHUSA, Hanpumep
Ansa 3ameHbl pemMHs. Ecnu konudectso 3anyckoB 1-ro asuratens (H44) npesbllaeT KONM4YecTBo,
ycTaHoBrneHHoe B H79, npeobpasoBaTtenb BblgaeT BbIXOAHOW CUrHam Tanmepa TEXHUYECKOro
obenyxmBaHus MNT gna  HanoMuHaHUS Monb3oBaTento O HeobxoAMMOCTUM NpoBeAeHUs
TEXHMYECKOro obCnyxnBaHns 060pyaoBaHus.

Onsa BkNOYEHUSA 3TON PYHKUUN, Ha3HaYbTe PYHKLUMIO TanMepa TexHn4eckoro obcnyxusaHmua MNT
Ha OOVH W3 OWCKPETHbIX BbIXOJOB (3HayeHne yHkuun = 84). YcrtaHoBuTe 3HadveHns H79 n H44 B
LwecTtHaguatepuyHom copmaTe. MakcumanbHoe 3HayveHune cdeTymka 65535 (FFFF B 16-pyvyHOM
dopmarTe).

- OwanasoH HacTtporiku: 0000 (OTkntoyeHo); 0001 — FFFF (16-pyyHbIi)

(i pmiesarne Mocne Toro, Kak cueTumk 3anyckos (H44) MpesbiC KOMMYECTBO 3aMyCKOB Ans 0GCHyXNBaH!s
=

(H79), ycTaHoBUTE HOBOE 3HaueHne H79 U HaxmuTe knmaBuwy ©#, nocne yero curdan MNT
cbpocuTcs.
OTa dYHKUMA MOXET MCMOb30BaTLCA TONLKO ANS 1-ro ABurartens.
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H81, H82 | | Ilerkas aBapus Hactponka 1 u 2

Ecnu npeobpasoBaTtenb 4acToTbl OMNpedenseT HEeKPUTUYHY OWWbKy “nerkas asapus’, OH
npopomkaeT paboTy 6e3 OCTaHOBKW C MHAMKaLMelt coobluenus £~/ Ha uudposom aucrnee. B
JOMONHeHne K uHAMKaumMm coobLleHus L-AL npoucxogut muraHne ceetogmoga KEYPAD
CONTROL u Bbligada npegynpexgawllero BbIXOOHOMO AuckpeTHoro curHana L-ALM. (Ons
ncnonb3oBaHust curdHana L-ALM Heobxoanmo HasHaunTb 3Ty PYHKUMIO Ha N0OON U3 OUCKPETHbIX
BbIXO4OB YCTaHOBMB Ntobyo 13 pyHkumin E20-E24, E27 B 3Ha4eHune “98”).

PyHKUMOHanbHble koabl H81 n H82 onpepgensioT, Kakaa M3 aBapui GyaeT mmeTb cTaTyc “nerkas
aBapwusi”.

B Tabnuue Hke npuBefeHbl aBapun, KOTOpbIE MOTYT MMETb CTaTyC “nerkasi asapuvs’.

Kopn HanmeHoBaHne Cwm. rnasy:
[ Meperpes pagnatopa naBa 6, cTp. 6-14
L= BHELLHW aBapUIHBLIN CUrHan Mnaga 6, cTp. 6-14
e BHyTpeHHWi1 neperpes M4 masa 6, cTp. 6-15
o Meperpes TOPMO3HOTO pesncTopa naga 6, cTp. 6-16
L ! po .5 | Meperpyska asuratens ¢ 1 no 4 Mmaga 6, cTp. 6-17
e Owwnbka ceTeBoi nnatbl aga 6, cTp. 6-20
E-5 Owwnbka onuum Mmaga 6, cTp. 6-20
E-5 OLwmbka cBsian RS-485 (COM nopT 1
Z%nt" Owwnbka cessnm RS-485 §COM nogT 2; Fnasa 6, cTp. 6-21
il HecooTBeTcTBME CKOPOCTU UMK Mnasa 6, cTp. 6-22
Yype3MepHOE OTKITOHEHME CKOPOCTH
A BeHTUnsATOp 3abrok1poBaH DyHKUMOHanbHLIN koa HI8, 6uT 5
i ParHee npeaynpexaeHme o ®yHKUMoHanbHLIN koa E20, =7
neperpyske asurartens
LiH PariHee pefynpexaeHue o ®yHKUMOHanbHbIN kog E20, =28
neperpese paavaropa
Lo~ OkoH4aHMe cpoka CryxObl dyHKUMOHanbHbIN Kog E20, =30
~E~ O6HapyxeHne notepw 3agaHns dyHKUMoHanbHbIM Ko E20, =33
e Asapusa ML dyHKUMOHanbHbIM Kog E20, =42
rt Hu3Kkuin MOMeHT aBuraTens ®yHKUMoHanbHbLIN koa E20, =45
Frl Cpabotan PTC TepmopeancTop dyHKUMOHanbHbIN kog E20, =56
W Cpok cnyx6bl MY (BpeMs paboTbl dyHKUMOoHanbHbIV Ko E20, =84
L apuratens) (PyHKUMOHANBHBINA koa H78)
Crd Cpok cnyx6el M4 (4ncrno sanyckos) %’;:SL?:;;;;::LTMKS&ES%)_84

Hactpoiika kogoB H81, H82 ocyulecTtBnsaeTca B LecTHaguatepuyHoM copmare. NogpobHee o

HaCTPOMKe CM. Ha crneayoLent cTpaHuue.
- AnanasoH HacTporikun: 0000 — FFFF (LecTHaguaTtepunyHbin)
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m HacTpolika cnoBa cTtaTtyca fnierkov aBsapum

[na HacTpoikuM crnoBa cTaTyca Jflerkon aBapum Ansi owmMbOoK B LUecTHaguaTepuydHom dopmarTe,
Kagowm owwmbke HasHavaetcda O6uT oT 0 go 15 kak ykasaHo B Tabn. 5.4 u 5.5. YcraHoBuTe
COOTBETCTBYHOWMA 6GUT B “1” ONs yCTaHOBKM cTaTyca NErkonW aBapun COOTBETCTBYIOLLEMY KOOy
owmnbkn. Tabn. 5.6 nokasbiBaeT CBA3b MeXAY KaXaonm ownbKom 1 nHankaumen Ha gucnnee.

Tabn. 5.7 nokasbiBaeT NnpeobpasoBaHme Tabnuubl U3 4-6UTHON OBOVMYHOM B 16-pUYHbINA.

Tabnuua 5.4. lerkasi aBapwusi: Hactporika 1 (H81), HasHauyeHne 61TOB BbiGpaHHbIM oLLnbkam

But Kopn CogepxaHue But Kopn CogepxaHue
15 - - 7 /% 5 | Neperpyska 3-ro gpurartens
14 — — 6 L4~ | Meperpyska 2-ro asuratens
~_r~ | Ownbka cBssm RS-485 ot
13 I (COM riopr 2) 5 Li. 4 | Meperpy3ka 1-ro gpuratens
~_r | Owwnbka ces3n RS-485 L MeperpeB TOPMO3HOIO
12 -~ | (COM nopr 1) 4 =71 | pesuctopa
11 F—5 | Owwubka onumm 3 — -
10 £ | Ownbka ceTeson nnathbl 2 /= | BHyTpeHHui neperpes M4
9 = - 1 fi_ﬂ’—;’—’ BHeLUHWI aBapuiHbINA curHan
8 /i 5 | MNeperpyska 4-ro asuratens 0 /2= ! | Neperpes paguatopa

Tabnuua 5.5. Jlerkas aBapust Hactpoiika 2 (H82), HazHayeHue 6utoB BeIGpaHHbIM oLwnbKam

But Kopn CogepxaHve But Kopn CogepxaHue
15 - - 7 ! ./~ | OkoHyaHve cpoka cnyx6bl
14 _ _ 6 i PaHHee npegynpexaeHue o
Lo neperpese pagvnaTopa
13 ~_r | Cpok cnyx6bl MY (4ncno 5 . PaHHee npegynpexaeHue o
Lo 3anyckos) H neperpyske asurarens
~~ | Cpok cnyx6bl MY (Bpems i
12 I paGoTLI ABUraTens) 4 i~ BeHTnnatop 3abnokuposaH
11 ~—— | Cpabotan PTC 3 _ _
~ | TepmopesuncTop
10 L4 | Husknin MomeHT asuratens 2 — -
9 ~ w7 | Aeapua NG 1 — —
HecooTBeTcTBME CKOPOCTM UMK
~— | OBbHapyxeHne notepn - -
8 I 0 EFi~£ | YpeamepHoe OTKMoHEeHWe
3agaHus
CKOPOCTY
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Tabn. 5.6. MHamkaumsa cnoBa cTatyca nerkon asapuu

(Mpumep) B H81 cTaTtyc nerkor aBapmm NnpncBoeH owwmbkam “Owwmnbka cessn RS-485 (COM nopt
2)”, “Owwubka cBsAsm RS-485 (COM nopt 1), “Owmbka ceTeBor nnatbl”, lNMeperpyska 1-ro

asuratens” u “leperpes pagnartopa”.

e LED4 LED3 LED2 LED1
aucnnes
but 15 [14 [ 13 [ 12| 11 101981 7 6 5|4 3 2 1 0
Kog - — |E-P E-E E-5 8-S = G S 315 210 ot - LS | O g
OBOUYHbIV 0 0 1 1 0]J]0| O 0 110 0 0 0 1
WectHagua| \— —— | ~ < |\ ~ - ~ ~
TePUYHbIi 3 4 5 1
a| (cM. Tabn
g 57)
I(:Sl u LED4 LED3 LED2 LED1
ecTHagua- p— —
TEPUYHbLIN _’ ’_’ _’ /
Ha aucnnee ’ ’ ! ’

m LllecTHagLaTUpUyYHOe NpeacTaBneHue

4-GUTHbIN KO4 MOXET ObITb NPeACTaBreH B LWecTHaguatepmydHom dgopmate (1 paspsg gucnnes). B
Tabn. 5.7. nokasaHo COOTBETCTBUE MEXAY 3TUMU ABYMSI OG03HAYEHUSIMU.

Tabn. 5.7 NpeobpasoBaHne ABOUYHOIO B LUECTHAALATEPUYHLIN hopmaT

[BONYHbLIN LlecTHaguaTepunyHbIn [BONYHbLIN LlecTHaguaTepunyHbIn
o0 ]|oO0|oO [ 110|010 s
o0 | O 1 /] 110 1] 0 | 1 [
0| 0|1 0 ~ 110 | 1 0 =
0|01 1 — 110 | 1 1 5
0 1 0 0 o 1 1 0 0 /-
0 1 0 1 - 1 1 0 1 i
0 | 1 110 ) 111 ]1]0 ~
0 1 1 1 ] 1 1 1 1 e~
< Ecnn H26 yctanosneHo B “1” (PTC (HemeaneHHbI OCTaHOB C oLwnGKON ,j’—,”—,’), n ecnm PTC-
ﬂpwmeanne TEPMOPE3NCTOP aKTUMBMPOBaH, npeobpasoBaTenb OCTaHaBnuBaeTca 6e3 cooblieHus L ‘1"75'_,

muranma csetogmoga KEYPAD CONTROL wunu BbIxogHOro AMcKpeTHoro curHana L-ALM
He3aBMCUMO OT Ha3Ha4veHHoro buta 11 (cpaboTtan PTC Tepmopesuctop) koga H82.

H97
H45

OuucTKka ucTtopmum aBapum
Mmutaumsa owanodkm

H97

. (A~
aBapum, Heobxoaumo OHOBPEMEHHO HaXaTb KnasuLun @ + \{\/

H45

o4yunuiaeT UCToputo aBapM|7|, COXPaHEHHY0 B NaMATn npe06paaoBaTenﬂ yacToThl. [1ns o4nmcTkm

Bbi3blBaeT cpabaTbiBaHWe TecToBOW owubku npeobpasoBatens </~ Ona  MNPOBEPKU

KOPPEKTHOM OTPaboTKM OLWMOOK BHELLHEN cxemon. CoxpaHeHHas olmMbKa MMUTaUUK aBapum Takke
MOXET ObITb oumLleHa dyHKunen HI7.

3HayeHne H97 DyHKLMA
0 OTkntoyeHo
1 BkritoueHo
(YcTaHoBKka “1” oumLlaeT MCTOPUIO aBapui 1 Bo3BpalwaeTt 3HaveHue B “0”)
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H98

| | PyHKUMM 3awmThbl / 06CnyXnBaHusA

H98 ycTaHaBnvBaeT pexuMbl BKNIOYEHUA UNN OTKIMIOYEHNS (PYHKLMI aBTOMAaTUYECKOrO CHUXEHUS
HecyLen 4acToTbl, 3awWmnTbl OT 00OpbiBa hasbl HA BXOoAe, 3awmTbl OT 0bOpbiBa ¢hasbl Ha BLIXOAE,
BbibOpa HavanbHOro nopora yHKLMU OLEHKN CpoKa CnyObl koHAeHcaTopoB 3BeHa DC, oueHkM
cpoka cnyxbbl koHaeHcaTopoB 3BeHa DC, KoHTpons OnOKMPOBKM BEHTMNATOPA, KOHTPOMS
HencnpaBHOCTN TOPMO3HOIO TpaH3ncTopa 1 Tuna ucnonHenuna (1IP20/40).

ABTOMaTMyecKkoe CHMXKeHue Hecyllen Yyactotbl (but 0)

Ota dyHKUMS MOXeT OblTb WCMONb30oBaHa AN OTBETCTBEHHBLIX MEXaHW3MOB, TpebyroLmMx
©e30CTaHOBOYHYO paboTy.

[axe ecnun neperpesaeTca pagvaTop WM OEWCTBYET neperpyska M3-3a MNOBLILEHMS Harpysku,
BbiCOKasi TemnepaTtypa OKpyXallen cpefbl WM HEeucrpaBHOCTb CUCTEMbl  OXNaxaeHus,
BKIMIOYEHME 3TOW (hYHKLIMM CHIKAET HECYLLYHO YacToTy Ansl NpeJoTBpalLeHusl OGOk (LA /LA
wnm L L), TloMHUTe, 4TO BKMIOYeHWe 3TOW (DYHKLMM MOXET MPUBECTU K YBENMUYEHWMIO LyMa
asuraTens.

3awumTa oT o6pbiBa ha3bl Ha Bxoae (L u7) (But 1)

Mocne onpegeneHnsa 6onbLIMX NynNbCaunUi HanNpsXKEHWst B 3BEHE MOCTOSIHHOTO TOKa U3-3a obpbiBa
¢asbl Ha Bxoge unu gucbanaHca a3 TpexdasHoOro HanpskeHus aTta (PyHKUMS ocTaHaBnvBaeT
WHBEPTOP C OLLIMOKOM Lo,

@ Mpun HM3KOW 3arpy3ke UM NOAKMYEHHOM ApOccerne 3BeHa NOCTOSAHHOMO Toka, 06pbIB hasbl Unu

PHMEYaHHE nucBanaHce HanpsXKeHWI 3amMTa MOXET He cpabaTbiBaTh 13-3a HU3KUX Nyrbcauui
HanpshKeHUs B 3BeHe NOCTOSIHHOIo ToKa

3awmTa oT 06pbIBa ha3bl HA Bbixoae (,j’:?_! (burt 2)
Mocrne onpeaeneHua obpbiBa asbl HA BbIXOAe WHBEPTOpa BO Bpems paboTbl, aTa (yHKLUMSA
OCTaHaBNVBaeT MHBEPTOP C OLLINGKOA i L.

Mpimesanne KorAa K BLIXOAY NOAKTIONEH MAHUTHBIA KOHTAKTOP, TO MPY OTKIIOYEHMM MAarHTHOTO KOHTAKTOPA,
Bce (hasbl pa3mbIKaloTCA OAHOBPEMEHHO. B Taknx cnyyasx aTa 3aluTa He cpabaTbiBaer.

Bbibop HavanbHoro nopora (yHKUMU OLIEHKU CpoKa cnyXObl KOHOEeHCAaTOpOB 3BeHa
nocTosiHHoro Toka (but 3)

But 3 wucnonb3yetcs ana Bbibopa HayvanbHOro mnopora PyHKLUMM OLEHKM CpoKa CRnyXObl
KOHOEHCATOpPOB 3BeHa MOCTOSHHOrO TOKA — 3aBOACKOE 3HayeHue WnM  yCcTaHOBMEHHOE
nonb3oBartenem.

puwgsanse TPv MCnonb3oBaHMM MHOrOYHKUMOHANbHOMO MynbTa oneparopa TP-G1 npeobpasosarens He
BbINOSHAET aBTOMATMYECKOe W3MEpEeHWe eMKOCTU HanpshkeHUsl 3BeHa MOCTOSHHOTO TOKa,

MCMOoNb3ysl 3aBOACKOE 3HAYEHUE HayarbHOro YPOBHS, T.K. YCMOBUS M3MEPEHUS OTNUYaTCs OT
YCMOBUIA MpWU 3aBOACKOW HacTpoiike. [Ins Mcrnonb3oBaHUs MONb30BaTENbCKOTO HayanbHOro
nopora Heob6xoaoMMO NMPOWM3BECTM NpoLieaypy U3MEPEHUSI HAYanbHOro Mopora focre MOKYMKu
uHBEpTOpAa.

(Cm. nasy 7, Pasgen 7.3.1 “OueHka cpoka cnyxobl”)

OueHka cpoka cnyX6bl KOHOEeHCAaTOPOB 3BeHa NOCTOAHHOIO Toka (but 4)

OueHka cpoka cryx0bl KOHOEHCATOpPOB 3BeHa MOCTOSHHOIO TOKA OCYLIEeCTBNSETCA MyTeMm
uU3MepeHnss BpeMeHu paspsga KOHOEHCaTOpOB MOcre OTKMNouYeHus nuTaHus. Bpemsa paspsga
KOHOEHCATOPOB 3aBMCUT OT Harpy3kM UCTOYHUKa nutaHus BHYyTpu [NY. MNoatomMy ecnu Harpyska
BHYTpu MY cunbHO BapbupyeTcH, TOYHOCTb OLIEHKM Cpoka CnybObl yMeHbluaeTcs, B pesynbTare
yero BO3MOXHO OLIMOOYHOE onpedeneHue OOCTMXKEHUSI MpedenbHOro  cpoka  Cnyxobl
KOHAeHcaTopoB. [ns npenoTBpalleHust 3TOM  OWWMOKM  OYHKUMIO OLEHKM CpoKa  CryXObl
KOHAEHCaTOPOB 3BEHA MNOCTOSAHHOIO TOKA MOXHO OTKITHOYNTD.

Tak KaK B yKa3aHHbIX HUXe Crydyasx Harpy3ka MoXeT CUINbHO BapbUpOBaTbCH, OTKMUMUTE PYHKUMIO
OLEHKN cpoka cnyxbbl BO Bpems paboTbl. [Ana uamMepeHus BkoYanTe 3Ty QYHKUMIO Mpuy
NpoBeAeHNN NeEpMOaNYECKOro 06CcnyXmnBaHus ¢ cobnoageHnemM TpebyeMbixX YyCroBUIN N3MEPEHUS.

o Vicnonb3yeTcs BXoA AONOMHUTENBHOIO NUTaHWS YNpaBNeHUs.

¢ Vicnonb3ayeTtca MHOroyHKUWOHanNbHbIN NynbT onepaTtopa TP-G1 nnu onuuoHaneHasa nnarta.

e K knemmam 3BeHa NOCTOSIHHOrO TOKa MOAKINOYEH Apyron npeobpasoBaTtenb Unu pekyneparop.

KoHTponb 6noknpoBku BeHTUnsitopa (but 5) (ansa N4 mowHocTtbio 75 KBT 1 Bbiwe)
MNpeobpasoBaTeny MOLLHOCTBLIO 75 KBT 1 BbilLe NMEIOT BEHTUNATOPbLI BHYTPEHHETO OXNaXAEHUS.
Ecnn npeobpasoBatenb dukcupyeT ONOKMPOBKY BEHTMNATOPA M3-3a MOSIOMKA WU OpYron
MPWYMHBI, MOXHO BbIGpaTh NpoAomkeHe paboTbl UMK Nepexos B aBapuitHoe COCTOsHME.
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AsapuitHoe coctosiHue: MY BbigaeT ownbky £/~ / n ocTaHaBnMBaeTcs Ha Bbibere.

MpogomxeHue paboTbl: MY He BXOOUT B aBapUIAHbIA PEXUM M NpoAaorkaeT paboTy asuratens.
MomHute, 4to MY BkMovaeT BbixogHble curHanbl OH u LIFE, Ha3Ha4YeHHble Ha TPaH3UCTOPHbIE
BbIXOA4bl NPy BIIOKMPOBKE BEHTUNATOPA HE3aBUCMMO OT HAacTpouku buta 5.

puigsaae ECNv BKNIOYEHO ynpaBrieHne BKIloYeHMem/BbikNioueHNeM BEHTUNATOPOB oxnaxaenua (H06=1)
BEHTUNATOP MOXET OCTaHaBMBaTbCA B 3aBMCUMOCTU OT TemnepaTypbl M4Y. B aTom crydae

6GrokuMpoBka cuyuMTaeTca AOMYyCTUMOW (HanpuMep, BEHTUNATOP OTKMYaeTcsa Mo KoMaHnAe
OCTaHOBKW BEHTUNATOpa), MO3TOMY npeobpasoBaTentb MOXET He BKMYaTh curHanbl LIFE vnu
OH \nu OTMeHsITb OWNBKY 47 /, Aaxe eCnn BEHTUNSTOPbI OXMaX/AEeHUs! BHYTPEHHEro Bo3ayXa
3abnokMpoBaHbl 13-3a HeucnpaBHocTu. (Ecnu Bbl 3anyckaeTe npeobpasoBaTenb B 3TOM
COCTOSIHMM, OH aBTOMAaTWYeCKU BblAAeT KOMaHAbl 3anycka BEHTUIISITOPOB, MO3TOMY WHBEPTOP
onpegensieT 3abr0KMPOBaHHOE COCTOSIHME BEHTUNATOPOB W BKMOYAET BbIXOAHbIE curHans! LIFE
unu OH vnu BbifaeT owmbky Li7 /

/
i

MomHuTe, 4TO AnuTenbHas paboTta npeobpasoBaTens npu 3abNOKMPOBAHHBLIX BEHTUNSATOPOB
OXNaXaeHusi BHYTPEHHEro BO3JdyXa MOXET COKpallaTb CpPOK CIyXObl 3NeKTPONMTUYECKUX
KOHOEHCATOPOB MnaTbl YMNpaBleHns M3-3a BbICOKOW Temnepatypbl BHyTpu 4. Ybeautecb, 4uto
COCTOsIHME MpoBepsieTca C nomowbio curHana LIFE v gp., n 3ameHuTe 3abfoKMpOBaHHbIE
BEHTUNATOPbI Kak MOXHO ObICTpee.

KOHTpONb HeUCMPaBHOCTM TOPMO3HOTO TpaH3ncTopa (6uT 6) (/7 22 KBT unn Huxe)

Mocne onpeneneHnsi HEWUCMPaBHOCTM BCTPOEHHOTO TOPMO3HOTO TpaH3WUCTopa aTa  (YHKLMS
ocTaHaBnueaeT npeobpasoBaTent W BbidaeT owmbKy oioi7. YcTaHoBuTe 3TOT 6uT B “0”, ecnu
npeobpasoBaTeslb He WCMOMb3yeT TOPMO3HOM TPaH3UCTOP MMM HeT HeobXOAMMOCTM BXoda B
aBapuiiHoe COCTOsIHME.

MepekntoyeHue cteneHu 3awmthbl IP20/IP40 (But 7) (22 kBT nnu Huxe)

Mpu yctaHoBke onumu cTeneHn 3awmTtbl IP40 ans npeobpasoBaTteneit MOLWHOCTbIO 22 KBT vnu
HWXe BKMUMTE 3TOT OUT B “1” gna cormacoBaHus 3almUTHBIX OYHKUMA cTeneHnu 3awmTtbl [P40.
MoapobHee cM. MHCTPYKUMIO Ha onumio IP40.

[nsa yctaHOBKM (pyHKUMOHanNbHOro koga H98 HasHaybTe 3HayeHue (PyHKUMU (BKM/BLIKM) KaKOoMy
OuTy 1 NnpeobpasyiTe 8-OMTHOE 3HAYEHME B AECATUYHOE YUCITO.

HasHaubTe 3HayeHue yHKUMM Kaxgomy GUTy U npeobpasyiTe Yncro B COOTBETCTBUAU C MPUMEPOM

HWXe.

But DyHKLUUSA 3HayeHune 6uta = 0 3HaveHve buta =1 | 3aBoAckasi HacTpomnka
ABTOMaTUYECKOE CHIDKEHMWE .
0 o OTKnNoYeHO BkntoyeHo 1: BkntoyeHo
HecyLlel YacToThl
3awmTa ot obpbiBa (hasbl Ha CpabaTbiBaHue 1: CpabaTbiBaHue
1 th P ® MpopomkeHne paboTbl P P
BXoAe 3aWwuThI 3aWuThI
3awwmTa ot 0bpbiBa hasbl Ha CpabaTbiBaHue 0: MpoponxkeHne
2 - P ® MpopomkeHne paboTbl P oA
BblXxoae 3aWwuThbl paboThbl
BbI6op HavanbHOro nopora
HKLUW OLIEHKM CpoKa CryX0bl __ |Monb3oBaTtenbckas 0: 3aBoackasi
3 cpyHKu H P Y 3aBoackasa HacTpoWka o A
KOHOEHCATOPOB 3BEHA HacTponka HacTponka
NOCTOSIHHOIO TOKa
OueHka cpoka cnyx6bl
4 |KOHOEeHCcaTopoB 3BEHa OTkntoyeHa BknioyeHa 1: BkntoyeHa
NOCTOSIHHOIO TOKa
KoHTponb 6GrnoknpoBku CpabaTbiBaHue 0: CpabaTbiBaHue
5 MpopomkeHne paboTbl
BEHTUNATOpa 3aLmThI 3aWumThbI
KoHTponb HencnpaBHOCTU CpabaTtbiBaHue 1: CpabaTbiBaHue
6 MpogonxeHne paboTol
TOPMO3HOrO TpaH3ncTopa 3aWwumThbl 3aWwumThbl
MepekntoyeHne cTeneHn
7 1P20 IP40 0: IP20
3awmTbl IP20/IP40

Mpumep npeobpasoBaHWs M3 ABOMYHOrO B AECATUYHBLIA cbopmaT (Ans 3aBOACKOM HACTPOMKW, MOKa3aHHOW

BblLLIE)

HecatnyHoe yncrno = BuT7x2’ + Butx2® + Butsx2® + Butdx2* + Butdx2® + But2x2? + Buti1x2' + But7x2°
= but7x128 + but6x64 + bnt5x32 + brut4x16 + but3x8 + but2x4 + but1x2 + but7x1
= 0x128 + 1x64 + 0x32 + 1x16 + 0x8 + 0x4 + 1x2 + 1x1

= 64+16+2+1
=83
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A42, ba2

r42

MepekniovyeHue [Buratens/MapameTpsbl 2, 3, n 4 (Bbi6op pexnma)

KombuHauunsa komaHg undposbix BxogoB M2, M3 n M4 npuBoanT K NepekntoYeHnto Ha nrobon ma 1-
ro no 4-i geuratenb. [Npu nepeknodeHun asuraTenst rpynnbl YHKUMOHAMNBHBIX KOAOB, KOTOPbIE
WHBEPTOP MCMNOSb3yeT ONS YNpaBneHus ABUraTenieM Takke NepekrioyalTcs Ha COOTBETCTBYHOLLME

rpynny.
BxogHas komaHga | BbiGpaHHbIN ABUraTenb, paboTaroLmin Koz nepekrioueHms BkntoyeHne
M2 M3 M4 ot MY (Fpynna pyHKUMOHAaMNbHbIX Neuratens/MapameTpyi BbIXOQHOro
KOZJ0B) curHana
BbIKJ1|BbIKI | BbIKJT [1-11 gBuratens (OCHOBHbIE Kofbl) — SwWmMm1
BKJ1 — —  2-n gBuraTens (A kogbl) A42 SWmMm2
BbIKJT1| BKI1 —  |3-n gBuratens (b kogbl) b42 SWM3
BbIKI | BbIKIN | BKJ1 [4-in aguratens (r kogpbl) r42 SWw4
C TOYKM 3peHUst BpeMeHn cpabaTtbiBaHNs curHana, kombuHauum komang M2, M3 u M4 qormxHbl
( ( ﬂpumeanne 6bITb YCTaHOBMEHbI 6oree YeM 3a 2 MC 40 Nogayn KoMmaHabl 3anycka.

OT HacTpomku yHKUUOHAnNbHbLIX kogoB A42, b42 wnu r42 3aBUCAT TUM MEPEKIHOYEHUS
KomMBuHaumen komaHag M2, M3 n M4: nepekniodeHne mexgy asuratensamu (2-m, 3-m mnn 4-m) um
nepeknyeHne MHANBMAyanbHbIX NapameTpoB apuratens (A kogpl, b kogpl, r kogpl).

3HaueHune A42, [MepekntoyeHne JOCTYMHO, ecnn
DyHKUMA .
b42 nnu r42 npeobpasoBaTternib HAX0OUTCS:
0 Osuratens (MepekntoveHne 2-ro, 3-ro unm B ocTaHOBNEHHOM COCTOSIHUM (BCe
4-ro gBurarens) KOMaHAbl 3anycka OTKYEHbI)
MapameTpbl (MepekntodeHne Ha
1 nHamesuayansHble A kogbl, b kogpl unu r Bo Bpemst paboTbl
KoAbl ABuraTens)

Ecnu 3HayeHue dyHKUMOHanbHbIX kogoB A42, b42 unu r42 ycraHoeneHo B “0: [euraTtenb’, To kombuHaums
komaHg M2, M3 n M4 nepekniovaeT gsuratenb Ha ftobon u3 ¢ 2-ro no 4-i 1 Takke nepeknovaeT
rpynnbl PYHKUMOHaNbHbIX KOAOB, COOTBETCTBYIOLUME BbIOPaAHHOMY [ABUraTento, kak nokasaHo B
Tabn. 5.8. OgHako NOMHUTE, YTO (PYHKLMOHanNbHbIE KOAbI, yka3aHHble B Tabn. 5.9 HegocTynHbI npu
BblbOpe aBuratens co 2-ro no 4-i.

Ecnu 3HaveHne dyHKUMoHanbHbIX kogoB A42, b42 wnu r42 yctaHoBrneHo B “1: MapameTtpbl”, To koOMBMHaUMSA
komaHg M2, M3 n M4 nepeknioyaeT MHAMBUAOYanbHble NapameTpbl ABuUratens, NOMeYeHHble
3HaKkoM Y B KonoHke “Koabl, 4OCTYMHble ANS nepeknoyeHns napameTpo” B Tabn. 5.8.

Tabn. 5.8 dyHKUMOHaNbHbIE KOOI 4TS NEPEKTHYEHNS

QDyHKUMOHAmNbHbIE KOAbI Kogpbl,
1-n 2-n | 3-n | 4-n |pocTynHble Ans

HaseaHuve
ABUra- \[nBura-|ABura-jaBura-| NepekntoYveHms
Tenb | Tenb | Tenb | Tenb | NapamMeTpoB
MakcumanbHas YactoTa FO3 | A01 | bO1 | rO1
BasoBas yacToTa FO04 | A0O2 | b02 | r02
HomuHanbHoe HanpsixeHve Ha 6asoBow YacToTe FO5 | A0O3 | b03 | r03
MakcrmansHoe BbIXOAHOE HanpshkeHne FO6 | A0O4 | b04 | rO4
MNogbem MoOMeHTa FO9 | AO5 | b05 | r05

OnekTpoHHas 3alwumTa OT neperpesa ABuratens F10 | A06 | bos | ro6
(Bblbop Tuna asuraTtens)

(YpoBeHb obHapyxeHus neperpysku) F11 | A07 | b07 | r07

(Tennoas nocTtosiHHasi Bpemenn) F12 | A08 | b08 | r08

[TopMOXXEHE NOCTOSIHHBIM TOKOM F20 | A09 | bo9 | ro9
(YactoTta Hayana TopMOXXeHUS)

(YpoBeHb TopmoxkeHust) F21 | A10 | b10 | r10

(Bpemsa TopmoxkeHusa) F22 | A11 | b11 | r11

YacTtoTa 3anycka F23 | A12 | b12 | r12
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Tabn. 5.8 dyHKUMOHaNbHbIE koAbl Ans nepekntoyeHnst (MpogomkeHne)

DyHKUMOHANbHbIE KoAbl Kogpbl,
EEmEnE 1-n 2-1n 3-n | 4-n |pocTynHble Ans
ABUra- \nBura-ABura-jaBura-| NnepekntoveHms
Tenb | Tenb | TeNb | Tenb | NapameTpoB
Bbi6op Harpysku/ ABTocopcrpoBaHue MomeHTa/ F37 | A3 | b13 | 113 Y
ABTO-3HEeprocbepexeHme
Bbi6op pexuma ynpasneHus npuBogomM F42 | A14 | b14 | r14
flsuratens PO1 | A15 | b15 | r15
(Kon-Bo nontocos
(HomuHanbHasa mowHocTb) P02 | A16 | b16 | r16
(HomuHanbHbi TOK) P03 | A17 | b17 | r17
(ABTOHacTporka) P04 | A18 | b18 | r18
(Tok xonocTtoro xopga) P06 | A20 | b20 | r20
(%R1) P07 | A21 | b21 | r21
(%X) P08 | A22 | b22 | r22
(YcmneHune komneHcauum ckonbxXeHeHns npu pabote) P09 | A23 | b23 | r23 Y
(BpeMmsa oTknuka komneHcaumm ckonbxeHust) P10 | A24 | b24 | r24 Y
(YecuneHnune koMneHcaummn ckonexeHns npu TopmoxeHun) P11 | A25 | b25 | r25 Y
(HomuHanbHas 4YactoTa ckonbxeHus) P12 | A26 | b26 | r26
(KoacbpuumeHnT notepb B ctanu 1) P13 | A27 | b27 | r27
(KoadhduumeHT notepb B ctann 2) P14 | A28 | b28 | r28
(KoadhdpuumeHT notepb B ctann 3) P15 | A29 | b29 | r29
(KoadhpuumeHT Hacbiwennsa 1) P16 | A30 | b30 | r30
(KoadbdpuumeHT Hacbiwenusa 2) P17 | A31 | b31 r31
(KoadbpuumeHT Hacbiwennsa 3) P18 | A32 | b32 | r32
(KoadhpuumeHT Hacbiwernna 4) P19 | A33 | b33 | r33
(KoadpdpuumeHT HacbiweHusa 5) P20 | A34 | b34 | r34
(PacwmpeHHbIn koadhdunumeHT Hacbiwenns “a”) P21 | A35 | b35 | r35
(PacwmpeHHbIn koadhdumumeHT HackiweHns “b”) P22 | A36 | b36 | r36
(PacwmpeHHbIn KoadduumeHT HacbiweHnns “c”) P23 | A37 | b37 | r37
Bbi6op gsuratens P99 | A39 | b39 | r39
KomneHcauums ckonbxeHus (Ycnosus paboTbl) H68 | A40 | b40 | r40 Y
KoadhdunumeHT nogaenexus konebaHuin Toka aBuratens H80 | A41 | b4d1 r41 Y
PerynaTtop ckopoctu 1 do1 | A43 | ba3 | ra3 Y
(dunbTp 3aa4aHUsi CKOPOCTU
(PunbTp OC ckopoctn) d02 | A44 | b44 | r44 Y
P (Ycunenne) dO03 | A45 | b45 | r45 Y
| (Bpemsi nHTerpupoBarusa) d04 | A46 | b46 | r46 Y
(BbixogHon ouneTtp) d06 | A48 | b48 | r48 Y
3apesepBupoBaHoO d51 | d52 | d53 | d54
O6Lee Bpems paboThbl AgBuratenst H94 | A51 | b51 r51
YcTaHOBKa cyeTyYMKa 3anyckoB ABuratens H44 | A52 | b52 | r52
lByrarenn
(%X nonpaBoyHbIN KO3hULMEHT 1 P53 | AS3 | b53 | 153
(%X nonpaBo4HbIn ko3 duumeHT 2) P54 | A54 | b54 | r54
(MomeHTOOGpa3sytoLwumii ToK Npy BEKTOpHOM ynpasneHun) P55 | A55 | b55 | rb5
(KoadhcpuupmeHT HaBegeHHoro HanpsbkeHust) P56 | A56 | b56 | r56
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Tabn. 5.9 dyHKUMOHamNbHbIE KOAbl, HEAOCTYNHbIE ANS [

BuraTenemn co 2-ro rno 4-n

[encteue ona guratenemn co 2-

HasBaHue DyHKLUMOHaNbHbIE KOAbI o
ro no 4-n
HenvHenHas U/f xapakTepuctuka H50 — H53, H65, H66 OTKINIOYEHO
YacToTa 3anycka 1 Fo4 OTKNIoYEHO
(Bpems yoepxaHun)
YacTtoTa octaHoBa F39 OTKNIoYEHO
(Bpems yaepxaHus)
MpenynpexaeHue o neperpy3ake/ E34, E35 OTKNIoYEHO
[MpeBbileHne ToKa
BblpaBHMBaHMe Harpysku H28 OTKntoYeHO
UP/DOWN YnpageneHue H61 durkcmpoBaHHas HavanbHas

(HacTpoiika Ha4anbHOM 4acToTbl

yacrtota (0 I'u)

J01-J06, J08-J13, J15-J19,

MO ynpaenexve J56-62, E40, EA1, HO1 OTKntoYeHo
YnpasneHve TOpMO30M J68-J72, J95, J96 OTKntoYeHO
OrpaHunynTtens Toka F43, F44 OTKNtoYeHO
OrpaHunyeHne HanpaBneHus HO8 OTKMIOYEHO
BpaLleHus
[MpeaBapuTenbHOe HacbIWweHe H84, H85 OTkntoYeHO
WHTepBan obcnyxuaHns/

YcTaHoBKa cyeTyuka 3anycka H78, H79 OTKMoYeHo

asuratenen ans obcnyxuBaHus
NTC Tepmope3ncTop H26, H27 OTKNOYEHO
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Jo1

| | NMUAO ynpaBneHue (Bbi6op pexnma)

Mpu MANO-ynpaBneHun KOHTPOMMpPYEeMbl MNapamMeTp TEeXHONOMM4eckoro npouecca uaMepsieTcs
OaT4YMKOM U CpaBHMBAETCS C 3afaHHbIM 3HayeHuem (Hanpumep, 3agaHwem TemnepaTypsbl). [Mpu
NOSIBNIEHUN OTKIMOHEHUSI MeXAy 3afaHUeM U n3MepeHHbIM 3HadeHuem MWL ynpaeneHue paboTtaet
Tak, YTobbl MMHMMU3NPOBATL OTKMOHEHME. JTO 3aMKHyTas cuctema ¢ obpaTHOWM CBA3blO, KOTopas
nogaepxuBaeT perynupyembli napameTp (3HadveHne obpaTHOM CBA3W) Ha 3agaHHoM yposHe. MN[0
yrnpaBneHne paclumpsieT obracTe UCMONb30oBaHUSA npeobpasoBaTenst 4acToTbl ANs ynpaBneHus

TexXHOoJiorn4ecknmMmm npoueccamm, TakMMn Kak perynmpoBaHue pacxoda, gaBlieHUA, tTemMmnepatypbl U

ynpaereHne CKOPOCTLI0 B CUCTEMAX HAMOTKM.
Ecnn MU0 ynpaBneHne BkntoveHo (JO1=1, 2 wnu 3), TO ynpaBneHne 4acTOTOM MHBEpTOpa
nepekntoyaeTcst oT 6oka py4yHoOro 3afaHusi YactoTbl K GNIOKy aBTOMAaTMYECKOro 3afaHust 4acToThbl

ot NMN-perynatopa.
m Bbi6op pexuma (JO1)

JO1 onpegenset tun NMNL perynartopa

Bbriok-cxema MNMAA-perynatopa npouecca

3Haqe1HV|e OyHKLUUS
JO
0 OTkoYeHo
1 BkntoueHo
(perynaTop npouecca, NpsiMoe ynpasneHne)
2 BkntoueHo
(perynsaTop npolecca, MHBEPCHOE yrnpaBrneHue)
3 BkntoyeHo
(perynsaTop HaTshxkeHus1)

{ PYHHOE JafaHuve CKOpoCcTH

3apanwe N0 .
06p. ceaas MW

Briok-cxema perynsitopa HaTshkeHus

—

N

GUKCUPOBAHHLIN POMWK

Mozuuma - sepxHMA Nnpegen

Ponuk-HATRRMTENL

MNoavuus - 3agaHre

Moauuus - HKHWA Npenen

€

3anaHue 4acToTbl

HarsxHoe

— YETPORCTBO

L]
DUKCHPOBAHHLIA POMWK

YnpasneHue CKOPOCTLIO BPaLEeHWA

3 NoauLMK i
() MHBepTop
Or0po10B

MoteHunomeTp

NOAAEPHAHHA NONOKEHHA PONHE-HATAXKTENA

MHBEPTOD KOHTPONMPYET NMHERKYIO CXOPOCTS ANS

3anaHue CKoOpoCcTH ‘\I

(FmasHoe aagaHue) _J
Bananve MW (3apanne
MOINULIMK HATARMUTENS )

OC N (OC
NoO3ULIMK HAaTHMW TE.‘]'ISI)

BepxHui npeaen

>
pErynaTop

nwa

3apanve YacToTbl

| S—
Fammn

HiwxHui npegen
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- OyHkums JO1 obecneunBaeT nepeknoydeHne mexay NpsAMbIM U UHBEPCHLIM YNpaBneHneMm Bbixoda

MM, nossonss BblIOpaTe NPoOLECC yBENUYEHUs/3aMeaNeHNsi CKOPOCTM BpaLleHUsT B 3aBUCUMOCTM
OT 3Haka OWMWOKM Mexay 3ajaHneM U curHanom obpaTHoW CBsi3W, B pe3ynbTaTe 4Yero
obecneynBaeTcs BO3MOXHOCTb WCMONb30BaHWS WMHBEPTOpa AN YNpaBleHUsl KOHAMLUUOHepamu
BO3adyxa (ynpaBneHue HarpeBoM W oxnaxaeHuem). KomaHga puckpetHoro Bxoga IVS paet
BO3MOXHOCTb MepekmniovaTe TUM yNpaBneHUus Mexay npsMbiM M MHBEPCHbIM YrpaBlieHUEM BO
Bpems paboTsbl.

s MogopobHee O nepeknioyeHUn Mexay npAMbIM/MHBEPCHBIM —yrnpaBneHNeM, CM.
~7 onucaHue nepekslioYeHns Mexay npsMbIM/MHBEepCHbIM yrpasneHuem IVS (E01..EQ7,
3Ha4veHune 21)

J02

| | NMua ynpaesnexue (KomaHaa sapanusa NAQ SV)

J02 onpepensieT UCTOMHWK 3a4aHHOrO 3HadYeHust KOHTponupyemoro napametpa (SV) nmpu ML
yrnpaBreHnu.

3HayeHue
102 DyHKUMS
0 KnaBsuatypa

YcTtaHoBka 3aganusa ML ncnonb3yst Knasuwwim ’@/@ Ha KnasuaType.

3apganue MO 1 (AHanorosbint Bxod: Knemmsbl [12], [C1] 1 [V2]

Bxopa HanpspkeHus knemmbl [12] (0 go £10 B, 100% 3aganus MAO/£10 B)

Bxopg Toka knemmbl [C1] (4 po 20 MA, 100% 3apanus MALO/20 mA)

Bxoga HanpspkeHust knemmbl [V2] (0 go +10 B, 100% 3agaxusa MiA0/+10 B)

KomaHabl aMckpeTHbIX BxoaoB Beepx/Buns (UP/DOWN)

WUcnonb3osaHue komaHg UP nnn DOWN B komnnekce ¢ KoadpdpuumeHtamm gucnnes
3 MO (E40 n E41), KoTopble MaclwTabupyloT 3agaHue K uanyeckum efuHuLam
BO3MOXHO ycTaHoBka 3agaHusa ot 0 go 100% 3apanua ML (£ 100% gna N4
ynpaBrneHns HaTshKeHEM)

3agaHune No NvHUK CBA3K

Wcnonb3oBaHre dyHKUMOHanbHoro koga S13, onpepenstowero 3aganve MO no
nmHMn - ceasn. [lepepaBaemoe 3Hayenve 20000 (B pecAtMdHom  chopmarte)
cootBetcTBYeT 100% OT 3agaHus MNUL.

[1] 3aganue ML knasuwamm N ¢ knasuatypsbl (J02=2, 3aBofckoe 3HayeHune)

ro r)
Mcnonb3ysa knaesmwm ) na KnaBuaType B koMmnriekce ¢ koadpdumumeHtammn gucnnes ML (E40
n E41), moxHo yctaHaenueaTtb 3apaHuve MO ot 0 go 100% (x100% ana MU0 ynpasneHus
HaTshxkeHneM) B pmandecknx eanHnLax, nerko AOCTYMHbIX A NOHUMaHUS.

[2] 3agaHus ML ¢ aHanoroebix Bxogos (J02=1)

Ecnn niobon aHanorosein BxoA (Bxodbl Hanpsbkenus [12] n [V2] wnnu Tokosbii BXxog [C1])
ucnone3yetcsa ans 3aganusa ML (J02=1) ctaHOBUTCA BO3MOXHbIM perynvpoBatb 3agaHve ML B
Tpebyemom paAmanasoHe 6narogaps QyHKUMSAM MacwTabupoBaHus (YCUMNEHUS U CMeLleHus
curHana). Takke MoOXeT ObITb HacTpoeHa MONSAPHOCTb BXOAa, MOCTOsIHHasA dwunbTpa curHana u
Koppekumnsa Hyna Bxoga. Kpome ycrtaHoeBkm J02  Heobxoaumo 3anporpammumpoBaTtb (PYHKLMIO
“Bapanve ML 17 Ha ogouH U3 aHamoroBbix BxoAoB (C nomoulblo kogoB E61-E63, 3HaveHue
dyHKUnm = 3).

OnemeHTbl HacTpowkn 3aganus ML

Knemmbl | OunanasoH CMe”'le:_)Me YCVIJ'IeH;Ie T MNocTosiHHas e
BxoAaa Bxofla | Cmewenve | 222088 veoynenne | 2230887 P unbTpa o1
TOYKa TOYKa

0..+10B

[12] 10 +10B C32 C34 C35 C33 C31

[C1] 4..20 MA C51 C52 C37 C39 - C38 C36
0..+10B

[v2] 10 +10B C42 C44 C45 C43 Cc41
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m Koppekums (C31, C36, C41)

C31, C36 unn C41 ucnonb3ytoTcsa Ans HAaCTPOMKM KOPPEKLUUM Hynsi 4SS aHaroroBbiX BXOAOB.
Koppekumsa ncnonbsyetcs N8 CMrHanos, NPUXogsaLLmMxX ¢ BHeLIHero obopyaoBaHms.

m [locTosiHHasa cdounbTpa (C33, C38, C43)

C33, C38 un C43 ycraHaBnuBalwT MOCTOSHHYIO BpeMeHu dunbTpa ANA aHanoroBbiXx BXOAOB
HanpsXxeHnss U Toka. Bblibop 3HaueHus MNOCTOAHHOW BpemeHu dunbTpa onpegensieT CKOPOCTb
peakunyM CUCTEMbI: YeM Gorblie NOCTOsiHHAas BpeMEHW, TeM MeAJieHHee peakumsi cuctembl. Ecnim
Ha BXode MNPUCYTCTBYET WUCKaXeHMe curHana mu3-3a nomex, yBenuybTe 3HayeHue MNOCTOSHHOM
BpeMeHu punsTpa.

m [ongapHocTb (C35, C45)
C35 n C45 onpepnenstoT ananas3oH BXo4a Afsl aHaNoroBbiX BXOA0B HaMNpPsbKEHUS.

3HauveHne
C35 u C45 XapaKkTepu1cTuKka aHarnoroBoro Bxoaa
0 -10..+10B
1 0 .. +10 B (oTpuuarensHoe 3Ha4YeHne HanpsbkeHnsa pacueHmBaeTcs kak 0 B)

m YcuneHue n cmelleHune
C35 un C45 onpepensatoT pabouunn guanasoH BXxoAda 418 aHanoroBbiX BXO4OB HANPSXKeHUs.

3apanue N0
o% &

Yeunexue
(C32, C37 unu C42)

CmelleHue .
(C51) | i
{ AHanorosbli Bxoa

s

0 Bazoeas basosas 100%

TOYKA TOuYKA
CMELLEHWs YCUNEeHUs
(C52) (C34, C39 unn C44)

(Mpumep) MacwtabupoBaHne guanasoHa 1 - 5 B gns knemmbl [12]

3apanne NAQ

100%:
Yeunenue (C32)=100%
Basosas Touka ycunenus (C34)= 50%
Cmeuwenune (C51)= 0%
basosas Touka cmeleHuna (C52)= 10%

™ Bxop, knemmbl [12]
0B 1B 5B 10B
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[3] 3apanue MO komaHgamu auckpeTHbIX Bxogos Beepx/BHus (UP/DOWN) (J02=3)

Ecnu BeiGpaHo ynpaBneHnune 3apgaHvem MW ot komaHg UP/DOWN , 1o nopaya komaHg UP vinu
DOWN npuBoaunT k nameHeHuto 3aganus N 8 ananasoxe ot 0 go 100%.

3apganvne MWL moxeT OblTb OTOOpaxeHO B (pU3MYECKMX efuHuLax (Hanpumep, B eAuHMLaXx
TeMmnepaTypbl Un AaBneHns) ¢ NomoLLbio koadduuneHTor gucnnes MNL (E40, E41).

Ons ynpaeneHus 3agaHvem MU0 ¢ nomowbio komaHg UP/DOWN, Ha niobyto napy AWCKPETHbIX
BxoaoB [X1] — [X7] AomkHbl ObITb Ha3Ha4veHbl komanasl UP n DOWN (E01-EQ7, 3HadeHune = 17, 18).

UP DOWN
3HayeHue = 17 | 3HayeHne = 18 OyHKuus
BbIKI1 BbIKI1 Yaepxanue 3aganusa ML
YeenuyeHne 3aganusa ML co ckopocTblo B guanasoHe
e BBIKTI mexay 0.1% /0.1 cek u 1% /0.1 cex
YMeHbLieHve 3aganus ML co ckopocTblo B AuanasoHe
BbIKN BKR mvexay 0.1% /0.1 cek n 1% /0.1 cek
BKIJ1 BKIJ1 Ypaepxanuve 3aganua NG

Moviesanye MpeobpasoBaTtenb coxpaHseT 3HadeHne 3agaHust ML npu ynpasnenun komaHgamu UP/DOWN
P M UCMONb3yeT COXpaHeHHOe 3HayeHue Npu crnegylowem nepesarnycke (B TOM 4ucne npu nogade

NUTaHNS)

[3] 3aganue MO no nuHum ceasm (J02=4)

Wcnonb3ynte yHKUMOHaNbHbIN kog S13, KoTopkin onpeaenseT 3agaHue MU npu ynpasneHum no
nvHun ceasun. MNepegaBaemoe 3HadyeHne 20000 (B gecatmyHom cpopmate) cootBetcTByeT 100% ot
3aganus NAUA. NogpobHee cMm. B PykoBoacTee nonb3oBatensd RS-485 (MEH448).

I o Kpome wucTouHukoB 3agaHus [N BbiOpaHHoro B J02 MOryT ObiTb MCMNOMb30BaHbI
PHMEYaHHe
dUKcMpoBaHHble 3HadeHus 3aganus ML B BuMae dukcupoBaHHbIX 4actoT 4, 8 wunm 12

MHOFOCKOpPOCTHOro pexuma (kogbl C08, C12 mnn C16) ¢ nomowbto komaHg SS4 n SS8
ANCKPETHbIX BXOAO0B.
[MepecyeT ukcmpoBaHHbIX 3HaYeHun 3aganna MU n3 aHaveHnn UKCUpoBaHHbLIX YacToT (B
'u) npuBedeH Huxe:
3HadeHne 3aganua WO (%)= (BHadyeHue dukcupoBaHHoM YacTtoTbl) / (MakcumanbHas
yactoTta F03) x 100

e [lpu ynpaBneHun HatskeHneM (JO1=3) HacTpoiika C KnaBmaTypbl COXpPaHSETCA B 3HaYeHUU
koga J57 (MW ynpaenexune: 3agaHne HaTsKeHne).
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Bbi60p KNneMmbl Ans curHana o6paTtHon cBA3U

Ona nogknioyeHuss obpaTHoW cBA3WM BblIbepuTe KNemMMy aHaroroBoro Bxoga B COOTBETCTBUM C
TUMOM BbIX0Aa AaTymKa.

e Ecnun gatumk nmeeT TOKOBLIN BbIXO[, UCMONb3YNTE KNnemmy aHanorosoro sxoga [C1]

e Ecnun gatyuk nmeeT BbIXOA NO HaNpsXXeHuto, ucnonedynte knemmy [12] nnu [V2].

[na HacTpOMKM COOTBETCTBYHOLLENO aHANOroBOro BxoAda Ha (oyHKUUI0 obpaTHON CBA3N yCTaHOBUTE
3Ha4yeHue 5 B cooTBeTCTBYIOWMNIA KOA EG1-EG3.

Mpumep ncnonb3oBaHusa: YnpaBneHue npoueccom (ANA KOHAULMOHEPOB, BEHTUNATOPORB U
HacocoB)

Pabounn gnanasoH ansa npouecca MU koHTponmpyetes ot 0% o 100%. [Ons obpaTHoM CBA3M
paboynin guanasoH MOXeT ObITb M3MEHEH NyTEM HACTPOMKU KOAhdULMEHTa yCUneHus.

Mpumep: Ecnu Bbixod AaTyMka HaxoauTes B AnanasoHe ot 1 oo 5 B:

¢ Vicnonb3aynTe knemmy [12], Tak Kak 3TO aHaroroBbI BXOA, N0 HaNpPshKEHWIO;

e YcraHoBuTe ycuneHve (C32 ans HacTpowku aHanorosoro Bxofaa) Ha 200% panst Toro, 4Tobbl
HanpsbkeHUto 5B cooTBeTcTBOBaNo 3HayeHue 3agaHust 100%; Takum obpasom, OOMKHO ObiTb
yctaHoBneHo ycunexnve 200% (=10B/5 x100). MNomHuTe, 4TO Ans curHana obpaTHoW CBA3W
CMeLLeHNe He MOXeT ObITb YCTaHOBIEHO.

Ob6partHas cBA3b

A
T00% Locesensse somamesmra comes 25
i s
! e '
i s !
1 - '
L '
~ .
Y '
./ ! 1
/'/ : ;
A ! ' Bxopn knemmbl [12
0% e 2]
0B 5B 10B

Mpumep ucnonb3oBaHus: YnpaBneHue HaTsXkeHUEM (AN YCTPOMUCTB HAMOTKM)

Mpumep 1: Ecnu BbIXog AaTynka HaxXoguMTCH B gnanasoHe =7 B:

e Vicnonbaynte knemmy [12], T.K. 3T0 ABYXMNOMAPHBIA BXOA MO HANPSHKEHUIO;

e Ecnu BbIxogHOM curHan gatyvka OBYXMOMSAPHbIA, TO npeobpasoBaTtenb ynpaBnseT BeNMYnMHON
HaTsbkeHus B amanasoHe +100%. [Onsa npeobpasoBaHusa Bbixoga +7 B k +100% ycrtaHoBuTe
ycunenue (C32) B 143% B COOTBETCTBUM C pacyYETOM HUXKe.

10B _1439%
7B

ObparHas ces3b

“

100%

_I*:Cnemma Bxoga [12]

7 +7B  +10B

. -100%
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Mpumep 2: Ecnu BbIXxog Aatynka HaxogmTtcs B gnanasoHe 0-10 B:

e /icnonb3ynte knemmy [12], T.K. 3T0 BXOA NO HaMNPS>KEHUIO

e Ecnn BbIXOOHOW curHan gartdvka OOHOMOMSIPHbIA, TO NpeobpasoBaTenb ynpaBnseT BeNMYMHON
HaTsbkeHna B gnanasoHe ot 0 4o 100%.

ObpaTHas cBs3b

100%----=m=mmmmemmmmmmnaanss

0% Knemma Bxopa [12]
0 Ll

0B 10B

B aTom npumepe 3agaHHas No3nums HaTSXKeHMs ycTaHaBnmBaeTcs okosio Toukn 5B (50%)

Koaddbmumentbl gucnnes NMUL n niavkauymsa (dyHkumm E40, E41, E43)

Ona nHamnkauum 3agadua MALO v obpaTtHon cBA3M ycTaHoBUTE KoadduumeHTsl ancnnes NUO ana
npeobpas3oBaHMs B MOHATHbIE 3HA4YEHUs1 B OU3NYECKUX eguHULaXx.

Kon E40 onpepnensieT koadduumeHT A, KOTOpbIA onpegensieT otobpaxaemoe 3HadeHue npu 100%
3apganusa MO nnn obpaTHon cBsaAsn, a E41 onpegenset koadpdumumeHT B, KoTOpbI onpepensier
3HadveHve npu 0%.

Otobpaxaemoe 3HayeHue ML paccumTbiBaeTCs B COOTBETCTBMU C HOPMYIION:

OTtobpaxaemoe 3Ha4yeHue = (3agaHue MO unn OC NUA B %) /100 x (A-B) + B

Otobpaxaemoe 3Ha4eHue

Koadbduumenr
avcnnes MAO A,
(E40)

KoadhdpmumeHt
owvcnnes Mg B
(E41)

; 3ananue NALO/
0% 100%  OCnNUA

dyHkuma E43 onpegenser napameTp AnNs MNOCTOAHHOW MHAMKaUMM Ha UMPOBOM Aucnnee
npeobpasoBaTens. [ns otobpaxeHunss obpaTtHon cBaAsu MU Heobxogumo yctaHoButb E43=12.
Mpn aTom BO Bpemsa paboTbl Ha gucnnee byaeT oTtobpaxarbca 3HadeHMe oOpaTHOWM CBSA3W, a BO
Bpemsi ocTaHoBa — 3agaHue NN,

J03 no J06

NnA ynpasnexue (P (YcuneHwue), | (Bpems nHTerpmpoBaHus),
D (AuddepeHumnansHoe Bpems), Punbtp OC)

m P Ycunenue (J03)
JO3 onpepenset koachumumeHT yeunenus NN perynatopa.

- OnanasoH 3HaveHuii: 0.000 — 30.000 (pa3)
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1 (MponopLuroHanbHoe) perynupoBaHve

PerynmpoBaHue, B KOTOPOM perynvpyemas BenuunHa MV (BbixogHasi yactoTa) npornopumoHanbHa
OTKIIOHEHWIo, HasbiBaeTcs [-perynuposaHue. MNpu TakoMm perynupoBaHnyM HEBO3MOXHO YCTPaHUTb
CTaTUYECKYHO OLLUMBKY peryniMpoBaHus.

YcuneHue onpegensieT cTeneHb peakuun Ha oTKNnoHeHue npu M-perynuposanuu. Mpu yBenuyeHnm
YCUINEHVS] YBEMUYMBAETCA BPEMS peakuuu, HO W3MULIHEE YCUIEHWE MOXET MpUBECTU K
KoneGaHnAM BbIXOAHON YacToTbl MHBEPTOpPa. CHUXKEHME YCUINEHNUA BHOCUT 3aepXKy peakuum, HO
CcTabunmampyeT BbIXOOHYH YacToTy MHBEpTOpA.

OTKNOHEHME
; -
| Bpems
Perynupyemas |
BEMNM4YMHa '
Bpewms

m | Bpems nHterpupoBaHusa (J04)
J04 onpepensiet Bpems nHterpmposanus MU perynstopa.

- wanasoH 3HaueHuii: 0.0 — 3600.0 (cek)
0.0 o3HavaeT, YTo MHTEerpasnbHbIi KOMMOHEHT HE aKTUBEH.

W (MHTerpansHoe) perynupoBaHne

PerynupoBaHue, npu KOTOPOM W3MEHEHWe perynvpyemMon BenUYMHbl (BbIXOOHOM 4acTOThl)
NPOMopLMOHaNbHO MHTErpanbHOMY 3HadeHUI0 OTKINOHEeHMIo HasbiBaeTcs W-perynuposaHue. U-
perynupoBaHue aEeKTUBHO AN YCTPaHEHWs CTaTU4ecKon ownbku mMexay curHanom obpaTHoM
CBSI3M U 3aflaHHbIM 3Ha4YeHueM. OgHaKo Ans CUCTEM C BbICTPbIM U3MEHEHNEM OTKIMOHEHMWS 3TOT TUM
perynupoBaHns He MOXeT obecneunTb BbICTPON peakunm.

SO pekTnBHOCTL U-perynmpoBaHus onpegenseTca napameTpoM BpeMeHu uHTerpupoBaHusa JO4.
YBenuMyeHne BpEeMEHUM UWHTErpupoBaHue MpPUBOAMT K 3aMeasieHMi0 BpEMEHW OTKNMKa U K
3aMeneHnIo peakumun Ha BHeLLHee BO3MYLLEHME. YMEHbLLIEHNE BpeMEHN 3amMmeanieHns NpuBoauT K
YyCKOpeHWto oTknuka. OgHaKo HaCTPOMKa CMAMLLKOM Manoro BPEMEHW WHTErpupoBaHus NMPUBOAMT K
koneb6aHuamM npy BO3HNKHOBEHMMN BHELLHEr0 BO3MYLLIEHMS.

OTKNOHEHNE
A
i Bpewmsi
1
A
Perynupyemas :
BENUYNHA |
1
1
\
Bpems

m D aucbcpepeHumnansHoe Bpems (J05)
JO5 onpepenset auddepeHumansHoe Bpema NN peryngatopa.

- OnanasoH 3HayeHui: 0.0 — 600.0 (cek)
0.0 o3HavaeT, 4To anddepeHUManbHbIA KOMMNOHEHT HE aKTUBEH.

5-88



nasa 5 ®YHKLUNOHAJIbHBIE KOAbl

[ (anddepeHumanbHoe) perynmpoBaHme

PerynupoBaHue, npu KOTOPOM W3MEHEHWEe perynupyemMon Benu4YuMHbl (BbIXOQHOW 4acToThl)
nponopuuoHansHo  anddepeHumansHOMy — 3HAYEHUIO  OTKIOHEHMSt  (CKOPOCTW  U3MEHEHWs
OTKMOHeHUs) HasbiBaeTca [-perynuposaHue. [1-perynupoBaHme obecnevmBaeT ObICTPYIO peakumio
WHBEpPTOPa Ha MMKOBOE U3MEHEHNE OTKITOHEHUS.

OpdhekTnBHOCTL [I-perynmpoBaHusa onpeaenseTcs napameTpom AunddepeHumansHoro BpemMeHu
JO5. Hactporika 60MblIOro BpeEMEHU NPUMBOAMT K ObICTPOMY MOAABMEHU0 KonebaHuii, BbI3BaHHbIX
M-perynupoBaHvemM npu BO3HWKHOBEHMU OTKMOHeHUsA. Crivwkom Gonbluoe MHTerpanbHoe BpeMmsi
NPVMBOAWT K YBENuWYeHuto konebaHui BbIXOOHOrO napameTpa. HacTpomka HM3KOro 3HauveHus
anddepeHumnansHOro BpemeHn ocnabnaet addekT nogaBneHms npyv BO3HUKHOBEHUN OTKITOHEHWS.

OTknoHeHve
E
| Bpems
Perynupyemas :
BenUYUHa
Bpems

KombuHauum, ncnonsaytowme P, | u D perynupoBaHue onnucaHbl HUXe.

(1) M perynupoBaHue

MA  perynupoBaHue, koTopoe sBnsetca kombuHauwen [1 u W perynupoBaHus, OObIYHO
ncnonb3yeTcss ONs cokpalleHus owwubku BbidbiBaeMon [1-perynmpoBanveM. [MN-perynupoBaHme
Bcerga AewncTByeT AN MUHMMMU3aUUKW OTKIOHEHWs, OaXe ecnv 3afaHHOe 3HavYeHMe U3MeHsieTcs
UNN BO3HUKAKT MeANeHHOMEHSIIOLLMECS OTKINOHeHUs B cucteme. OpHako ycTaHoBKa OO0nbLIOro
BPEMEHMW MHTErPUPOBAHUS CHUXKAET CKOPOCTb peakuun npu 6bICTPOMEHSIOLLLEMCS YNPaBeHUN.
Ecnn o0bekT ynpaBneHuss MMeeT oO4veHb OOnblUY MWHTErparnbHyl0 COCTaBMSIOWY MOXHO
ncnonb30oBaThb ToNbKo -perynuposaHue.

(2) N4 perynupoBaHne

Mpu MO perynupoBaHMM B MOMEHT BO3HMKHOBEHUS OTKIMOHEHUSI perynsatop dopmupyeT Oonee
3 deKTUBHYIO peakuuto, Yem npu [-perynmpoBaHun ANA noAaBneHust YyBENUYEHUs] OTKIOHEHUS.
Ecnu oTknoHeHne CTaHOBUTCHA HU3KUM, BNnsiHUE -perynnpoBaHns CTaHOBUTCH HECYLLECTBEHHbIM.

OO6bekT ynpaBneHusl, UMeLLNA MHTerpanbHyl0 COCTaBMISOLLYI0 B CUCTEME YMpaBreHusi, MOXeT
ObITb NOABEPXKEH KONebaHUsIM U3-3a OENCTBUSI MHTErpanbHOWM COCTaBMSAOLEN NPU UCMONb30BaHUN
Tonbko [l-perynupoBaHus. B Takux cnydasx wucnone3yinte [10-perynupoBaHve Onsi CHUXKEHUS
konebaHui, BbI3BaHHbIX MPOMOPLMOHANbLHON COCTaBMnsoWen Ana npeaoTepalleHns konebaHun B
cucteme. Takum obpasom, [[-ynpaBneHuwe crnegyet Mcnonb3oBaTb AN CUCTEM, KOTOpble He
umeroT gemndupyoLwmnx KOMNOHEHTOB AN NnoaaBneHns konebdaHui.

(3) ML perynupoBaHue

MO  perynupoBaHne peanuayet kombuHauuto [l-perynupoBanus, W-perynvpoBaHus ans
MUHVMU3aUMM OTKNOHeHWns [-perynupoBaHuns Ansa nogasneHusa konebawun. MWL perynvuposaHue
nossonsieT obecneynTb Marnoe OTKIIOHEHNE, BbICOKYHO TOYHOCTb U BbICOKYIO CTabUNBbHOCTb.

[nsa yctaHoBku napameTpoB NMN[-perynatopa cnegynTe yKkazaHUAM HUXKeE.

PekomeHayetca HacTpauBaTb KoHCTaHTbl [MA[-peryndtopa C KOHTPOMEM perynupyemoro
napametpa no ocuunnorpady. [lloBTopante cneaywowume npoueaypbl  AnNa  NonyyYyeHus
ONTUMAnbHOIO pPeLLeHNsa AN KaXK4on CUCTEMbI:

- YBenuuuBanTte 3HadeHvne JO3 (YcuneHue) OO mopora, Bbille KOTOPOro curHam obpaTHOW CBA3W
HauynHaeT konebaTbCes.

- YMeHbLianTe 3HaveHne J04 (Bpem MHTErpMpoBaHusi) 4o nopora, HUXe KOTOporo curHan obpaTtHom
CBSI3M HauMHaeT konebaTbCes.

-YBenuumsante 3HadveHue JO05 (OQudpdpepeHumnansHoe BpemMs) OO nopora, Bbille KOTOPOro curHanm
obpaTHOW CBA3N Ha4YnHaeT konebartbces.
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OnTMMM3aLmsa peakumMm CUCTEMbI MOKa3aHa HUXe.
1) TlNogasneHve nepeperynnpoBaHns
YBenuubte 3HayveHne J04 (Bpems nHTerpupoBaHue) n ymeHownte J05 (OdudpdepeHumansHoe

Bpems).
Mocne

A

Peakuuns

»

Bpems

2) bbicTpas ctrabunmsauus (4onycTMMo ymepeHHoe nepeperynupoBaHue)
YMeHbLlante 3HadeHme JO3 (Yeunenue) n yeenudbTe J05 (dnddepeHumansHoe Bpems).

r Mocne

Peakuus f-------f------7=====

-

Bpems

3) [MopaBneHve konebaHun ¢ nepuoaoM 6onbLIMM, YEM BpeMs HTerpmpoBanus JO4.
YBenuubte 3HaveHne J04 (BpeMs uHTerpupoBaHus).
Mocne

A

Peakuns

oy

Bpewms
4) TlogaBneHue konebaHuii ¢ Nepnogom NPMMeEpPHO paBHbIM anddepeHunansHomy Bpemenn J05.

YMeHbLlmnTe 3HadeHne JO5 (OuddepeHunansHoe Bpems).
YMeHblumTe 3HadveHne JO3 (YcuneHue), ecnu konebaHWsi He McYe3aloT AaXe MPU CHDKEHUU

ouddepeHumansHoro Bpemenn o 0 cex.
Mocne

r/\ —
N—"

A

Peakuns

Oo

Bpems
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m [MocTosiHHasa BpemeHu dunstpa OC (J06)
JO6 onpefensieT NOCTOsIHHYO BpeMeHn unbTpa ans obpaTtHon cessu ML,

- OnanasoH 3HayeHunit: 0.0 — 900.0 (cek)
- OTa HacTpoika ucnonb3dyetca ana crabunusaumm kontypa UL perynupoBaHus. HacTtpornka
CNULLKOM 60NbLIOrO BpeMeHN NPUBOANT K 3amMeaSIEHNI0 peakuumn CUCTEMbI.

MpHviesaye e [1na xopowen cdunbTpaumm curHana obpatHon cesasun npu ML perynupoBaHun HaTsHKeHUs,
NCnonb3ynTe NOCTOSHHY unbTpa Ang aHanoroebix Bxogos (C33, C38 u C43).

o CkopocTb M3mMeHeHus Bbixoga ML (3agaHns 4acToTbl) 3aBUCUT OT BESMMYMHbBI OTKIIOHEHNS U
koHcTaHT [, opHako akTuyeckass CKOPOCTb W3MEHEHUS 4acToTbl OrpaHu4MBaeTCst
napameTpamu BpeMeHu yckopeHusi/aameanerus (FO7/F08).

J08
J09
J15
J16
J17

NMUQ ynpaBneHue

(YactoTa npu onpeccoBke nepen BXOAOM B CsSILLUA PEXUM)
(Bpems pencTBMA ONpPeccoBKU)

(YacToTa ocTaHOBa ANA CNSALWEro pexuma)

(3apepkka nepen BXOAOM B CMALLUNA PEXUM)

(YacToTa 3anycka nocne octaHoBa)

3TV yHKUMOHanNbHbIE KOAbl ONpeaensoT napameTpbl YHKLMM OCTaHOBa MPU HWU3KOM pacxode
XWOKOCTM BO BpeMsl yhpasreHuss Hacocamu ((PyHKUMA Chawero pexuma). Jta  gyHKUmMS
oCTaHaBnMBaeT ABuratenb, Korga M3-3a CHWXKEHWs Bogopasbopa MOoBbIWAETCH [OaBfieHue U
CHWXaeTca pacxof, B pesynbTaTe Yero MULO-perynsatop MHBepTopa CHWKAET 4acToTy BpalleHus
Hacoca.

m PyHKUMA OCTaHOBA NPW HU3KOM pacxoae (CNALLMIN Pexnm)

Ecnu npu noBbILWEHUN OABREHUsi Ha BbIXOA4E MPOUCXOAUT CHUXKEHME 3afaHHOW 4acToTbl Hacoca
(Bbixoga TMWO-perynsatopa) Hwke YacToTbl OCTaHoBa Ans cndawero pexuma (J15) Ha Bpewmsi
Oonbluee, YeM 3HaYeHME 3a0epXKKM nepeq BXOAOM B cndawmin pexum (J16), To npeobpasoBaTenb
aBTOMaTMYeCKN OCTaHaBnuBaeT pgasuratenb, a [M[O-perynatop npogomkaeT paboty. Ecnm
[AaBneHve Ha Bbixode HauvMHaeT najaTb W 3agjaHHas yactoTa (Bbixod MN[) yBenuumBaeTcs Bbilwe
yacToThl 3anycka (J17), To npeobpasoBaTens CHOBA 3anyckaeT ABurartenb B paboTy.

m [lepexog B cnAwmn pexum — PID-STP

(E20 — E24 n E27, 3Ha4eHune =44)

3OTOT BbIXOAHOW CUrHan BKIKOYAETCs MpU MNepexode WHBepTopa B OCTAHOBIIEHHOE COCTOSIHME
(cnawwmn pexmnm) n3-3a HU3Koro pacxoga npwv NUO-perynupoBaHuu.

Ona wcnonb3oBaHus curHana PID-STP HeobxoAuMO Ha3HauyuTb 3TOT cCuUrHanm Ha nwobon u3
ONCKPETHbIX BbIXOA4O0B C nomoLbio kogos E20-E24 n E27 ycTtaHOBUB 3HaveHue “44”,

m M [-ynpaBnenue (MactoTa octaHoBa And cnsuwero pexuma) (J15)
J15 onpegensieT 4acToTy HUXe KOTOPOW aKTUBMPYETCS FOTOBHOCTb K Mepexony B CMALLMIA PeXnm
m [MNO-ynpaBneHne (3agepxka nepen nepexonoMm B cnswmi pexum) (J16)

J16 onpepenseT 3agepXKy Mexay nepexogomM K roTOBHOCTU K CRSLLEMY pexumy U hakTUYecKomn
OCTaHOBKOW ABUraTens.

m [NTM[-ynpaBneHune (YactoTta 3anycka nocne octaHosa) (J17)

J17 onpepensieT yacToTy 3anycka (NpobyxaeHus N3 cnawero pexuMa). Yactora 3anycka LOImKHA
ObITb BbILE YACTOTbl OCTaHOBa Ang cnswero pexuma (J15). Ecnu yacTtota 3anycka yctaHoBneHa
HWXe 4YacToTbl ocTaHoBa J15, TO yacToTa OCTaHOBa WrHopupyeTtcs; Torga (YHKUMSA cnswero
pexuma akTmBmpyeTcs npu cHmkeHun Bbixoga ML HxKe yacToThl 3anycka.
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,D,Vlarpamma paGOTbI (byHKLl,I/IVI cnawlero pexumva npmseneHa Hmxe

A
BeixogHas wactota

Bpema ycrkopeHus Bpema 3amennexwa

Yacrora . s
3anycka R N |
| Y |
7 1*;' T
{ 3anepkKa nepen exoaom 1
Brixon I'IMJJ, (MV) 4 | B CRALMA peskim(J16) MV pacter ua3-3a |
\ CHiKEHMA PV | |
\ - \
“Yacrora 3anycka nocne octadoea (J17) ‘-‘__/—\ | \ A
Yactora octaHoBa ANA CNALLETD PEXWME (J15}/' \ \ \

A
3uayeHue OC (PV) |
[aenexue 8 TpyGonposone | 3ananne NAT (SV) __...--"'___’\:r 1/-
| |

|
7 T t
[aeneHue Ha4MHAET CHUKATLCA | A%
npu yReNWYEHUK Bofopasbopa / ~ [asneHue yBenu4MBaeTCcA TK.
|
|

MY eozoGHoenseT paGoty

KomaHpa sanycka 4 | ON

CurHan (PID-STP) * | ON | s

Bpems

m OnpeccoBka nepe BX0O4OM B CMSALLMIA PEXUM

YcraHoBka yHkumn JO8 (Yactota npu onpeccoske) n JO9 (Bpems onpeccoBku) paspeluaet
YHKLNIO ONPECCOBKM MPU CHMXXEHMU YaCTOTbl HWXKE YPOBHS, yCTaHOBReHHoro B J15 (Yactota
OCTaHOBa AN ChsiLLero pexuma) Ha Bpems Gornbluee, YeM 3HaYeHWe 3aJepXKku nepen BXOAOM B
cnawmn pexxum (J16). Ha Bpems onpeccoBku aenctaeue MNAL-perynatopa npyuoctaHaBnnBaeTcs.
OTa yHKUMS NO3BONSAET NMPOAMWTbL BPEMS OCTaHOBa B cUCTeMax, MMeloLMX MeMOpaHHbIi 6ak
nyTeM Co34aHusi U30bITOMHOTO AAaBMNEHUS Nepen CHWXKEHMEM 4YacTOTbl HWXKE YPOBHSA nepexona B
CMSALLNIA PEXMM, YTO NO3BOMSET YBENNYUTL 3HeprocbeperatoLmin apdeKT.

Hunarpamma paboTbl 3TON OYHKUUKN NpUBEOEHA HMKE

A Yacrora npu
onpeccoaxe (JOB)

BrixogHas 4YacTtoTa

Yacrora 3anycka

v

Janép=ka nepen Bxoaom | Bpems |
B CnAWA pexumM16) | onpeccosxu(J09) t
e -

Beixog MO (MV) a

Yacrora aanycka nocne octadoea (J17)

YacToTa ocTanosa ans cnswero pexuma (J15)

Mpuocranoska MAQ

KomaHnpa sanycka A [ ON
A

CvrHan (PID-STP) ON :
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J10

| | NUAO ynpaeneHue (MoaaBneHne nepeperynmpoBaHus)

OyHkuma J10 nogasnsaeT nepeperynupoBanune npu MNMUNO-perynnpoBaHnn. Kak TONbKO OTKIOHEHME
Mexay 3HadeHnem obpaTtHown cBA3u 1 3agaHueM ML npeBbIlaeT 3agaHHOe 3HAYeHWe, MHTerpaTop
yAEPXKMBAET CBOE 3HAYEHUE U NepPecTaeT BbINOMHATL OnepaLuio UHTErPUPOBaHUSI.

- Onana3soH 3HaveHuin: 0 — 200 (%)

3uavenne OC N (PV)
'y

WHTerpupoBaHnAa

} OwanazoH Janpeta

J11
J12
J13

J10
3anaHHoe aHaueHue | ¥ N == } DOuanason
A ~—""

nng (sv) 3 J10 / paspelleHns UHTErpUpoBaHUA
ﬂuanaaou Janpeta
WHTETpUpOBaHWA

Bpewms
NMUAA ynpaBneHue

(Bbibop Bbixoga aBapunHoro curHana M)
(BepxHu# ypoBeHb aBapUMMHOro curHana)
(Hv>xHU ypoBeHb aBapMMUHOro curHana)

m ABapuiiHbin curHan MO — PID-ALM (E20 — E24 v E27, 3HayeHne =42)
ABapuiHbi curHan ML moxeT 6biTb OBYX TUMNOB: aBapUNHbLINA curHan no abContoTHOMY 3HaAYEeHWUIO
W aBapuirHbIN CUrHam No OTKMOHEHMWIO.

m Beibop Bbixoga aBapwiiHoro curHana M0 (J11)
J11 onpegensieT TMn aBapunHOro curHana. B Ttabnuue npvBeaeHbl OOCTYMHbIE TUMbI aBapUHBLIX

CUrHarnos.
) ABapuiHbIA curHan OnuncaHve
Hue J11 P
Ecnu 3HaueHne obpatHow cesisun ML (PV) BbixoguT 3a
npegensl: PV>AH unu PV<AL, To curian PID-ALM
aKTmBuMpyeTcs
0 ABapuiiHbiil curdan OC I » ObpatHas cense
HuwHuia npenen BepxHwid npegen nnag (Pv)
curHana (AL) curHana (AH)
(J13) (12)
ABapwuiiHbIi curHan OC
1 AHanorM4yHo ykasaHHoMy BbiLle (C 3aXxBaTOM)
(c 3axBaTom)
AsapwuiiHbii curHan OC
2 AHanorM4yHo ykasaHHomy BbiLle (C yaepkaHuem)
(c yaepxaHuem)
AsapuiiHbii curhan OC
3 AHanorn4yHo ykasaHHomy Bbille (C 3aXxBaTOM U yaep>KaHueMm)
(c 3axBaTOM M yaepxaHvnem)
Ecnu oTknoHeHve mexay obpaTtHoi ces3bio (PV) 1 3agaHHbIM
3HayeHueM (SV) BbixoasT 3a npegensl: PV>SV+AH nnu PV<
SV-AL, 10 curHan PID-ALM aktuBupyeTcs
HwxHuit npegen  BepxHuid npegen
4 ABapuiHbIA cUrHarn OTKIIOHEeHWs! curHana (AL) curnana (AH)
(J13) (J12)
I I » ObparHan ceAsb
' nwa (Pv)
3apanune N1 (SV)
ABapuiiHbIA CUrHan OTKNOHEHUS
5 AHanorn4yHo ykasaHHoMy BbilLie (C 3aXBaTOM)
(c 3axBaTom)
ABapuWIHbIN CUrHan oTKNOHeHWs
6 AHanorm4yHo ykazaHHoMy BbiLLE (C YAepXaHeM)
(c yoepxaHuem)
ABapuWHbIN cUrHan oTKNOHeHWs
7 AHanorM4yHo ykasaHHoMy Bbille (C 3aXBaTOM U YAEP>KAHNEM)

(C 3axBaTOM 1 yAep>KaHWEM)
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3axsar:

Mpn nogave nutaHma Ha Y BbIXO4 aBapUMHOIO CUrHana OTKIIYEH, OaXe ecnu

3HayeHne OC BXOOUT B OuanasoH aBapwuMHOrO curHana. Tonbko nocrne TOoro Kak
3HayeHne OC BbIMOET U3 aBapuUHOIO AManasoHa U CHoBa BOWMAET B HEr0O BKIIOYMTCS
aBapUNHbIN curHan.
YoepxaHue: Mocne Toro, kak 3HayeHne OC BXoauT B AManasoH aBapuHoOro curHana sbixod PID-
ALM BknoYaeTcss M OCTaeTca BKMOYEHHbIM [a)xe [Mocne Bbixoga curHana wus
OuanasoHa aBapuMHOro curHana. [Ans OTKYeHus curHana HeobxoaMmo BbIMOMHUTL

(PRG - o
cbpoc curHana HaxaTmem KrnaBuLLK @99 unu nogadven komaHael RST Ha OWUCKPETHbIN
Bxod. T.e. cOpoc aBapuMHOro curHama BbIMOMHSAETCA TaK e Kak cbpoc owmbok
npeobpasoBarens.

m BepxHun npeagen aBapwuiiHoro curHana (AH) (J12)
J12 onpepensieT BepxHui npepen asapunHoro curHana (AH) B npoueHTax (%) OT 3Ha4YeHus

obpaTHoW cBA3N.

m HwxHU npeaen aBapuiiHoro curHana (AL) (J13)
J13 onpegensieT HWXKHWA nNpegen asapumnHoro curHana (AL) B npoueHTax (%) OT 3HadeHus

obpaTHoW cBA3N.

( ( Ipumevanne

MpoueHTHoe 3HayeHve Ans BEPXHEro/HWXHero rnpeaena curHana 3afaeTcsi Mo OTHOLUEHWIO K
nonHon wkarne 3HaveHus OC (10B unun 20 mA) (B cniydae ycuneHuns 100%)

BepxHuin ypoBeHb curHana (AH) n HWxXHUI ypoBeHb (AL) Takke MCMONb3ylTCA ANS cnegyowmx
BWAOB aBaAPUMHbLIX CUTHAOB.

ABapuiiHbIA cuUrHan

OnucaHne

Kak HacTpouTb aBapunHbIN CUrHasn

Bbi6op Tvna BbiIxoaa
(J11)

HacTtpoika napameTpos

BepxHuin npegen
(abcontoTHbIN)

BKJ1 ecnn PV>AH

HwxHW npegen
(abcontoTHbIN)

BKJ1 ecnn PV<AL

AsapuiiHbi curHan OC

J13 (AL)=0

J12 (AH)=100%

BepxHui npegen

BKI ecnn PV>SV+AH

J13 (AL)=100%

(OTKIOHEHWME)

HwxHWiA npegen BKJT ecrv PV<SV-AL ABapuiiHbIZ curHan J12 (AH)=100%

(OTKNOHEHME) OTKINOHEeHUs

Ssg;‘:mi) ﬂ‘;ﬁ‘:ﬂgme) BKI ecrn [SV-PV|>AL J13(AL)=J12 (AH)

BepxHuit/HvxHun oo MHBepcua anckpeTHoro
BKIT ecnn ABapuitHbIA curHan

?:Tiiiizmme) SV-AL<PV<SV+AH OTKMOHEHUS g::féqu(:f%ig" E27,

BepxHuiA/HwmxHMI BKIT ecrm MHBepcua anckpeTHoro

amanasoH AL<PV<AH AsapuiHbii curHan OC | Bbixoga (E20-E24, E27,

(abConTHBIN)

3Ha4veHne =1042)

J18, J19

| | NULO ynpaBneHue (BepxHun npegen Bbixoga MU, HmxHun npeaen Beixoaa NMNUA)

BepxHuin 1 HWXKHWIA Npeaenbl YacToTbl Bbixoda MW ncnonb3ytotcsa Tonbko npu MAL-ynpaBneHuu.
OTn napameTpbl UTHOPUPYIOTCS NPU akTMBauumu KomaHabl oTMeHbl MWO-ynpasneHusa (Hz/PID) (cwm.

onucanune E01-EQ7).

m BepxHun npegen Boixoga ML (J18)
J18 onpepensieT BepxHun npegen Boixoga MNMNO-perynatopa B %. MNMpu yctaHoBke 3HadyeHus “9997,
BEPXHEro npegen YyactoTa byageT orpaHM4MBaThCst BEPXHUM orpaHuymTenem (F15).

= HwxHuin npegen Boixoga ML (J19)
J19 onpepgenseT HwxHWUIA npeden Bbixoga MNWUO-perynatopa B %. Npu ycTtaHoBKe 3HayeHusa “999”,
BEpPXHero npeaen Yactota 6yaeT orpaHM4MBaTbCS HWKHUM OrpaHnuutenem Yactotbl (F16).
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J21

| | 3awuTa aoBUratens ot koHaeHcata (CKBaXHOCTb)

Korga npeobGpasoBaTtenb OCTaHOBMNEH, OOpa3oBaHMe KOHAEeHcaTa B ABuratene MoxeT ObiTb
npefoTBpalleHO MyTeMm MOAOrpeBa [ABUratens nepuoaudeckol nogadvert MOCTOSIHHOrO Toka B
asuraTens.

m BknloyeHue 3almThbl ABUraTenst oT KoHaeHcaTa

[Ona wucnonb3oBaHMA 3TOM BO3MOXHOCTU HeobxoAMMO HasHaunTb KomaHgy DWP  (3awuTa
ABuratens oOT KOHZeHcaTa) Ha oaWH W3 JUCKpeTHbix BxopoB. (Cm. onucaHne EO01-E09,
3Ha4yeHne=39).

m 3awmTa geuratens ot koHgeHcata (CKBaXXHOCTb)

BennunHa nocTosiHHOro Toka onpegensietcs napameTpom F21 (TopMmoxeHe NOCTOSIHHbIM TOKOM,
YpoBeHb) a BpemMs OeNCTBUS MOCTOSHHOIO TOKa B KaxAabIi nepuog onpeaensietca napametpom F22
(TopmokeHMe NOCTOsIHHBIM TOKOM, Bpems TopmoxeHus). MNepuoa T yctaHaBnuBaeTca ucxogsa u3
3a,aHHOr0 3HAYE€HUS CKBAXKHOCTW, YCTAHOBEHHOrO NapameTpom J21.

CKBa)XHOCTb NMogayn NOCTOAHHOIO TOKa A11A 3aWMTbl OT KoHaeHcaTa (J21) = @mm(%)
T

Ak

i TOPMOXEHME NOCTOAHHLIM TOKOM
{(Bpema Topmoxenua) (F22)
q'%‘—h:

1 TopMoXKeHWe NOCTOSHHBIM TOKOM

| MOCTOAHHBLIA TOK | MocToAHHBIA TOK ] (YposeHb) (F21)

Liykn noga4v NOCTOAHHOMO TOKa ANA 3alWThl OT KOHAEHcaTa

J57

| | NMUA ynpaBneHue (3agaHue HaTXKeHUS)

J57 onpepgenseT 3ajaHve no3vuMu Aatyvka HaTskeHus B guanasoHe oT -100% po +100% ang
ynpaBreHns HaTsKEHUEM.

Ecnun J02=0 (KnaBsuatypa), 3T0T oYHKUMOHAmNbHbIA KOO AENCTBYET KaK 3af4aHNe HaTsXKEHWS.
3afaHne HaTshkeHUs1 Takke MOXEeT M3MEHSITbCA C knaeuaTypbl kak 3agaHue ML knaBuwamm

(R A
A, Mpwy KaXxgoM M3MEHEHUM 3HAYEHMS 3aaHNsA OHO GyaeT coxpaHsaTbes B napameTtpe J57.

J58,

MO ynpaesneHue (LUnpuHa oTKNOHEHNA HaTAXEHUS)

J59 no J61 NMUA ynpaBneHue (P (YcuneHue) 2, | (BpeMsa HTerpupoBaHus) 2 n

D (OudbchbepeHumnansHoe Bpems) 2)

B MomMmeHT, korga 3HadeHue oOpaTHOW CBA3M MO HaTSHXKEHUO (MO3ULMA HaTSKUTENs!) BXOOUT B
OnanasoH “nosvumus HaTSXUTENS * LUMPUHA OTKINOHEHUSA HaTtsbkeHusa (J58)”, npeobpasoBatenb
nepeknoyaeT KoHcTaHuTbl [W[-perynatopa ¢ kom6uHaummn JO3, J04, JO5 Ha J59, J60 u J61
COOTBETCTBEHHO. BO3MOXHOCTbL YBEMUYEHUSI CKOPOCTWU peakuum CUCTEMbl MYTEM YBENUYEHUS
KoadhuumeHTa ycuneHuss P MOXeT YBENUUUTb TOYHOCTb PETYNIMPOBAHMUS HaTSHKEHUS.

m LLinpnHa oTknoHeHus HaTskeHns (J58)
J58 onpepgensieT wuprHy nonockl B ananasoHe 1 go 100%. Npu yctaHoBke “0” nepekntodeHus
KoHcTaHT MN[-perynaropa He NPOUCXOAMT.

m P (Ycunenwue) (J59)
m | (Bpemsa nHterpmnposaHus) (J60)
m D (dnddpepeHumansHoe Bpems) (J61)

Onucanwne J59, J60 n J61 Takoe e, Kak U Ha OCHOBHbIe KoHcTaHThI MA4 J03, JO4 n JO5.
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J62 | | MO ynpaesneHue (Bbibop 6noka MU perynsatopa)
J62 nos3BonseT BbiOpaTb OMepaumilo CNoXeHus wnu BbluuTaHusa Bbixoga [MUL  perynsatopa
HaTsHXKEeHMs C rNaBHbIM 3afaHMeM CKOpOCTWU. Takke 3TOT nmapameTp no3BonsieT macwrabuposaTb
Bbixoa MW B % OT 3agaHnsa CKOPOCTU UNN OT MakcMMarnbHon YactoTsl ().
3HaveHue J62 DYHKUNS ynpaBneHus
Aesies But 1 Bt 0 Tun ynpaBnsioLero Onepauus ¢ rmaBHbIM 3aAaHUEM
BbIX04a CKOpOCTH
0 0 0 AbcontoTHbIn (MY) CnoxeHue
1 0 1 AbcontoTHbIN (') BblynMTanue
2 1 0 Mponopuus (%) CnoxeHue
3 1 1 Mponopuus (%) BblynTtanve
J68 no J70 CurHan TopMo3a (Tok npu CHATUM TopMoO3a, YacToTa/CKOPOCTb NPU CHATUU TOPMO3a,
3agepKKa CHATUA TOPMO3a)
J71, J72 CurHan TopMo3a (Yactota/CKkopoCcTb Npu HanoXxXeHUm Topmo3sa, 3aaepkka
HarnoXeHWUsA TOpMo3a)
J95, J96 CwurHan Topmo3a (MoMeHT npu cHATUM TopMo3a, BbiGop ckopocTty)

OTM  yHKUMOHanbHblE KOAbI  MCMOMNb3yHTCA ANnsa  opMupoBaHuWs
CHSITUSI/HANOXEHNS1 TOPMO3a B IPy30MNO4bEMHBLIX MEXaHU3MaXx.

OTn DYHKUMM NO3BOMST HACTPOUTL YCINOBUS AN BblAAa4uu CUrHana CHSTUSI/HaNOXeHUs Topmo3a
(TOK, YacToTa UM MOMEHT) Takum obOpas3om, 4ToObl YCTpaHUTL MPOCaAKy rpy3a npw 3amnycke uUnu
OCTaHOBE M CHU3WUTb Harpysky Ha TOpMo3.

BbIXOOHOIO  CUrHana

m CurHan Topmosa -- BRKS (E20 — E24 v E27, 3Ha4eHune =57)
OTOT BbLIXOOAHOW CUrHamn SBMASETCS YNPaBnsOWMUM CUTHANOM [N BKIOYEHMS U BbIKITHOYEHUS
3MNeKTPOMarHMTHOro Topmo3sa.

OTnycKkaHue TopMo3a

Ecnn noboii M3 napamMeTpoB BbIXOAHOTO TOKA, BbLIXOAHOW YacTOTbl UMM BbIXOZAHOTO MOMEHTa
npeBbIlLaeT YCTAaHOBMEHHbIV YPOBEHb ANg curHana Topmo3sa (J68/J69/J95) B TeueHne Bpemenn J70
(3apepxka cHATUSA TOpMO3a), TO NpeobpasoBaTenib pa3BMBaeT AOCTATOYHbIA MOMEHT U BbIXOLHOM
curHan Topmosa BRKS aktnBupyeTca ons oTnyckaHus TopMosa.

MNpn aTOM npepoTBpallaeTcs Mpocagka rpy3a W3-3a HEeAOCTAaTOYHOrO MOMEHTa B  MOMEHT
OTNyCKaHWsa Topmo3a.

d)yHKuMgEHbeM HaseaHue [nana3oH HacTponku Mpumevanne
0 — 300%:
HoMUWHanbHbIN TOK
J68 ToK npu CHATUM TOpPMO3a
MHBEpPTOpa COOTBETCTBYET
100%
HoctynHo Tonbko npu U/f
69 YacTtota/CkopocTb npu 0.0-250Ty ynpaBneHun n BEKTOPHOM
CHATUM TOPMO3a yrnpaBneHun
AVHaMU4YEeCKMM MOMEHTOM
J70 3agepxka cHaTmsa Topmo3a | 0.0-5.0 ¢
J95 MoOMEHT npu CHATUK 0—300% [ocTynHo TonbKo npu
TOpMO3a BEKTOPHOM ynpaBfieHun
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HanoxeHue TopmMo3a

Mpyv OTKMIOYEHUU KOMaHAbl 3arnycka W CHWKEHUW BbLIXOOHOW 4YacTOTbl HWXE  YPOBHS,
ycTtaHoBrneHHoro B J71 (YactoTa/CKkopoCTb HanoXeHus TopMo3sa) B TeYEeHWe BpeMeHW 3adepXxKu
J72 (3apepxka HanoxeHus TopMo3a) npeobpasoBaTesib OTKIOYAET CUrHAM BKITIOYEHUSA TOpMO3a.
Mpv BEKTOPHOM ynpaBneHuu, ecnv 3agaHHas UM U3MepeHHas CKOPOCTb CHWXAETCS HUXKE YacToTbl
F25 (Yactota octraHoBa) B TeuyeHue BpeMeHU 3agepxku J72 (3agepxka HanoxeHust Topmosa)
npeobpasoBaTtenb OTKMYaeT CUrHan BKITHYEHUSA TOpMo3a.

Mpw aTOM CHMWXKaeTca Harpy3ka Ha TOPMO3, yBENWUYMBas €ro CPOK CIyXObl.

@DyHKUMOHANbHbIN .
kon HaseaHue [nanasoH HacTponkm MpumevaHne
HocTtynHo Tonbko npu U/f
YacTtoTta/CkopocTb npwu npaBneHnn N BEKTOPHOM
J71 P P 0.0-25.0y ynp P
HanoXeHn1 TopmMo3a yrnpaBneHum
OUHaMUYECKUM MOMEHTOM
3agepxka HanoxeHus
J72 Aep 0.0-50c¢
TOpMO3a
0: lamepeHHasn cKopocCTb,
1: 3apaHHas ckOpOCTb OCTYMHO TOJNbKO Npwu
J96 BbIbop ckopocTtu A P Rocry p
BbiGop ckopocTu npu BEKTOPHOM ynpaBreHun
BEKTOPHOM yNpaBneHun

nepeknioyeHnn Ha 2-n, 3-n unu 4-in aBuraTenib CUrHam TOpMO3a OCTaeTCs OTKIOYEHHbIM
(TOopMO3 aKTMBMPOBaH)

e Ecnu npeobpasoBatenb oTkno4aeTcs U3-3a cpabaTbiBaHUS ONMOKM UM OCTaHOBE Ha Bbibere
no komaHae BX, TO NPOMCXOANT HEMEANEHHOE HamnoXeHne TopmMo3a.

(gﬂpHMeanHe e CurHan ynpaeneHna TOPMO3OM MOXET WCMOoNb30BaTbCA TOJIbKO A4 1-ro gsuratens. |_|pl/|

Ouarpamma pa6oThbl

J71: YacTtoTa npu HanNoWeHUW TOpMo3a
F25: YacTtota ocTtaHoBa

J69: YactoTa npu CHATUW

F23: Ctaproeas yactota 1 - TopMmosa

BeixogHas Yactora

; e
F24: Bpems yaepxaHus i i J39: Bpems yaepkaus
Ha CTapToOBOW YacTore : Ha YacToTe DCTaHOBA

JGB: Tok npu CHATWM TOPMO3a ...
BrixogHown ToK

KomaHga 3anycka ON '

| ON |

— —

CwurHan Topmosa BRKS

J70: Bapepwka cHATUR TOpMOo3a J72: 3apepxka HANOKEHWA TOpMO3a
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naea 6 MONCK HENCIPABHOCTEN

Mnasa 6 MOUCK HEUCMPABHOCTEMN

6.1 3awuTHbIe hyHKLUMN

Cepusa FRENIC-MEGA cogepXxuT pasnuyHble 3aliuTHble PyHKLMK, KOTOpbIe NpegoTBpallatoT BbIXo U3
CTposi 0OOPYAOBAHNS N CHKAKOT €ro Bpems NpocTod. 3auTHble OYHKUUKN, NOMEYEHHbIE 3BE3404KON (*)
B TabnuLe OTKIMHOYEHbI NPU 3aBOACKMX YCTaHOBKax. [py HE06X0OUMOCTM OHM MOTYT ObITh BKITHOYEHbI.

3awmnTHble yHKUMM BKIOYaloT B cebs pyHKUMO «Tshkenas aBapusiy, KoTopasi npu oGHapyxeHun
aBapUMHOro COCTOSIHUA OTODOpaxaeT Ko aBapumn Ha LED-MOHWUTOpE 1 BbI3bIBAeT aBapuUMHOE OTKIIOYEHME
npeobpasoBaTens, a Takke QyHkUUo «Jlerkas aBapusi», KoTopasi oTobpaxaeT ko aBapuu, HO NO3BoNseT
npeobpasoBaTento NPoAomkaTh PaboTy M Ha3HaAUUTL CUrHamN NpeaynpexXxaeHns Ha PyHKUMIO AUCKPETHOro

BbIXxoAa.

I'Ile BO3HUKHOBEHMM 11060 I'IpO6J'IeMbI HeobXoOUMO BbISICHUTb TUM 3aLLUTHON (*)yHKLl,MVI B COOTBETCTBUMN
CO CMUCKOM HUXE W BbINOJTHUTb OENCTBUS, YKa3aHHbl€ B pasgerie 6.2 anga novcka HEeNCrnpaBHOCTU.

Kop
3awutHasa dyHKuma Onucaxune dYHK-
unm

Tskenas aBapusi OT1a  QyHKUMA npu  OOHapyXeHMM  aBapUMHOrO  COCTOsiHMA  oToDOpaxaeT | HO8
COOTBETCTBYIOLLMIA KOO aBapMuM U BbI3blBAeT  aBapuiiHOoe  OTKIOYeHue
npeobpasosatens. Koabl “Tskenon asapun” OTMeYeHbl B KOMOHKe «Tshkenas
aBapus» B Tabnuue 6.1. NogpobHoe onucaHue Kaxxgoro koga aBapuun NpuBeaeHo B
COOTBETCTBYHOLLEM MYHKTE NOMCKa HEUCNPABHOCTEMN.

MpeobpasoBatenb CcoxpaHseT koAbl MNOCNEAHUX YeTblpex aBapuil, a TaKke
nogpo6Hy MHOpMaLMo 0 cocTosiHuM MY B MOMEHT Mx cpabaTbiBaHus.

Jlerkas aBapus*® 3Ta yHKUMA NPy 0BHapYXeHUU aBapuiiHOro COCTOSAHMSA, UMetoLLero ctaTyc «Jlerkas | H81
aBapusi», oTobpaxkaeT Ha aucnnee LAl w nossonser npeobpaszoBaTtento H82
npogomxkatb paboty 6e3 oTkntoyeHus. [na npucBoeHusi ctatyca «Jlerkas aBapusi»

ONA pasnuyHbIX aBapUHbIX COCTOAHUI UCMONb3yNTe yHKLMOHanbHble kogsl H81 1
H82. Kogbl nerkon aBapumn oTMeudeHbl B KONoHke «Jlerkas aBapusi» B Tabnuue 6.1.
[na npoBepkn n cbpoca nerkomn aBapum CM. pasgen 6.5 «Ecnu Ha gucninee
oTobpaxaetcs «Jlerkas aBapusi» ( L=AL )»

MpepoTBpaLleHne Korma TOK Ha Bbixoge MpeBbiWaeT YpoOBeHb oOrpaHudeHnss Toka (F44) npu | F44

OCTaHOBKM yckopeHun/3amenneHun wnum paboTe Ha MNOCTOAHHOM CKOPOCTW, 3Ta yHKUMA
yMeHbLUaeT BbIXOAHYHO YacTOTy Ans npedoTBpalleHns OWUOKU Mo MpeBbILLEHUI0
TOKa.

KoHTponb Mpexae yem MY BoaeT B aBapuiHbIA pexnm 13-3a neperpesa paguaTtopa (r'_wfﬁ’ 1’) H70

MPEAYNPEXAeHA un neperpyakn (L L/), aTa yHKUNS MOHU3UT BBIXOAHYK YACTOTY AMSi CHIKEHUS

neperpysku HarpysKu.

ABTOMaTMyeckoe Ecnn B reHepaTopHOM pexume pekynepaunsa aHepruu npesbllaeT gonyctumyto ana | H69

3ameaneHve (aHTu- | npeobpasoBaTens, aTa (PyHKLUUS aBTOMATUYECKM yBenMuMBaeT BpPeMs 3aMeArieHns

pekynepaTtusHoe WM KOHTPONUPYET BbIXOAHY 4acToTy C Uenblo npefoTBpalleHus OLMGKM Mo
ynpaBneHue) nepeHanpPsHKEHMIO.

XapakTepucTuku Mpn TopmOXeHUn aTa DYHKUMS yBEnMYMBaeT notepu B ABuratene U ymeHbluaet | H71

3ameaneHus* pekynepauuio B MHBEPTOP, NpeaoTepaLlas onbKy No NepeHanpsiKeHMIo.

O6HapyxeHue OTta yHKUMSA UKCUMpYeT MOTEpH CUrHama aHaroroBoro 3ajaHusi 4YactoTbl (M3-3a | E65

notepu KOMaHabl | obpbiBa npoBoga u T.4.), NpodorrkaeT paboTy Ha yka3aHHOW 4acToTe M BbIBOOUT

3apaHua* curHan «O6HapyxeHue noTepu komaHabl 3agaHusa» REF OFF

ABTOMaTMyeckoe Mpexge 4vem MY BoMaeT B aBapuiiHbIA PEXUM WM3-3a BbICOKOW OKpyxatowen | H98

CHWXeHWe Hecyllen | TemnepaTypbl WU BbIXOOHOIO TOKa, 3Ta (PYHKUUS aBTOMaTUYECKU CHU3WUT HECYLUYH

yactoTbl LM 4YacToTy AN NpegoTBPaLLEHNsT OLIMOKN.

MpepoTBpalleHne Kaxgpin pas, korga MY ocraHoBneH, 3ata dyHKUMSA nogaeT MNOCTOSHHbLIA ToK B | J21

KOHOeHcaTa*® OBUratenb 4Yepe3 oOMpedeneHHble MHTepBasbl, 4YTOObl MOBLICUTL TemnepaTtypy
OBuratens ans npefoTepaLleHust KoHaeHcaTa.

PaHHee Korga BbixogHon Tok MY npesbllwaeT 3afaHHbIM ypOBEHb, 3Ta (yHKUMS BbigaeT | E34

npegynpexaeHne o | curHan «PaHHee npegynpexaeHve o neperpyske asuratens» OL, npexge 4yem | E35

neperpyske* cpabotaet 3awumTa MY o neperpyske ABuraTtens.

ABTO-nepesanyck* Korga npeobGpasoBatenb OCTaAHOBNEH MO oOwWOKe, aTa QyHKUMa no3sonset | HO4
aBTOMaTU4YeCcKn cOpocuTb M nepesanyctutb ero. (KomuuvectBo nonbiTok u naysy | HO5
MeXay OTKIMYEHNEM N cOPOCOM HEODXOAMMO HACTPOUTB).

MpuHyanTEnbHLIN Mpn noctynneHun komaHabl «[puUHYyAMUTENbHBLI OCTAHOB» Ha BXoA C dyHkumen | H56

OCTaHoB*

STOP, sta cyHKUMs npepbiBaeT paboTy W Opyrne Tekylime KomaHabl, 4TOObI
ocTaHoBuUTb N4 ¢ BpemeHeM 3aMeaneHus NpUHyanTENbLHOro OCTaHoBa.

3awmTa oT 6pocKoB

Ota dyHKUMA 3awmuaeT npeobpasoBaTenb OT GPOCKOB HAMPSHKEHUS MexXay Lienbto
NUTaHUS U 3eMIEN.
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Tabnuua 6.1 ABapuiiHble COCTOSIHUS (CTaTychl « Tsbkenas aBapusi» u «Jlerkas aBapusi»)

Kon Nmsa Tskenas Terkas MNomeTkn Crp.
aBapus aBapus
L 4Ll o Ld 7 | MrHoBeHHOe npeBbilleHne Toka N - 6-11
s 3aMblkaHue Ha 3eMnio \ - 30 kBT vt Bblle | 6-12
L L Lt Lil/S | Nepenanpaxenne N - 6-12
Ll Huakoe HanpspkeHve \ - 6-13
Lon7 O6pbIB a3kl Ha Bxoae \ -- 6-13
L= O6pbiB ha3bl Ha BLIXOAE \ - 6-14
I/ Meperpes pagmaTtopa N N 6-14
LH BHeLLHMI aBapuiiHbIA cUrHan \ \ 6-14
LS BHyTpeHHwit neperpes MY \ N 6-15
e 3awwmTa geuratenst (PTC/NTC N _ 6-15
- TEpMUCTOp)
it Meperpes TOPMO3HOTO peancropa N N 22 kBT u Huxe | 6-15
L5 BbIxo4 13 cTpos npegoxpaHuTens \ -- 90 kBT M BbllLe | 6-16
= OwwnbGKa 3apsgHon Lenm N - 75 kBTt nBble | 6-16
Ll ! po 5 | Meperpyska aeuratens ¢ 1 no 4 \ \ 6-17
Ll Meperpyaka N4 N - 617
L5 MpeBbILUEHME CKOPOCTH N - 6-18
A O6pbIB 3HKOAEPA N _ 6-18
£/ Ownbka namsaTu \ -- 6-19
E- OwnbKa cBA3N C NyNbTOM N - 6-19
- Owwubka npoLeccopa N - 6-19
E~Y Owmbka ceTesoi nnaThl \ \ 6-20
E-5 Ownbka onumm N \ 6-20
b 3awmTta paboThl \ -- 6-20
;5— / Ownbka aBTOHACTPOWKHM N - 6-20
£ Owwubka casn RS-485 (COM nopt 1) J J 621
- Owmbka ceasn RS-485 (COM nopr 2)
£ OwwubKa coxpaHeHUsi NapameTpoB Npu J __ 6-92
- CHVKEHUN HaNpshKeHUs
E~H AnnapaTHas ownbka N - 45 kBT v BbIle | 6-22
- HecooTBeTCTBUE CKOPOCTU UMK J J 602
e ypeaMepHoe OTKIMOHEHUE CKOPOCTU )
] O6pbiB NTC TepmuncTopa \ - 6-23
S Vmutauus asapun N - 6-23
Lo O6pbiB 06paTHON csian MM N N 6-24
e OwunbKka TOPMO3HOrO TpaH3UCTOpa N -- 6-24
Er;j Owwnbka No3NLMOHNPOBAHMSA N - 6-24
e HeucnpasHoCTb Lienu Bxoaa J __ 624
i paspetuenust [EN]
L= TNerkas asapust -- -- --
Y BeHTMNATOp 3a6nokupoBaH - N 75 KBT U BblLLE -
. PaHHee npeaynpexaeHne o neperpyake __ J __
e asurarens
e PaHHee npeaynpexaeHue o neperpese __ J __
L paguatopa
L E OKOoHYaHWe cpoKa Cnyxbbl - \ --
—EE O6HapyXeH1e NoTepy 3a4aHus - N -
o Asapusa M1 - \ -
Ll Huskui MomeHT gBuratens - N -
= Cpa6otan PTC TepmucTop - \ --
Wl Cpok cnyx6bl MY (Bpemsi paboThbl N
e aBuratens) B -
A Cpok cnyx6bl MY (4ncno 3anyckos) -- \ --
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6.2 Nepen NOMCKOM HeUCNpPaBHOCTEN

ABHUMAHUE

Mpu cpaGaTbiBaHnM OyHKLMM 3aLLMTbI, CHavana ycTpaHuTe ee npuuunHy. [lanee, y6eamBLUNCE, YTO BCE
koMaHbl yrpaBrieHns OTKMOYEHbl, CHUIMUTE aBapUMHOE COCTOsHME. [TOMHMUTE, YTO MPU BKMIOYEHHOA
koMaHde ynpaBneHUs Mocne CHATUA aBapuNHOro cocTtosiHus MY nonbiTaeTca nofgaTth HanpskeHue Ha
nBuratenb 1 3anycTuTb ero.

3TO MOXeT NpMBeCTU K TpaBMe.

- Jaxe enun nogkntodeHHbln K MY gBuratens He BpallaeTcs, Hanuume ceteBoro nutaHus MY Ha
BXoAHbIX knemmax L1/R, L2/S n L3/T moxXeT nNpuBECTM K MOSBMEHUIO HAMPSPKEHUA Ha BbIXOAHLIX
knemmax U, V u W.

- OcTaTouHbIN 3apsa MOXET NPUCYTCTBOBaTb Ha KOHAEHcaTope 3BeHa NMOCTOSHHOMO ToKa Aaxe nocre
OTKMIOYEHUs1 NuTaHus. NoaToMy cnegyeT nogoXxaaTb, MOKa HanpshkeHne 3BeHa MOCTOSIHHOIO TOKa He
cHM3NTCA A0 6e3onacHoro ypoBHs. [Npexae, YeM npukacaTbCa K LensMm, NoAOXAUTE HEe MeHee NATK
MUWHYT MOCIe BbIKIMOYEHUS] NMUTAHUS, U MPOBEPbTE MYINIbTUMETPOM MOCTOSIHHOE HarMpsiKeHVEe Mmexay|
knemmamm P(+) n N(-) — oHO gosrmkHo ObiTb MeHee 25 B.

HecobnrogeHne MoXeT NPMBECTU K MOPAXEHUIO INEKTPUYECKUM TOKOM.

Mpun ycTpaHeHnn Henonagok cobnoganTte creaylolme npasmna:

(1) MpoeepbTe MpaBunbHOCTb NoakntoveHus (MMaea 2, Pasgen 2.3.5. «[MogknoyeHue knemm Lenwu

NMATaHNA U 3a3eMJ'IeHVIﬂ»).

)

(2) TpoBepbTe, OTOBpaXaeTCs N Ha AMCTIIee Ko aBapun UNn MHAVKaLMA “nerkoit aBapun” (£~

e Ecnn Hu gucnnee He oTODOpaXKarTCA HU KO aBapun, HX MHOMKAULNS “nerkon asapun’.

HeHopmanbHas paboTta gsuraTensi —_— > Cwm. pasgen 6.3.1.

[1] Oswvrateneb He BpawjaeTcs.

[2] OswuraTens BpawiaeTcs, HO CKOPOCTb He
yBenMuMBaeTcs.

[3] BpaleHve gsuratens NPOTMBONONOXHO HaMpPaBAEeHUo,
3a[jlaHHOMY KOMaHAOoMn

[4] KonebaHus ckopocTu unu konebaHus Toka npu paboTe ¢
NOCTOSAHHOWM CKOPOCTbO

[5] W3 gBuratens cnbilleH pe3kuin 3ByK UK 3BYK AsuraTens
HeyCTONYMBbIN.

[6] Bpewmsi yckopeHus nnu samenneHms He COOTBETCTBYHOT
YCTaHOBMEHHbIM 3HAYEHUSAM

[7]1 OewraTenb He nepesanyckaeTcs nocrne
KpaTKOBPEMEHHOTO NponafaHUs HanpPsPKeHUS NMUTaHUS

[8] [OewuraTenb Ype3amepHO HarpeBaeTcs.

[9] [Oswratenb paboTaeT He Tak, kak npegnonaranochk.

[Mpob6nemsl ¢ HacTporikamn npeobpasosatens ——  » CM. pa3gen 6.3.2.

[1]1 OrtcyTcTBME NOKa3aHW Ha aucnnee

[2] He oTobpaxaeTcsa Tpebyemoe MeHo

[3] MapameTpbl hyHKUMOHANBLHLIX KOAOB HE NOAAAal0TCA
N3MEHEHNsIM

e Ecnu Ha aucnnee otoGpaxaeTcsi Kog aBapuu > Cwm. pasgen 6.4.

»

e Ecnu Ha Ancnnee oToBpaxaeTcs MHAMKaLMs “nerkon asapun” (£ ~/7.) ———» CM. paspen 6.5.

e Ecnun Ha gucnnee oTobpaxaeTcsa cTpaHHas HpopMaums, He Kog, OLMOKKN K
He uHauKauus “nerkov asapum’ —» Cwm. pasgen 6.6.

)

Ecnn nocne Bcex nepeyucrieHHbIx Mep npobremMa He ycTpaHeHa, obpaTtuTecb MO MecCTy

npunobpeTeHnst npeobpasoBaTensi HacToTbl UM K MECTHOMY NpeacTaBuTento komnanun Fuji Electric.
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6.3 Ecnu Ha gucnnee He oTOOpaXarTCA HU KOO aBapyuu, HU UHAMKaUus “nerkon asapumn”
(L -AL)

OTOT pasgen onucbiBaeT npoleaypy Nnoucka HEMCNpaBHOCTU, UCMONb3YHOLWY (YHKLMOHamNbHbIE KOAbl

ana asuratenst Ne1, kotopble 0603Ha4eHbl 3Be3goykor (*). nga gBuratenent co 2-ro no 4-i, 3ameHuTe Kog

CO 3BEe3[04KON (PYHKLMOHAamNbLHLIM KOAOM AfS COOTBETCTBYIOLWero asuratens (cm. [nasy 5, Tabnuuy 5.8,

c.5-79).

an] O dyHKUMOHanNbHbIX Kogax ans asuratenen 2 - 4, cMm. naey 5 «PyHKUMOHAnNbHbBIE KOAbIY.

6.3.1

[11]

HeHopmanbHas paboTa gBuraTtens

[OBuratenb He BpaljaeTcs.

BoamoxHasa npuymHa

Cnocob NpoBepKn 1 YyCTpaHEHUS HEMOMaaKu

(1

OTcyTCcTBYET HanpsiKeHue
nutaHns MN4.

lMpoBepuTb BXOAHOE HanpsXeHne 1 ero HECMMMETPUIO.

= BknounTb 3alUMTHbIA aBTOMAaT, YCTPOWCTBO 3aLUMTHOIO OTKIOYEHMUS
MarHUTHbIA KOHTaKTOp.

=> [lpoBepuTb LENM Ha NpPeaMeT NafeHust HanpsikeHus, oopbiBa asbl, NOX0oro
coegvHeHuss unu cnaboro koHTakTa. [Mpu 0BGHapyXeHun HeucrnpaBHOCTM —
NPOW3BECTN PEMOHT.

= Ecnn y MY K NUTaHUIO NOAKIMIOYEH TONbKO AOMNOSHUTENbHLIA BBOA MUTaHMS
(R1, T1), cnegyeT NOAKNKOYMTL OCHOBHOE NUTAHME.

nnn

He Ha3HaveHbl KoMaHabl
Bnepen/Hasag, nnu xe
obe koMaHAabl NogaHbl
0QHOBPEMEHHO Ha
BHELLHWE ynpaBnsoLime
KNnemMmbl

C nomoLubto NaHenu onepartopa, NpoBepbTe cTaTyc koMaHng "Bnepen/Hasag" ¢
nomoLbto MeHo#4 "lNpoBepka BXO40B/BbIXOA0B".

Mopanite komaHay 3anycka.

OTtmeHnTe ofHy n3 komaHg "Bnepen” vnu "Hasag", ecnu oHn 6binv BBEAEHDI
O[HOBPEMEHHO.

YcTaHoBUTE UCTOYHWUK KOMaHAbI 3anycka (yctaHosute FO2 B «1»)
YcTtaHoBuTe HasHaveHune komaHg FWD v REV (yHkuuoHanbHble koabl E98 n
E99).

[MpoBepbTe NpaBUNBHOCTL NoAkKMYeHUs K knemmam [FWD] n [REV].
Y6eputechb, 4To nepekntovatens Sink/Source (SW1) Ha nnate ynpaBneHus
NpaBUIbHO CKOHUIypMpPOBaH.

L7 2 L

OTcyTCcTBYET KOMaHaa
HanpaBreHVsl BpaLleHus
(npw ynpaBnexun c
naHenu onepaTopa)

C nomoLbio NaHenun onepaTtopa, NpPoBepbTe COCTOSHME KOMaHp, "Bneped/Hasan”

¢ nomolubto MeHio#4 "lNposepka BXoA0B/BbIXOA0B"

= 3apaiiTe HanpaeneHve BpalleHus, ecnu (F02=0), nubo wucnonb3ayiTte
dukcupoBaHHoe HanpasneHune spateruns (F02=2 nnm 3).

MY He pearnpyeT Ha
KOMaHbl 3anycka ¢
naHenu, T.K. HAXOAMTCH B
pexume
nporpaMmmMmnpoBaHus.

C nomoLubio NaHenu onepaTtopa, NpoBepbTe, B KakoM pexume Haxogutes MN4.
= [Ing 3anycka N4 nepergute B pabouunii pexuvm.

B MY aktneupoBaHa
apyras komaHga (RUN) ¢
6onee BbICOKUM
npuopuTETOM, KOTOpast
HaxoauTcst B OTKIMIOYEHHOM
COCTOSIHWUM (Hanp.
ynpasrneHue ¢ nynbTa unu
o ceTu Mo KoMaHzam
LOC, LE vinu knaBuwa
LOC/REM nynbta TP-G1).

OGpaTtuTtech K 6rok-cxeMe koMaHg ynpaerneHust n nposepbte komanay (RUN) Ha

npegmeT NPUCBOEHUSI el BbICLLEro npuoputeTa npu NOMOLLM NaHenu onepartopa

(MeHto#2 "MNpoBepka napameTpos” n MeHio Ne4 "lNposepka BX0A0B/BbIXOA0B").

Cwm PykoBopacTso no nporpammuposarmio FRENIC-MEGA

=> [lpoBepbTe HACTPOWKM napameTpoB MYHKUMOHamMbHbIX koo (H30, YO8 n
T.0.) WV OTMEHWTE KOMaHZAbl C BbICLUMMW NpUopUTETaMMU.

OtcyTcTBYET CUrHan
aHarnoroBoro 3agaHus
4acToThI

lMpoBepbTe, NPaBWMbLHO MW MOAAETCA CUrHan 3afjaHvWs Ha aHarnoroBbli BXOA,

ncnonb3ya MeHio#4 “INpoBepka BXOA0B/BbIXOO0BY.

= Y6eanutecb B NpaBUIbHOCTU MOAKIMOYEHNS BHELUHUX Lenen K knemmam [13],
[12], [11], [C1] n [V2] npeobpa3oBaTens;

= Ecnu ucnonb3yetcst Bxoa [C1], npoBepbTe NOMOXeHWe nepeknovatens Ha
nnarte ynpaenenus SW5 1 HacTponky Tepmuctopa (H26).
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BoamoxHasa npuymHa

Cnoco6 NpoBEpPKN N YCTPaAHEHMS HENOMNAAKN

(7) 3apaHHas yacToTa
MeHbLLE CTapTOBOIA
4acToThbl UNK HacTOThbI
ocTaHoBa.

C nomowplo naHenu onepatopa u MeHw#4 “[MpoBepka BXOOO0B/BLIXOAOBY

npoBepbTe, YTO 3aJaHHas YacToTa BBeAeHa NpaBuIlbHO.

= YcTaHoBUTE 3Ha4YeHWe 3agaHHOW YacTOTbl HE MEHee CTapTOBOMW YacToThbl UNu
YyacTtoTbl octaHoBa (F23* un F25).

= [lepecMoTpuUTE 3HAYEHUS CTAPTOBOW 4acCTOTbl MU YacToTbl ocTaHoBa (F23* un
F25) n, ecnn HeobxoanmMo, yMEHbLUNTE X BENNYUHBI.

= OcmoTpuTe BHELIHUIA NOTEHUMOMETP (AN 3adaHus 4acToTbl), KOHBEPTOPbI
CUrHanoB, nepeknyaTtenn U KOHTakTbl pene. 3amMeHuTe HencnpasHble
3NEeMEeHTbI.

= Y6eautecb B NPaBUIIbHOCTU MOAKIMIOYEHNS] BHELIHMX Lienen Kk knemmam [13],
[12], [11], [C1] v [V2] npeobpa3oBaTens;

(8) KomaHge 4acToTbl MewiaeT
Apyrasi akTuBHasi KoMaHaa
¢ 6onee BbICOKUM
NpMOPUTETOM (Hanp.
MHOIFOCKOPOCTHOWN peXxum
UNun ynpaereHue no ceTu).

[MpoBepbTe BbICWMIA MApPUOPUTET KOMaHAbl  3amycka, C MOMOLLbID naHenu

onepatopa u MeHiwo#2 «[lpoBepka napameTpoB» U MeHo#4 «[poBepka

BXOO0B/BbIXO4OBY», CBEPSASACH C BMOK-CXEMON YNpaBnsoLLMX KOMaHA.

Cwm. PykoBoacteo no nporpammupoBaxmio FRENIC-MEGA

= [lpoBepbTe MNPaBUIIbHOCTb YCTAHOBKM PasfMyHbIX KOAOB (OYHKLMIA (Hanp.
OTMEHUTE BbICOKWI MPUOPUTET KOMaHAb! 3anycka)

(9) BepxHWiA U HUXHUNI
OrpaHuunTEny 4YacToTbl
YCTaHOBJIEHbI HEBEPHO

[MpoBepbTe NapameTpbl PyHKUMOHanNbHbLIX kogos F15 1 F16.
= YcTaHoBUTE MpaBuilbHble 3Ha4YeHusi BepxHero u HwxHero (F15 n F16)
orpaHuyuTenen YactoThl.

(10) BkntodeHa komaHaa
ocTaHOBa Ha Bblbere

C nomoLLpblo NaHenu onepatopa nNposepbTe NapameTpbl PYHKUMOHANbHbLIX KOO0B
c EO1 no EQ7, E98, n E99, a Tak e cocTosiHne BXOAHbIX CUrHaroB C NMOMOLLIbIO
MeHto#4 "lMpoBepka BXoA0B/BbIXOA0B".

= OTMeHVTe HacTPOWKYy KOMaHAbl OCTaHOBA Ha Bbibere

(11) NoBpexaeHHbIM NpoBos,
HeBepHOe NoaKMYeHne
UK NINIOXON KOHTAKT C
aBuratenem

[MpoBepbTe nogkntoveHe (M3MepbTe BbIXOAHOW TOK).
= OTpeMOHTUpYTe NpoBOA ABUraTens Unu sameHuTe ero.

(12) Meperpyska

M3mepbTe BbIXOOQHOW TOK.
= [locTtapantecb CHU3WTbL Harpy3ky (3umon Harpyska, Kak npaswrio,
yBenuM4MBaeTcs).

I'Iposepre, oTnyckaeTcda nu MeXaHN4eckumn TOPMO3.
> OTI'IyCTI/ITe MeXaHN4YeCcKumn TOPMO3, NpU ero Hanuydnun.

(13) HepocTtaTo4HbLIN MOMEHT
Ha Bany gsuratens

MpoBepbTe paboTy ABuraTens npu MNOBbILLEHHOM (OPCUMPOBAHUM MOMEHTA

(FO9*).

= YBenuubTe cTeneHb dopcupoBaHuss MomeHTa (F09*) n cHoBa nonpobyiTe
3anycTuTb gBuraTens.

MpoBepbTe 3HayeHus pyHKUMOHanbHbIX kogoB F04*, FO5*, H50, H51, H52, H53,
H65 n H66.
= VI3aMeHUTE BOMbT-4AaCTOTHYH XapakTEPUCTUKY AN Ballero Apuratens.

MpoBepbTe NpaBUNBbHOCTL NepekmnoYeHnsa apuratenen (Bbibop asuratenen 1, 2,

3 vnu 4) 1 NpaBNNBLHOCTL HACTPOMKM NapaMeTpoB AnNs KaX4oro ABuraTens.

=> CKOppeKkTUpynTe CUrHan nepeknioyeHns aosuratenen.

= VameHnTe dyHKUMOHaNbHbIEe KOAbl ANA COOTBETCTBUS 3HAYeHWs KOAoB
napameTpam MoAKMYEHHOro ABuraTens.

Y6eautech, YTO 3ag4aHHas YacToTa He HUXKe YacToTbl KOMMEHcaUUM CKOSbXKEHMUS

asurarens.

= lameHuTe 3alaHHYIO HacCTOTy TakumMm o6pa30M, 4YTOObLI OHa CTanu Bbllle, YeM
HacToTa KoOMNeHcaunn CKOJIbXXEeHUA.

(14) HenpaBwuneHoe
NoAKntoYeHne nnm obpbis
B jpoccene 3BeHa
NMOCTOSIHHOIO TOKa

[MpoBepbTe coeanHUTENbHbIE MPOBOAA UMW NEPEMbIYKY.

MpeobpasoBatenn 4acTtoTbl MowHocTbto 55 kBT B LD-pexume u

npeobpasosatenu 75 KBT 1 Bbllwe TpebywT MOAKMYEHMS Apoccenst 3BeHa

noctosHHoro Toka. be3 pgpoccena DCR atm npeobGpasoBatenu He [OIMKHbI

3KCNyaTpoBaTbCS.

= [logkniounte gpoccenb npaBwuibHO. OTPEMOHTUPYWTE WM 3aMeHuTe
apoccerb.
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[2]

nBMraTeﬂb BpawjaeTcs, HO CKOPOCTb He yBefiuinBaeTcs

BoamoxHas npuymHa

Cnocob NpoBepKn 1 YyCTpaHEHUS HeNonaaku

(1

YCcTaHOBMNEHO CAULLIKOM
HU3KOE 3HaYeHune
MaKCMManbHON YacToThbl.

MpoBepuTb 3HaveHne pyHKumm FO3* (MakcumanbHas YacTtoTa)
= WcnpasbTe 3HadyeHue FO3*.

)

YCTaHOBMEHO CINLLKOM
HU3KOE 3Ha4YeHne
BEpPXHEero orpaHn4ynTensa
YacCTOThbl.

MpoBepuTb 3HayeHne pyHKumn F15 (BepxHuin orpaHnynTens 4acToThl)
= WcnpasbTe 3HavyeHue F15.

YcTaHoBneHa CnmwKom

HU3KaaA 3agaHHaaA YactoTa

C nomowplo naHenu onepatopa M MeHiwo#4 “lMpoBepka BXOAOB/BLIXOOOBY

npoBepbTe, YTO 3a4aHHasA YacToTa BBeAEHA NPaBUSbHO.

= YBenu4ybTe 3afaHHY0 4acToTy

= OcmoTpuTEe BHELIHUIA NOTEHUMOMETP (ONA 3adaHusa 4acToThbl), KOHBEPTOPbI
CMrHarnoB, MepekniYaTeny W KOHTaKkTbl pere. 3amMeHuTe HeucnpasHble
3IEMEHTLI.

= Yb6eautecb B NPaBUIIbHOCTU MOAKIIOYEHUS BHELLUHUX Lenen Kk knemmam [13],
[12], [11], [C1] v [V2] npeobpasoBaTens;

AKTVIBI/IpOBaHbI NCTOYHUKN

3aaHHON YacToThl (Hanp.
MHOTOCKOPOCTHOWN pexum
WUNKn ynpaereHne no ceTn)
¢ 6onee BbICOKUM
nNpuopuTETOM, MMEIoLLMe
HM3KOEe 3HAYEHUEM
3a1aHusi 4acToThl

C nomoLLbi0 NaHenu ynpaeBneHWsi MpPOBepbTE COOTBETCTBYHLUME (YHKUUKU C

uenbio onpefeneHuss 3agaHHoOM 4acToThbl, ucnonb3ys MeHwo#1 “Hactpoiika

napameTpoB”, MeHwo#2 ‘“lMpoBepka napameTpoB” u MeHw#4 “TlpoBepka

BXOZ0B/BbIXOO0B” N CBEPSAACH C OIIOK-CXEMOW KOMaHL, 4acToTbl.

Cwm. PykosoacTteo no nporpammupoBaHmio FRENIC-MEGA.

= lcnpaBbTe HeBepHble 3HAYeHUs PYHKLMOHamNbHbIX KOAOB (Hamnp. CHUMUTE
BbICOKWUIA NMPUOPUTET KOMaHAbl YacToThbl).

Cnuwkom gonroe nnm

CITULLKOM KOPOTKOE BpeM4A

MpoBepbTe 3HayeHne yHkumi FO7, E10, E12, n E14 (Bpemsa yckopeHus).
= V3ameHuTe BpeMsi YCKOPEHUS Ha 3HaYeHNe, COOTBETCTBYIOLLEE Harpyske.

yCKOpeHusi
(6) TMeperpyska M3mepbTe BbIXOOHOMW TOK.

= [locTapanTecb CHU3UTb Harpy3Kky

lMpoBepbTe, OTNyCKaeTCH NN MeXaHUYeCKuii TOpMOo3.

= OTnycTuTe MEXaHN4YeCKU TOPMO3, NMPU €ro HaNU4mu.
(7) Hactporiku Mpn wuncnonb3oBaHUM aBTO-POPCUPOBAHUA MOMEHTA WM (PYHKUMM aBTO-

(*)yHKLlI/IOHaJ'IbH bIX KOOOB
He COOTBETCTBYHOT
XapakTepuctmkam
gsurarens.

3HeprocbepexeHns ybegutech, 4To napametpsel P02*, P0O3*, P06*, PO7* n P08*
COOTBETCTBYIOT NapaMeTpam Asurartens.
=> BbINonHUTe aBTOHACTPOMKY ABUraTens.

BbixogHas 4YactoTa He
yBenuumBaeTcs ns3-3a
OencTBnsa orpaHuyeHus
TOKa

Y6egutecb, 4to kog F43 (OrpanunyeHne Toka (Pexwum)) yctaHoBneH B “2” u

npoeepbTe 3HaveHne koga F44 (OrpaHnyeHne Toka(YpoBeHb)).

= WcnpaBbTe 3HaveHue F44. Jlnbo, ecnn He TpebyeTca orpaHuyeHve Toka,
yctaHoBuTe F43=0 (oTKnto4eH).

CHusbTe 3HayeHue dopcupoBaHua momeHTta (F09*), 3atem cHoBa 3anyctuTe
ABuraTenb 1 NpoBepbTe, YBENNUYNBAETCS MU CKOPOCTb.
= HacTtpoiiTte BennunHy opcupoBanuns MomeHTta (FO09*).

MpoBepbTe 3HauYeHne yHkumn FO4*, FO5*, H50, H51, H52, H53, H65, n H66 ans

NpoBEepKU NpaBuUnbHOCTH ycTaHoBku U/f xapakTepucTuku.

= [pueegute U/f xapakTepnCTMKy B COOTBETCTBUN C HOMUHASbHBIMU OAHHLIMW
asuraTens.

BbixogHasi yacTtoTa He
yBENMYMBaeTCs U3-3a
OEVCTBUS OrpaHNYeHUs
MOMeEHTa

lMpoBepbTe NpaBUNBbHOCTb YCTAHOBKM 3HAYeHUR YHKUMOHANbHbLIX KOAOB,

oTBevawWwmx 3a orpaHudeHne MomeHTa (F40, F41, E16 n E17), a Takke

npasBunbHyto paboTy komaHabl umdpoBoro Bxoaa TL2/TL1 “Bbibop ypoBHS

orpaHuyeHus MoMmeHTa”.

= WcnpaebTe 3HadveHus F40, F41, E16 n E17 unu cbpocbTe Mx B 3aBOACKME
3HayeHUst (OTKITHOYEHO).

= YcTtaHoBute npasunsHo TL2/TL1.

CwmelLeHne 1 ycuneHune
NS aHanoroBbIX BX010B
YCTaHOBMEHbI HEBEPHO.

MpoBepbTe 3HayeHus dyHkumi F18, C50, C32, C34, C37, C39, C42, n C44.
= M3MeHUTE 3HAYEHUSI CMELLEHNS N YCUNEHMS B HEOOXOAMMbIE 3HAYEHUS.
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[31]

BpameHMe ABUratensa NpoTUuBONOJIOXKHO HanpaBJieHUo, 3aaaHHOMY KOMaHpoun

Bo3moxkHas npuymHa

Cnocob NpoBepKKU N yCTpaHEHUSA HENONaaKu

(1

HenpasunbHoe
NoAKnoYeHe asuraTens.

[MpoBepbTe Noakno4eHne asurartens.
= [Mogkntounte knemmbl U, V, u W npeobpasoBaTens
cooTBeTcTBYOWMM knemmam U, V n W gsuratens.

4acToTbl K

)

HeBepHoe noaknoyeHune u
HaCTPOViKM AN KOMaH[
3arnycka U KomaHz
HarnpaerneHvsl BpalleHus

[MpoBepbTe 3HayveHusa yHkumn E98 n E99 n nogknoyeHne k knemmam [FWD] u
[REV].
= VcnpaBbTe 3Ha4YeHVe PyHKUMOHAMNbHBLIX KOAOB U NMOAKIOYEHNE.

FWD v REV.
(3) AktmBHa kOMaHAa 3anycka | [MpoBepbTe 3Ha4veHne dyHkuumn FO3 (YnpasneHune 3anyckom).
c naHenu (c RUN) / (TOP)
“2: &
UKCHPOBAHHbIM = YcraHosute F02 B 3HauyeHus “2: KHonkamu C NaHenu ynpasreHus
HanpaBneHnem (Bnepen)” unu “3: KHonkamu @ / @ C naHenu ynpaenexus (Hasag)”

BpaLLeHus), HO
HanpasneHve BpaLleHns
YCTaHOBJIEHO HEBEPHO.

XapakTtepucTuka
HarnpasreHVsi BpalleHust
Aasurartens
NpPOTUBOMNOMOXHA
xapakrepucTtuke M4.

HanpaBneHue BpaweHuss ctaHgapTHoro  |EC-coBmecTrMoro
NMPOTUBOMOMOXHO UCMONb3YyEMOMY HECTAHAAPTHOMY ABUraTento.
= [lomeHaAnTe Mmectammn HacTpowikn curHanos FWD/REV.

asurartens

[4]

Koneb6aHusa ckopocTn unu konebaHus Toka npu paborte ¢ NOCTOSAHHOW CKOPOCTLIO

BoamoxHas npuynHa

Cnoco6 NPOBEPKN N yCTpaHeHnA Henonaaku

(1)

Konebanus 3agaHusa
4acToThl.

MpoBepbTe curHanel NS 3agaHWst vacToTbl ucnonb3ys MeHio#4 “TpoBepka
BXO/[0B BbIX0J0B”.
= YBenu4ybTe NOCTOsIHHYIO hunbTpa Ans 3aganus YactoTsl (C33, C38 n C43)

)

[nsa 3apaHns YyacToTbl
MCMorb3yeTcs BHELUHWUIA

MpoBepbTe OTCYTCTBME HABOAOK HA LiEMNW yNpaBneHns oT BHELUHUX UCTOYHMKOB.
= MakcumanbHO U30NMPYITE Lienun yNpaBneHns OT CUMOBbIX Lienemn.

noTeHUMoMeTp. = lcnonb3yiiTe BWUTble Mapbl W 3KpaHWPOBaHHble MpoBoda AN Lenewn
ynpaBneHus.
MpoBepbTe, HET NN HapyweHun B paboTe BHELIHEro noTeHUMoMeTpa Ans
3a/laHusi YacToTbl U3-3a NOMEX MHBEPTOPA.
= [logkniounTe KOHOEHCATOP K KrNeMMaMm MOTEHUMOMETPa WU HageHbTe
(heppuTOBOE KOSbLIO Ha NpoBOAa ynpasneHus (cM. [naey 2).
(3) AkTMBMpPOBaAHO MpoBepbTe, ecTb N Opebe3r KOHTAKTOB pefie, WCNOoMb3ylwuxca Ans

nepekmnoYeHne YacToT unm
MHOIFOCKOPOCTHOW PEXMUM.

nepeknioyeHns 3agaHns 4acToTbl.
= Ecnu y KOHTaKTOB perne ectb Apebesr, 3aMeHuTe pene.

OnuHa kabensa mexay M4
1 gBuraTenem Crmvkom
6onbLuas.

lMpoBepbTe,  BKMIOYEHbl N peXuMMbl  aBTOGOPCUMPOBAHUST  MOMEHTA,

aBTO3HeprocbepekeHns NN BEKTOPHOTO yrpaBneHns AUHaMUYeckM MOMEHTOM.

=> BbINonHWTE aBTOHACTPOMKY ANS KaXKA0ro MCnonb3yemMoro ABuraTens.

= OTKNIoYMTE pexuMbl aBTOMaTMYeCcKoro ynpasrneHus, yctaHosus F37* B “1”
(MocTosiHHBIN  MOMEHT Harpy3ku) u F42* B “0” (V/f ynpaBneHune 6e3
KOMMEHCaLMN CKOMNBXEHWS), TOrAa BUOpaLmmn npekpaTsaTces.

= [1o BO3MOXXHOCTN MaKCMMarbHO YKopoTute kabenb mexay M4 n guratenem.

KonebaHus BO3HMKaOT N3-
3a BMOpauuii, CBA3aHHOM C
HWU3KON YCTONYMBOCTbIO
Harpysku. Jlnbo Tok
KonebneTcs n3-3a 0cobbIxX
napamMmeTpoB ABuraTens.

Mo oyepenyn oTknoYanNTe BCce aBTOMATUYECKME PEXUMbI YNPaBMEHUs!, Takue kak

aBTO(hopcMpoBaHue MOMEHTA, aBTO3HeprocGepexeHue, KOHTPOJ1b
npeaynpexneHns neperpyskn, OrpaHUYeHWe Toka, OrpaHMyYeHue MOMEHTa,
aBTOMaTMdeckoe  3aMedrieHve,  MOAXBaT  Bpallalolerocs  asuraTens,

KOMMeHcaUMs CKOMNBXEHUsI, BEKTOPHOE YNpaBrieHNne AUHAMUYECKUM MOMEHTOM,
BblpaBHUBAHME CKOPOCTEN, OCTaHOB MpuW Meperpyske, yrnpaBfieHUe CKOPOCTbHO,
OHMaiiH aBTOHACTPOMKa, MONOCOBON hunbTp, HabnogaTens U NpoBepbTe, YTO
BMOpaLMn ncyesnu.

= OTKNouUTE PYHKLMU, KOTOPbIE BbI3bIBAKOT BUOPaLMIO.

= W3meHuTe koadhprumneHT nogaenexHms konebanuin Toka (H80*).

= W3ameHuTe napameTpbl perynatopa ckopoctu (d01* - d06*).

lMpoBepbTe, yMeHbluAOTCA NN BUOpauuM NpU  yMeHblueHUn YpoBHA F26
(Hecywas vacTota) unu yctaHosute F27 (ToH aBuratens) B 3HayeHune “0”.
CHusbTe HecyLwyto YactoTy (F26) unu yctaHosute ToH “0” (F27=0).
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[51]

U3 pBuratens cnbiweH pe3Km7| 3BYK UInn 3ByK gBurartens Hey0TOI7I‘~IVIBbII7I

BoamoxHasa npuymHa

Cnocob NpoBepKn 1 yCTpaHEHUS HENOMaaKu

(1

YcTaHoBREHA CANLLIKOM
HM3Kas Hecyllas YactoTa

MpoBepbTe 3HaveHne dyHKummn F26 (Hecywas vyactoTta) n F27 (ToH asuratens).
= VYBenu4bTe Hecyluyto YacTtoTy (F26).
= YcrtaHoBuTe F27 B nogxoasiliee 3Ha4YeHune.

)

Cnuwkom Bbicokas
TemnepaTypa Bokpyr M4
(ecnn B H98 ycTaHoBneHo
aBTOMaTuyeckoe
CHWXEHWE HecyLlen
4acToThbl)

M3mepbTe TeMnepatypy BHyTpM Lkada, B KOTOPOM ycTaHoBneH 4.

= Ecnu temnepatypa Bbilwe 40°C, CHU3bTE ee NyTeMm ynyylleHUs BEHTUNALNN.

= CHusbTe Temnepatypy MY nytem cHmxeHns Harpysku. ([ns BEHTUNATOPOB U
HaCoCOB CHM3bTe OorpaHuuMTenb YactoThl (F15).)

Mpum.: Ecnn otkmiounTb HI98, MoryT cpabaTtbiBaThb owmbku L4 /, L5 wnn L L/

Pe3oHaHc ¢ Harpy3ko.

MpoBepbTe MPaBUNBLHOCTL MOAKIOYEHUSI MEXaHW3Ma WX MpoBepbTe, ecTb N

pe30oHaHC C OCHOBaHUEM.

= OrtcoeauHuTe ABuraTenb OT MexaHM3Ma W 3anycTUTe ero B XOrocTyl Ans
BbISCHEHUSI  UCTOYHMKA  pe3oHaHca. [locrne  BbISICHEHUSI  MPUYMHBI
nocrapanTech YCTPaHUTb UCTOYHUK pe30HaHca.

= WameHuTe HacTtpomnku dyHkumm CO01 (Yactota ckayka 1) — C04 (YacToTa
ckayka (lFuctepesnc)) ons npefoTepalleHuss paboTbl B AvManasoHe 4actoT
BbI3bIBaOLLMX PE30OHAHC.

= BknwounTe ynpaeneHue ckopocTblo (nonocoson ¢unbtp) (d07*, d08*) wm
HabnogaTtens (d18 — d20) ans nogasneHus Bubpaumii. (B 3aBucumoctn ot
XapaKTEPUCTUK Harpy3kn, 3T0 MOXET He AaBaTb 3P eKT).

[6]

BpeMﬂ YCKOpeHunsa nnun sameaneHnsa He COOTBeTCTBYHOT YCTaHOBJIEHHbIM 3Ha4YeHUAM

BoamoxHas npuynHa

Cnoco6 nNpoBepKkM 1 yCTpaHEHNUs HEMOMaaKn

(1

Mcnonbayetca S-obpasHas
W1 KPUBOMMNHENHAs
XapakTepuctuka
yCKOpeHus/3ameanexus

MpoBepbTe 3HayeHne pyHKummn HO8 (XapakTepucTuka yckopeHusi/aameanexms).
= Bulbepute nuHenHyto xapaktepuctuky (H07=0)
= CHusbTe BpeMs yckopeHusi/sameanexus (FO7, FO8, E10 — E15)

DYHKUMSA OrpaHnYeHns
TOKa NpensaTcTByeT
yBEMNUYEHNIO YacToTbl (Npun
YCKOpEHUM)

Y6egutecb, 4yto F43 (OrpaHnyeHne Toka (Pexum)) yctaHoBneH B “2: BknoyeHo

npu yckopeHun un paboTe”, 3aTem NpoBepbTE NPaBUIbHOCTb YCTAaHOBKN (OYHKLIMM

F44 (OrpaHuyeHue Toka (YpoBeHb)).

= WNameHute F44 B nogxodsilee 3HadyeHue,
orpaHudeHunst Toka ¢ nomotubto F43.

= VYBenu4ybTe BpeMs yckopeHusi/3ameanexus (FO7, FO8, E10 — E15).

UK OTKIOYUTE  PYHKLMIO

MpoBepbTe, HET NW HapylweHui#i B paboTe BHELUHEro noTeHUuoMeTpa Ans

3a[laHusl 4acTOTbl M3-3a NOMEX MHBEPTOpA.

2 [logknounTe KOHOEHCATOP K KIeMMaM MOTEHUMOMETpa WNU  OAeHbTe
eppuTOBOE KOMbLIO Ha NpoBoAa ynpasneHus (cm. [nasy 2).

Mpun 3ameaneHun
aKTUMBMpYeTCs PYHKUMSA
aBTOMaTU4YeCKoro
3amefrneHus (aHTu-
pekynepaTuBHoe
ynpasneHue)

MpoBepbTe 3HayYeHne pyHKumn HB9 (ABTOMaTMYeckoe 3ameaneHue (Pexnm)).
= YBenuybTe Bpems 3ameanenuns (FO8, E11, E13, n E15).

Meperpyska

M3mepbTe BbIXOOHOW TOK.
= CHusbTe Harpysky ([Ons BEHTUNATOPOB M HACOCOB CHU3bTE OrpaHUYUTENb
yactoTbl (F15).) (3umon Harpyska, kak npaBuno, ysennuneaeTcs).

[euratens He
obecneunBaeT Tpebyemblii
MOMEHT.

MposepbTe, 4TO ABuratenb 3anyckaeTca nNpu YyBenuyeHun dopcmpoBaHns
MomeHTa (FO9*).
= ¥YBenuybTe 3HaveHne dopcrmpoBaHns MmomeHTa (FO9).

[ns 3agaHnsa 4acToThl
MCMOnNb3yeTCcs BHELIHUN
noTeHUMoMeTp.

lMpoBepbTe OTCYTCTBUE HABOAOK Ha Lieny ynpaBnieHns OT BHELLUHNX UCTOYHMKOB.

= MakcmanbHO U3oNNpynTe Lenun ynpasneHus oT CUMOoBbIX Lenew.

= Wcnonb3ynte BuTble Napbl W 3KpaHUPOBaHHbIE NpoBoga pAns  uenen
yrnpaBneHusi.

=> [logkniounte KOHAEHcATop K KnemMMaM noTeHuMoMeTpa WM HageHbTe
eppUTOBOE KOMbLIO HA NPOBOAA ynpaBneHus (cm. nasy 2).
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BoamoxxHas npuynHa

Cnocob NpoBepKX 1 yCTpaHEHUs! Hemonaaku

()

BbixogHas 4yactoTa He
yBEnuM4MBaeTCs us-3a
OencTBns orpaHu4eHus
MOMEHTa

[poBepbTe nNpPaBWUMBHOCTb YCTAHOBKU 3HAYeHWA YHKUMOHANbHbLIX KOAOB,

oTBevawLmx 3a orpaHudeHne MomeHTa (F40, F41, E16 n E17), a Takke

npaBunbHyl0 paboTy KomaHabl umdgposoro Bxoga TL2/TL1 “Beibop ypoBHSA

orpaHuM4yeHnss MoMeHTa”.

= WcnpasbTe 3HadveHus F40, F41, E16 n E17 unu cbpocbTe mMx B 3aBoAcKkue
3HaYeHUs (OTKIMIOYEHO).

=> YcraHoBuTe npasunbHo TL2/TL1.

= YBenu4bTe Bpems yckopeHus/aameanenus (FO7, FO8, E10 — E15).

(8)

Bpemsa
yCKOpeHusi/3ameaneHusi
YCTaHOBNEHbI HEBEPHO.

MpoBepbTe koOMaHabl knemm RT1 wn RT2 p[ns  W3MEHEHUS BpPEMEHMU
yCKOpeHusi/3ameaneHus.
= lcnpaBbTe HacTpoviku koMaHg RT1 v RT2.

[ 7 ] OBuratenb He Nnepe3anyckKaeTcsi Nocrie KPaTKOBPEMEeHHOro nponagaHusi HanpsikeHUst NUTaHUs

BoamoxxHas npunynHa

Cnocob npoBepkun 1 yCTpaHeHUsa Henonaaku

(1

YcTaHOBMEHbI 3HAYEHUS
dyHKumm F14 “0”, “1” unn
won

MposepbTe, ecnu cpabaTbiBaeT OLWNGKa HU3KOTO HanpsxkeHus (L)

= [lpoBepbTe nocrnegoBaTenbHOCTb  paboTbl  BHELIHed  cXeMbl  Mpu
BOCCTaHOBINeHUM nuTaHus. Ecnn Heobxooumo wcnonb3yiTe pene, KoTopoe
CMOXeET YAepXvBaTb KOMaHAy 3anycka BKITHYEHHOW.

)

KomaHga 3anycka
ocTaeTcs B BbIKIMHOYEHHOM
COCTOSIHWM Mocre
BOCCTaHOBEHWS
HanpspKeHs.

MpoBepbTe BXxOAHOM curHan, ucnonedys Meniwo#4 “lMposepka BXoaoB/BbIXOA0B”.

= Wamvennte F44 B noaxogsulee 3HayeHue, WM  OTKMOYUTE  PYHKUMIO
OorpaHu4eHus Toka ¢ nomoLubio F43.

= YBenu4bTe BpeMms yckopeHusi/aamennenus (FO7, FO8, E10 — E15).

Mpy 3-x NpoBOAHOM YyMpaBreHWU nuTaHue NnaTbl ynpaBfeHus nponajaeTt B

crny4vae AnuTenbHOro nponagaHms HanpsbkeHust u curdan HOLD “3-x npoBogHoe

ynpaBneHue” oTknovaeTcs.

= M3meHuTe cxemy UnM HacTpoWTe KOMaHAy 3anycka Takum obpas3om, 4ToObl
OHa CHOBa MNofaBanacb B TeYeHWe 2-x CeKyHA Mocfie BOCCTaHOBIEHUsI
HanpsHKeHUs.

[8]

OBuratens YpeamepHo HarpeBaeTcA

BoamoxkHas npuymHa

Cnocob NpoBepKKN N yCTPaHEHUSA HENONAaKM

(M

YcraHoBneHo
NoBbILLEHHOE
dopcrpoBaHme MOMeHTa
(Ecnu F37*=0, 1,3, unu 4)

[MpoBepbTe, NpMBOAUT NN CHWXeHWEe dopcupoBaHnss MomeHTa (F09*) k

CHWXEHMIO TOKa (HO He K OCTaHOBKe ABuUraTtens)

= Ecnu He npoucxoauT OCTaHOBKM [ABuratensi, CHu3bTe ¢opcupoBaHue
MomeHTa (F09%).

)

MpopomkutenbHaa pabota
Ha OYeHb Marnow CKOPOCTM.

[MpoBepbTe CKOPOCTbL BpaLLEHUS.
= M3aMeHMTe HaCTPOMKM CKOPOCTU WNU 3aMeHuTe ABUratenb Ha ABuraterb,
npeaHasHadeHHbl gns paboTsl ¢ MY.

(4)

Meperpyska

M3mepbTe BbIXOQHOW TOK.
= CHusbTe Harpysky ([Ons BEHTUNATOPOB M HACOCOB CHU3bTE OrpaHuYUTErb
yactoTbl (F15).) (3uMoii Harpy3ka kak NnpaBuo yBenmumBaeTcs).

[8]

Oeuratens pa6oTaeT He Tak, Kak npegnonaranocb

BoamoxHasa npuymHa

Cnocob NpoBepKN N yCTPaHEHUSA HENONaaKM

(1

HenpaBunbHas HacTponka
3Ha4YeHun
PYHKLMOHAmMbHbIX KOAOB.

Y6eanTecb, 4YTO (PYHKUMM HACTPOEHbl NPaBUMbHO W HET JULHUX HaCTpOekK.
Mcnonb3yinte MeHio#2 “lMpoBepka napameTpoB” ANS NPOBEPKU NapameTpos,
OTMNYHbIX OT 3aBOJCKMX.

= HacTtpoiiTe npaBunbLHO Bce He06X0aMMbIe (PyHKLMOHATbHBIE KOAbI.

3anuwunTe TekylwiMe 3HayeHus (PyHKLUMOHambHbLIX KOOOB M 3aTeM cOGpocbTe
(YHKLUMM B 3aBOACKME HAcTponku ncnonb3ys HO3.
=> [locne cbpoca, HacTporTe yHKLUMN 3aHOBO, NpoBepss paboTy ABuraTens.
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6.3.2 Tpobnembl c HacTpoMkamu npeobpasoBaTens

[11]

OTcyTcTBME NOKa3zaHUM Ha gucnnee.

BoamoxHasa npuymHa

Cnocob NpoBepKn 1 yCTpaHEHUS HENOMaaKu

(1

OTcyTCcTBYET HanpsixeHve
nutaHua MY (kak ocHoBHOe
Tak 1 Ha Bxofe
AOMNOMHUTENBHOro
nuTaHus).

lMpoBepbTe BXOAHOE HaNpsXXeHNe U HECUMMETPMUIO.

= BknounTb 3alUMTHLIA aBTOMAT, YCTPOWCTBO 3aLUMTHOIO OTKIOYEHMUSA
MarHWTHbINA KOHTaKTop.

= [poBepuTb Lenu Ha NpeaMeT nageHus HanpshkeHus, obpbiBa dasbl, MNIoXoro
coeavHeHuss unu cnaboro koHTakTa. [Mpu 0BGHapyXeHun HeucrnpaBHOCTU —
NPOM3BECTN PEMOHT.

nnn

HanpsikeHve nutaHune
nnaTtbl ynpaBeHns He
aocturaet Tpebyemoro
YPOBHSI

lMpoBepbTe He yaaneHa nv nepeMbliuka Mexgy knemmamu P1 u P(+) wnu

npoBepbTe KOHTAKT MEXAY 3TUMU KIeMMaMmu.

= YctaHoBute mexay knemmamu P1 u P(+) nepembluky nnm gpoccenb 3BeHa
NOCTOSHHOTO ToKa. [py NNOXOM KOHTAKTE 3aTAHUTE BUHTbI.

MaHenb He NpaBuIbHO
noakntodeHa k MY.

MpoBepbTe, NpaBUbLHO MY NOAKMYEHUN NaHenb K MY
= CHuMMWTEe NaHenb U BCTaBbTe CHOBA
= CHumunTe naxens ¢ gpyroro MY n nocMoTpuTte, coxpaHunach nu npobnema

Ecnn naHenb BblHeceHa, npoBepbTe MNpaBWMbHO MNOAKMOYEHWe kabens co
CTOPOHbI NaHenu u M4,

= OrtknioynTe Kabenb 1 CHoBa NOAKMYUTE

= CHumuTe naHens ¢ gpyroro MY 1 nocMoTpuTe, coxpaHunack v npobnemMa

[2]

He oTobpaxaetcsa Tpebyemoe MeH1o.

BoamoxHasa npuymHa

Cnocob NpoBepKn 1 YyCTpaHEHMS HEMOMaaKK

(1

BbibpaH He TOT pexum
0TOBpaxXeHNss MEHIO

MpoBepbTe 3HaveHe dyHKumn E52 (MynbT ynpasneHusa (Pexum oTobpaxeHus

MEH!10)).

= WameHute 3HayeHne E52 ans Beibopa Tpebyemoro pexuma oTobpaxeHus
MEHIO.

[31]

I'Iapameprl (*)yHKLI,VIOHa.ﬂbeIX KoOoB He nogaaroTcA USMEeHeHUuaAm

BoamoxHasa npuymHa

Cnoco6 NpoBepKn 1 YyCTpaHEHUS HEMOMaAKK

(1

MonbiTKa M3MEeHUTb
3HayYeHUst PyHKUMNA,
KOTOpbIE€ He MOryT ObITb
M3MEHEHbI BO BpeMs
paboTbl M4.

MpoBepbTe, paboTaeT nu gsuratens, ncrnonb3ys MeHwo#3 “KoHTponb paboTtbl”
mnn unHamkatop RUN Ha naHenu. lNocne aToro npoBepbTe, AOCTYMHbI 1
YHKUMOHarbHbIE KOAbl AN U3MEHEeHUA BO BpeMsi paboTbl, B COOTBETCTBUM C
Tabnuuen yHKUMOHAaNbHbIX KOOOB.

= OcTraHoBUTe ABUraTerb, 3aTeM U3MEHUTE 3HAYEHUS PYHKUMOHANbHbIX KO4OB.

3HayeHus
(bYHKLMOHAaMNbHbLIX KOLOB
3aLLUMLLEHBI.

MpoBepbTe 3HaveHue dyHKumm FOO (3awmTa AaHHbIX).
= VameHuTte 3HadeHne FOO co 3HauyeHus “3awmta gaHHbIx BktoveHa” (1 unu 3)
Ha “3awmTa gaHHbIX oTknoveHa” (0 unu 2).

Komanga knemmvbl WE-KP
(“PasbnokunpoBka
KnaBuaTypbl’) Ha3HayeHa
Ha undpoBor BXog 1
OTKIKYeEHa.

MpoBepbTe 3HaveHue dyHkumn EO01 — EO7, E98 n E99 u coctosHne BxopoB
ncnonb3ysa MeHto#4 “lNpoBepka BX0A0B/BbIXOA0B”.
= [logavite komaHgy WE-KP Ha cOOTBETCTBYIOLLMIA LIMPPOBOM BXOA,.

FUNC)y
Knasuwwa @TD He Obina
HaxaTa

FEN
MpoBepbTe, 6Gblfa nNM Haxata KnaBwla @TD nocre W3MeHEHWsl 3HayeHus
(hYHKLMOHanbLHOro koaa.

fEunicy
2> Haxmute @D nocre N3MeHeHNs1 3HaYeHUs1 PYHKLNM.
= lpoBepbTe, YTO Ha AMCTNEE NOABUNOCH COOBLIEHNE T/ /i .

3HaueHus dyHkumn FO2,
EO01 - EOQ07, E98 n E99 He
MOTYT GblTb U3MEHEHbI

AKTUBHbI curHansl Ha knemmax FWD n REV
= Otknmounte komaHasl FWD n REV.
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BoamoxxHas npunynHa

Cnocob npoBepku 1 yCTpaHeHUs Henonaaku

(6)

DyHKUMOHANbHbLIV koA,

KOTOprI7I HY>XHO U3SMEHUTb

OTCYTCTBYET B CMNUCKe.

Ecnn BbiGpaHo MeHio#0 “BbicTpas
oTAenNbHble PYHKUMOHANbHbIE KOAbI.

ycTaHoBka” oToBpaxalTcsi  TOMbKO

=> [pu BbIGpaHHOM MeHo#0 “BbicTpas ycTaHOBKA” HaXXMUTE KnaBuLLy @ ans
- ! 9

nepexona kK TpeGyeMoMy MeHI OT 4~_ _ Kk +7_ _. 3aTem BbIGepUTE HYXHbIN
YHKUMOHanNbHLIA Koa U n3MeHuTe ero 3HadveHue. NogpobHee cm. Mnasy 3,

Tabn. 3.4 “HocTynHble NYHKTbl MEHIO B peXVMe NporpamMmmy1poBaHmns”.

6.4 Ecnu Ha gucnnee otobpaxaeTca ko aBapvum

[1]

Mpobnema

¥/
/L7 MrHoBeHHoe npeBbilleHNe ToKa

[/
L

MrHoBeHHOE 3HayYeHne BbIXogHoro Toka MYy npesBbllaeT ypoBEeHb MakCMMalribHOro Toka.

MpeBbileHWEe Toka BO BPEMS YCKOPEHMUS.

I /]
[/ npeBbILIJeHVIe TOKa BO BpeMs 3ameasieHus.

Ly
[/

MpeBbiweHe Toka BO BpeMsi paboTbl HA MOCTOSIHHOM CKOPOCTW.

BoamoxHas npuynHa

Cnoco6 NPOBEPKN N yCTpaHeHUA Henonaaku

(1

KopoTkoe 3ambikaHue Ha
Bbixoge M4y

Otkntounte kabenb OT BbIXogHbIX knemm MY ([U], [V] n [W]) n nsmepbte

MexdasHoe conpoTuBneHne kabens asuratens. [poBepbTe, He ABNSETCA Iu

COMNPOTMBIEHME CITULLIKOM HU3KUM.

= YcTpaHUTe WCTOMHMK KOPOTKOrO 3aMblkaHus (NomeHsnTe kabenb, Knemmbl
pene wnv gBuratens).

)

3amMblkaHne Ha 3eMro Ha
Bbixoge M4y

Otkntounte Kabenb oT BbIXoAHbIX knemm MY ([U], [V] u [W]) n usmepbTe

N30MnALMI0 MEraoMmMeTpoM.

= YcTpaHute WCTOYHWK 3aMblkaHUsi Ha 3eMnio (nomeHslTe kabenb, BHeLUHWE
KNEeMMHWKN Unu aBuratens).

(3) Meperpyska MamepbTe BbIXOOHOM TOK, WMCMONb3ys perucrpupylowmn npubop. 3atem no
AaHHbIM W3MEPEHHOro TOKa OLEHUTE neperpysky OTHOCUTENbHO PacyeTHOro
3HaYeHUst Harpyskw.
= Ecnu Harpyska CHMLLKOM BbICOKA, CHWU3bTE Harpysky WnuM yBenuybTe

MOLLIHOCTb npeobpasosarens YacToThl.
Ha 3anucaHHoM rpadvike Toka NpoBepbTe Hann4me peskmx BpockoB Toka.
= [lpyn Hannuum peskux BGPOCKOB TOKa YMEHbLUMTE KonebaHus Harpysku unm
yBenu4ybTE MOLLHOCTL 4.
=> Bkniounte MrHoBeHHoe orpaHudeHue Toka (H12=1).
(4) VYcrtaHoBneHo lMpoBepbTe, NpuBOAUT NN CHWXeHUe dopcupoBaHns MomeHTa (FO09*) «k

NnoBbILLEHHOE
dopcunpoBaHme MoMeHTa
(Ecnm F37*=0, 1,3, unun 4)

CHWXEHMIO TOKa (HO He K OCTaHOBKe ABuratens)
= Ecnn He npoucxoauT OCTaHOBKM [ABurartens,
MomeHTa (FO9*).

CHU3bTEe (hopCcHpOBaHME

Cnuwwkom marnoe Bpems
YCKOpeHusi/3ameaneHus.

lMpoBepbTe, 4TO pABUratene pasBMBaeT MOMEHT, [OOCTaTOYHbIA  Ans

yckopeHus/3ameaneHnsi. ATOT MOMEHT pacCUUTbIBAETCA M3 MOMEHTa MHEPLUK U

BPEMEHN yCKOopeHus/3ameaneHus.

= YBenu4ybTe Bpems yckopeHusi/aamegnenus (FO7, FO8, E10 —-E15, n H56)

= Bkniouunte orpaHunyeHue Ttoka (F43) n orpaHudeHne momerta (F40, F41, E16,
nE17).

= YBenuMybTe MOWHOCTb Y.

(6)

C6oM, Bbl3BaHHbI
rnomexamu.

MpoBepbTe, BLINOMHEHbI NU MEPONPUATUS MO YMEHbLUEHWIO BRWSHUSA MOMEX
(Hanp. NpaBUNBbHOCTb MOAKMHOYEHMS 3a3eMMEHNUs U NPoKnagka ynpaBnsiowmx u
CUroBbIX Lenen)/
BbinonHute OEWCTBUSI MO CHMXKEHUIO BNMsHWUS nomex. [logpobHee cwm.
PyKOBOACTBO MO CHMXKEHMIO NMOMEX.
= Bknounte dyHKUMIO aBTo-nepesanycka (H04).
= [oaknounte orpaHMYMTENb HaMPSHKEHUs K KaTyllke MarHUTHOIO KOHTakTopa
N APYTUX UHAYKTUBHBIX HArpy3oK, BbI3bIBAKOLLMX MOMEXN.
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[2]

Mpobnema

£/ 3amblkaHue Ha 3emmI0

Ha Bbixoge MY npoTekaeT TOK 3aMbIKaHUS Ha 3eMITH0.

BoamoxHasa npuymHa

Cnocob NpoBepKn 1 YyCTpaHEHUS HEMOMaaKu

(1

Knemma (knemmsbl) MY
3aMKHYTbI Ha 3eMIH0.

Otkntounte kabenb OT BbIXOAHbIX krnemm MY ([U], [V] n [W]) n nsmepbte

M30MALMI0 MEFAOMMETPOM.

= YcTpaHUTe UCTOYHWMK 3aMblKaHWs Ha 3eMio (NomeHanTe kabenb, BHELUHWUNI
KNeMMHVK Unn ABUraTens).

[31]

Mpobnema

/N
it TlepeHanpsikeHue

HanpsikeHne B 3BEHE NOCTOSIHHOIO TOKA NPEBbLILLIAET YPOBEHb NEPEHANPSIKEHNS.

ot
L I'IepeHanmeeHme BO BpeMsA YCKOPEeHUA.

[y
L
[y
i

I'IepeHanmeeHme BO BpeMd 3amenneHus.
I'IepeHanmeeHme BO BpemM4A pa6OTbI Ha NOCTOSIHHOM CKOpoCTH.

BoamoxHasa npuymHa

Cnocob NpoBepKu 1 YyCTpaHEHUS HEMOMaaKu

(1

HanpspkeHne nutanua M4
npesblWaeT JOoNycTUMoe
3HaYeHue.

I/Ismepre BXOQHOE HanpsaXeHune.
= YMeHbLnTe Hanps)XeHne 0o 4onyCcTUMOro ypoBHA.

)

Bpocok Toka Bo BXxogHOWM
ceTu.

B HEKOTOpbIX  CeTdaAX npu pa3MbIKaHI/II/I/38MbIKaHI/II/I q)asoc,qamrarow,ero
KOHAEeHCaTopa unn TUPUCTOPHOIo npeo6pa3OBaTen;| B CeT MOrytT BO3HUKATb
KpaTKOBpEMEHHbIE 6pOCKVI TOKa Unn HanpsaxeHua.

=> MNogknounTte Apoccesib 3BeHa NOCTOAHHOro TOKa.

BpeMﬂ 3amMeaneHuna
CITULLKOM KOpOTKOe OnA
MOMEHTa nHepummn
Harpysku.

MepecunTaiiTte MOMEHT TOPMOXEHMS UCXOAS U3 MOMEHTa MHEPLUW NSt Harpy3ku
1 BpEMEHU 3ameasieHuns.

YBenuubTe Bpems 3ameanenus (FO8, E11, E13, E15, n H56).

Bkntounte aBTOMaTMYeckoe 3aMefrieHue (aHTU-peKyrnepaTUBHBIN  PEeXuM)
(H69), nnn xapakrepuctukun samegnenuns (H71).

BkntounTte orpaHuyenne momenta (F40, F41, E16, E17, n H73).

YcTaHoBUTE HOMWMHanNbHOE HanpshkeHue (Ha Gasoson yactote) (FO5*) B “0”
ONst yBeNUYEHUSI MOLLHOCTU TOPMOXEHMS.

PaccmoTpuTe BO3MOXXHOCTb MCNOMb30BaHWS TOPMO3HOro pesucTopa.

v oV VY

Bpewms yckopeHus
CMULLKOM KOPOTKOE.

MpoBepbTe, BO3HWKAET NN aBapus MO MepeHanpsxeHuto wu3-3a ObicTporo
YCKOPEHUS.

= VYBenu4bTe BpeMmsi yckopenus (FO7, E10, E12, u E14).

= Bbibepute S-o6pasHyto xapakrepucTuky (HO7).

= PaccmoTprTe BO3MOXHOCTb MCMOMNb30BaHWs TOPMO3HOMO pe3ncTopa.

Harpy3ska npy TOpMOXeHUn
CMULLKOM TsbKenasi.

CpaBHUTEe MOMEHT, Heo6X0AMMbIA ANt TOPMOXEHNS C JOMYCTUMBIM C MOMEHTOM

TopmoxeHus MY.

= YcTaHoBUTE HOMMWHanbHOe HanpsbkeHue (Ha 6asoson vactote) (FO5*) B “0”
ONs yBENUYEHNS MOLLHOCTM TOPMOXXEHMS.

= PaccmoTpute BO3MOXHOCTb UCMOJ1b30BaHUS TOPMO3HOIO pe3ncTopa.

C6oW, Bbl3BaHHbIN
nomexamu.

MpoBepbTe, YTO HAMpPSKEHME B 3BEHE NMOCTOSIHHOIO TOKA B MOMEHT OLLUMOGKM BbIno

HWXEe YPOBHS cpabaTbiBaHus.

= BbINoOnHUTE [OENCTBUS MO CHWXKEHUIO BNUsiHUS nomex. [logpobHee cwm.
PykoBOACTBO MO CHUXEHUIO NMOMEX.

= BkniounTe dyHKUmMo aBTo-nepesanycka (H04).

= [logknunTe orpaHUYMTENb HaMPSPKEHUS K KaTyllKke MarHUTHOrO KOHTaKTopa
NN OPYrMX MHOYKTUBHBIX HArpy3oK, BbI3bIBAIOLLMX MOMEXN.
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[4]

Mpobnema

/

/!
L L/ Huskoe HanpsixeHue

Hanps|>|<eHV|e B 3B€HE MNOCTOAHHOIo TOKa onyckaeTca HUXe MUHUMalibHOro YpoBHA.

BoamoxxHas npuynHa

Cnocob npoBepku 1 ycTpaHeHUs Henonaaku

(1

KpaTtkoBpemeHHOe
nponagaHue HanpsHKeHus!.

= C6pocbTe aBapuio.
= Ecnu Heobxoaum nepesanyck ABuraTtensi 6e3 Bblgayv aBapuu, yCTaHOBWUTE
F14 B 3Ha4eHus “3”, “4”, unn “5” B 3aBUCMMOCTM OT TUMNA Harpy3sku.

)

BbicTpast noBTOpHast
nofava HanpshkeHus Ha
M4y (ecnu F14=1)

MpoBepbTe, Gbina nu NoBTopHas nofaya HanpspkeHust Ha MY B MOMeHT, korga
Lenb ynpaBneHusa octaBanack B paboTte (aucnnen npogosikan ropetb).
=> lNogaeanTte HanpsikeHue Ha MY, koraa gucnnen OTKIMOYEH.

©)

HanpspkeHne nutaHus He
CcoOTBETCTBYET
Aonyctumomy
HanpsbxkeHuto MY,

I/Ismepre BXOOHOE HanpsaXeHune.
= YBenuybTe HanpsaXeHne 0o 4onyCTUMOro ypoBHA.

HewncnpaBHbl BHeLUHNE
YCTPONCTBA B NUTatoLLEen
uenu, unu HenpasunbHoe
NOAKIIYEHNE.

MN3mepbTe BXOAHOE HanpspkeHue ANs BbIABMEHUS HEUCMPaBHOTO YCTPOWCTBA UK
HenpaBUMbHOTO MOAKMIOYEHUS.
= 3aMeHuTe HEWCNPaBHOE YCTPOMCTBO UM UCNPaBbTE MOAKITIOYEHME.

K nuTatoLlen cetn
NOAKIOYEHbl YCTPONCTBA,
Bbl3blBatoLLMe Npocaaky
HanpsikeHus n3-3a
BbICOKNX TOKOB Mpu
3anycke.

MamepbTe HanpsikeHne 1 NpoBepbTe OTKIOHEHUS HaMNPSXXeHWs!.
= [lepecmoTpuTe KOHUrypauuio nuTatoLen cetu.

MyckoBow Tok M4
BbI3blBAET NPOCaAKY
HanpsKeHust n3-3a
HeaoCTaTOYHOW MOLLIHOCTH
nuTaroLLero
TpaHcgopmMaTopa.

MpoBepbTe, noOSIBNSIETCS NU  aBapusi MNpyY  BKIHOYEHHOM aBTOMAaTU4ECKOM
BbIKIlOYaTene, YCTPONCTBE 3aLUUTHOrO OTKMKYEHUS (C 3aLLUMTON OT CBEPXTOKOB)
UM MarHUTHOM KOHTaKTope.

= [lepecMoTpuUTE MOLLHOCTbL NUTAKOLLErO TpaHcdopmartopa.

[5]

Mpobnema

Lom O6pbIB da3bl Ha BXxoae

O6pbIB BXOAHOW (hasbl UK CIIMLLKOM B0rbLUas HECCUMETPUSA HANPSKEHUN.

BoamoxxHas npuynHa

Cnocob NpoBepPKX 1 yCTpaHEHUs! HeMonaaku

(1

OO6pbIB NOAKMYEHUS Ha
BbIXOAHbIX KeMMaXx.

M3mepbTe BxogHOe HanpsikeHue.
= 3amMeHuTEe WM OTPEMOHTUPYWTE MOABOAAWMA Kabenb WM BXOAHbIE
YCTPOWCTBA (aBTOMATUYECKUIA BbIKIOYaTENb, KOHTAKTOp U T.4.).

BWHTBI Ha BXOAHbIX
Knemmax ocnabneHsi.

[MpoBepbTe, ocnabneHbl N BUHTbI HA CUIOBbIX BXOAHbIX KIeMMaXx.
= 3aTaHuUTE BUHTHI C Tpe6y9MbIM MOMEHTOM 3aTAXKU.

Cnuwkom 6onbLuas
HecMmMMeTpust
HanpsXeHUn mexay
dazamu.

M3mepbTe BXOAHOE HanpsikeHue.

= [logknounTte gpoccernb NepPeMEHHOrO ToKa AN YMEHbLUEHUS HECUMMETpUn
HanpsXeHUn mexay dasamu.

= YBenuMybTe MOWHOCTb Y.

Linknunyeckn BosHuKatoLlas
neperpyska.

MamepbTe konebaHusa HanpshkeHUs B 3BeHe MOCTOSAHHOIO TOKa.
= Ecnu konebaHus cnvwkom Gonblune yBenumybTe MoLHocTb MY,

K TpexdasHomy M4
NoAKM4YeHo ogHodasHoe
HanpsXeHue.

M3amepbTe HanpsiKeHVe 1 NPOBEPbTE OTKIOHEHWS HAMPSKEHWSI.
= [lepecMoTpuUTE KOHUIypauuio nuTatoLLen ceTu.

(6)

MyckoBow Tok MY
Bbl3bIBaeT Npocaaky
HanpshkeHus ns-3a
HEeAO0CTaTOYHOW MOLLHOCTHU
nuTaroLero
TpaHcgopMaTopa.

MpoBepbTe T1N 4.
= Wcnonbaynte TpexdasHoe HanpskeHne. FRENIC-MEGA c TpexdasHbim
BXOAOM He A0mKeH paboTaTb OT 0AHOda3HOro HaNPSHKEHUS.

G

3awmTta ot 06pbiBa pasbl Ha Bxode MOXeT ObiTb oTkntouyeHa dyHkuuen HI8 (DyHkumm
PMESAHHE  3a1MTEI/OBCTYKBAHNS).

6-13
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[6]

Mpobnema

7
OFL O6pbIB pa3bl Ha Bbixoge

BosHukaeT 00pbIiB hasbl Ha BbIXOAE.

BoamoxHas npuynHa

Cnocob nNpoBepku 1 yCTpaHeHUs Henonaaku

(M

O6pbIB BbIXOAHOrO kabens
ny.

M3mepbTe BbIXOAHON TOK
= 3amMeHuUTe BbIXO4HOW Kabenb.

OG6pbIB B ABUrartene.

3mepbTe BbIXOOHOWM TOK.
= 3ameHuTe aBuraTtenb.

BUWHTBI Ha BBIXOAHbIX
Knemmax ocriabneHbi.

MpoBepbTe, ocnabrneHbl MM BUHTbI HA CUMOBbIX BbIXOAHbIX KNeMMaXx.
= 3aTaHnTe BUHTLI C TPEOGYEMBIM MOMEHTOM 3aTSXKKU.

MoakntoyeH ogHogasHbIN
apuratens.

= OpgHodasHbI gBuratenb Henb3s nogkntoyatb k MY. MNMomHuTte, yto FRENIC-
MEGA moxeT paboTaTb TOMbKO € TpexdasHbiMu ABUraTENSIMU.

[71]

Mpobnema

{H ! Neperpes pagnatopa

TemnepaTtypa okoso pagmatopa CIULLKOM BbICOKas.

BoamoxHasa npuymHa

Cnocob NpoBepKn 1 YyCTpaHEHUS HENOMaaKku

(1

Temnepatypa okorno M4
npesbILLAeT AONYCTUMOE
3HaYeHue.

MamepbTe TeMnepatypbl okosno M4,
= CHusbTe Temnepatypy okono MY (Hanpumep, ycTaHOBWTE BEHTUNALMIO B
LKady, B KOTOPOM ycTaHosneH M4).

)

3abnokmpoBaH NyTb Ans
npoxofa Bo3ayxa.

lMpoBepbTe, BblAepX)aHbl nx 3a3opbl BOkpyr MY.
= N3meHuTe MecTo Kpennenus MY ana obecnevyeHusi HeO6XOAMMbIX 3230POB.

MpoBepbTe, He 3a6WUT NU paguaTop.
= OuunctuTe pagmatop.

BeHTunaTopbl He

MpoBepbTe obLiee Bpemsi paboTbl BeHTUnATopa. Cm. Masy 3, Pasgen 3.4.6 “

obecneunBatoT Tpebyembii | YteHune CepBUCHON MHOpMaLmK - Mento #5 “CepsucHas
pacxopf u3-3a Bbixoga nHdpopmaumsa”(“Maintenance Information”) —*.
cpoka cnyx6bl unm = 3ameHuTe BeHTUNSATOP.
HencnpaBHOCTMU. MpoBepbTe BU3yanbHO, HOPMarbHO NN BpaLLaeTcst BEHTUNSATOP.
= 3ameHuTe BEHTUNATOP.
(4) Meperpyska. M3mepbTe BbIXOOHOM TOK.
= CHusbTe Harpysky (Hanpumep, nucnonb3ynte curHan paHHero

npegynpexaexus neperpesa paguartopa (OH) (E01-E07) u cHu3bTe Harpyaky
nepen TeMm, kak cpaboTtaeT 3awmTa).

= CHusbTe Hecylyto vyacToTy WM (F26).

= BknounTe KOHTPONb NpeaynpexaenHus neperpysku (H70).

[81]

Mpobnema

Iy/n) .\ o o
UIQI_J BHelwwHMX aBapUnUHbIA cuUrHan

Bbin nopgaH BHelwHWI aBapuiaHbIn curHan (THR).

(ecnu curHan “BHewwHsst owimnbka” THR Obin HasHayeH Ha noboi U3 uMdpPoBbIX BXOOOB).

BoamoxHas npuymHa

Cnoco6 npoBepku 1 ycTpaHeHUst Henosaakm

(1

Bbina akTuBMpoBaHa
olwmnbka BHELLHEro
YCTPONCTBA.

MpoBepbTe paboTy BHELUHEro YyCTPOMCTBA.
= YcTpaHuTe NpuydnHy oLnbku.

)

HenpasunbHoe
NOAKIOYEHNE UMK NIIOXOMN
KOHTaKT B Lienu curHana
BHELLUHEN OLWNOKN.

MpoBepbTe, NPaBWMbLHO NW MOAKMOYEHA LEMb CUrHama BHELUHEW owunbkn K
KrneMme, Ha KoTopyto Bbin HasHayeH curHan “BHewHss owunbka” THR (Mobas ns
dyHunn E01 — EO7, E98 unu E99 nmeet 3HaveHwne “9”).

=> [NogknounTe NpaBuibHO LieNb CUrHamna BHELLHEN oWnbKu.
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BoamoxxHas npuynHa

Cnocob NpoBepKX 1 yCTpaHEHUs! Hemonaaku

©)

HenpaBunbHasa HacTponka
PyHKUMOHaNbLHOro koaa.

MpoBepbTe, He HasHayeH nu curHan “BHewHsis owunbka” THR Ha
Hencnonb3yeMmeiin Bxog (c ncnonb3oBaHmem dyHkunm E01-E07, E98, unun E99).
= YcTpaHuTe NPUYMHY OLLINGKM.

MpoBepbTe, cornacoBaHa Ny HopMarbHas/MHBEPCHAs NOrka BHELLHEro curHana
noruke komaHabl THR, yctaHoBneHHon B kogax E01-E07, E98, unu E99.
= Ob6ecneybTe COOTBETCTBME HOPMASIbHON/MHBEPCHOM NTOTUKM.

[9]

Mpobnema

LiHT BHyTpeHHUI neperpes M4

Temnepatypa BHyTpu N4 npeBbiaeT AONYCTUMbIA YPOBEHb.

Bo3amoxkHas npuymHa

Cnocob npoBepkn N yCTpaHEHUA HeENonaaku

(M

Temnepatypa okono N4
npesbILLaeT AONyCTUMOEe
3HaYeHueE.

M3amepbTe okpyxatoLLlyto TemnepaTtypy
= CHusbTe Temnepatypy okono Y (Hanpumep, yCTaHOBUTE BEHTUNAUMIO B
LKady, B KOTOPOM ycTaHoBmeH M4).

[10] 3‘7”7' 3awwmTa asuratens (PTC/NTC tepmucrop)

Mpobnema

TeMHepaTypa aBuratena Bbille JJ,OI'IyCTI/IMOI7I.

Bo3amoxHas npuymHa

Cnocob npoBepkn N yCTpaHEHUA HeNonaaku

(1

TeMmnepaTypa BOKpyr
ABuratensi npeebiliaeT
JOMyCTUMOE 3HayeHwe.

MamepbTe Temnepatypbl BOKPYr ABUraTens.
= CHusbTe Temnepatypy.

)

Cuctema oxnaxaeHus
ABUraTens noBpexaeHa.

I'IpOBepre CUCTEMY OXnaxKaeHua apuratend B pa6oqu pexume.
> OTpeMOHTI/IpyVITe UInn 3aMeHnTe CUCTeEMY OXnaxxaeHud apuratens.

@)

Meperpyska.

M3mepbTe BbIXOOQHOW TOK.

= CHusbTE Harpysky (nanpumep, ncnonb3ynte curHan paHHero
npegynpexaeHns o neperpyske asuratens (OL) (E01-E07, E34) u cHusbTe
Harpysky nepeg Tem, kak cpaboTaeT 3awwmTa.

= CHu3bTe TEMNepaTypy BOKPYr ABUraTens.

= YBenu4bTe HecyLuyto YacToTy (F26).

(4)

YpoBeHb cpabaTbiBaHUSA
(H27) PTC TepmucTopa
AOns 3alnTbl OT Neperpesa
nsuratens 6bin
YCTaHOBINEH HeMNpaBUIIbHO.

MpoBepbTe xapaktepuctnkm PTC Tepmnuctopa W nepecyntante ypoOBEHb
HanpskeHusi cpabaTbiBaHWS.
=> V3ameHuTe 3HaveHne pyHkumn H27.

HenpaBunbHble HACTPONKN
ona PTC/NTC
TepmMmucTopa.

MpoBepbTe HacTpovikn BbibOpa pexuma Tepmuctopa (H26) u nonoxeHue

nepekntoyatens SW5 gns knemmsbl [C1]

= W3meHuTe 3HaveHne H26 B COOTBETCTBUM C BbIOpaHHLIM TEPMUCTOPOM W
ycTaHoBuTe nepekntodarens SW5 B nonoxeHne PTC/NTC.

HacTpoeHo nosblleHHOE
dopcrpoBaHMe MOMEHTa
(FO9%).

[poBepbTe, NPUBOAUT NN  CHWXEHWE (OPCUPOBaAHUA MOMEHTA

CHWKEHWIO TOKa (HO He K OCTaHOBKe ABUratens).

= Ecnu He npoucxoauT OCTaHOBKM [ABuratens,
MomeHTa (FO9*).

(FO9*) K

CHu3bTe opcupoBaHme

Xapaktepuctuka U/f He
COOTBETCTBYET
ABuraternto.

MpoBepbTe, uTOo GasoBas uyactota (F04*) M HOMMHamNbHOE HanpskeHue Ha

6a3zoBon vactote (F05*) COOTBETCTBYWT XapakTepucTvkam ABuratens,

NpUBEAEHHbIM Ha LWKMbAVKE.

= YcTaHoBUTE NapameTpbl OYHKUMIA, COOTBETCTBYIOLLME AAHHBIM HA LUUMbANKE
aBuvrartens.

HenpaBunbHasa HacTponka
pyHKUMOHaNBLHOro Koga

BkntoyeH pexum paboTbl C TEPMUCTOPOM, HecMoTpsi Ha To, 4To PTC/NTC
TEPMUCTOP HE MOAKITHOYEH.
= YctaHoBute H26 B “0” (OTKNOYEH).
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[11] obH lMeperpeB TOPMO3HOro pe3uctopa

Mpobnema CpaboTana anekTpoHHas 3almTa OT neperpesa TOPMO3HOIo pe3ncTopa.

BoamoxHas npuynHa

Cnoco6 npoBepkM 1 yCTpaHEHNUs HeEMonaaku

(1) Harpyska TopmMoOXeHus
CIULLKOM BbICOKaSs.

lMepecMOTpUTE COOTHOLUEHNE MeXZY PacyYeTHOM Harpyskon TOPMOXEHUs W

peanbHON.

= VYMeHbLUUTE pearnbHyto Harpy3ky TOPMOXEHMSI.

= [lepecmoTpuTe BbLIOOP TOPMO3HOMO pe3ncTopa W yBeNWYbTE MOLLHOCTb
TopmoxxeHuss  (MoTpebyeTca  Takke  WM3MEHEHVME  COOTBETCTBYHOLUMX
yHKUMOHanbHbIX kogos F50, F51, n F52).

(2) Bpems sameaneHus
CIMLLKOM KOPOTKOE.

lMepecunTante MOMEHT 3aMefIeHNss NCXOOSA U3 MOMEHTa MHEPLUW ONIS HAarpy3kn

1 BpeEMEeHU 3ameaneHuns.

= YBenuuybTe Bpemsa 3ameanerus (FO8, E11, E13, E15, u H56).

= [lepecmoTpuTe BbLIGOP TOPMO3HOMO pe3ncTopa U yBENUYbLTE MOLLHOCTb
TopmoxxeHuss  (MoTpebyeTca  Takke  WM3MEHEHME  COOTBETCTBYHLLMX
dyHKUMOHanbHbIX kogoB F50, F51, n F52).

(3) HenpaBunbHble HACTPOWKK
hbyHKLIMOHAIbHBIX KOAOB
F50, F51, n F52.

MpoBepbTe NOBTOPHO XapaKTEPUCTUKM TOPMO3HOIO pe3ncTopa.
=> lNMepecmoTpuTe 3HayYeHust pyHkumn F50, F51 n F52 n 3atem nsmeHumte ux.

Mpum.: MY BbigaeT curHan aBapum o neperpese TOPMO3HOIO pPe3ncTopa Ha OCHOBE KOHTPOIS Harpysku
pesuncTopa, He U3Mepss Npu aToM TemrnepaTypbl NOBEPXHOCTU pe3nucTopa.

Ecnn napameTpbl TOPMO3HOIO pes3nctopa Bbille, YeM ycTaHoBreHbl B dyHKuuax F50, F51 n F52, MY
MOXeT BbiaBaTb OLIMOKY O neperpeeBe pesncTopa, Aaxe ecrnvu OH peanbHO He neperpesaeTtcd. [ns
NOJSTHOrO MUCMOJSIb30BaHNA TOPMO3HOrO peauctopa HactpounTte napametpbl F50, F51, n F52 ucxopa wms
haKTMyecKkon TemnepaTypbl NOBEPXHOCTU pe3ncTopa.

[12] FLS Bbixoa u3 cTposi npegoxpaHuTens

Mpobnema MpenoxpaHutens BHyTpY MY Bbiwen 13 cTpos.

BoamoxHasa npuymHa

Cnocob NpoBepKn 1 yCTpaHEHUS HENOMaaKku

(1) TMpepoxpaHuTens Bbllen
13 CTPOS N3-3a KOPOTKOro
3aMblkaHusa BHYTpu M4,

lMpoBepbTe, BO3HUKANM N CUmbHbIE BPOCKK (HAMPSHXEHUSA UMK ToKa) UK NOMEXMU.
=> BebinonHuTte gencraus no 6opsbe ¢ nomexamu n Gpockamu.
= OtpemoHTupynTte M4.

[13] F5F Owwneka 3apsagHoN uenu

Mpobnema KoHTakTOop, 3aMblKaloLL M 3apsiaHbIi pe3ncTop HEUCTPaBeH.

BoamoxHas npuymHa

Cnocob NpoBepkn 1 YyCTpaHEeHMs HeNonaaku

(1) HanpsbkeHue He 6bino
nofaHo Yepes BHYTPEHHUI
KOHTaKTOp, 3amMblKatoLLmMi
3apsAAHbIA pe3ncTop.

[MpoBepbTe, YTO MpU HOpMaribHOM MOAKMYEHUN CUMOBOrO NUTaHUS (He Yepes
KNemMmbl 3BeHa MOCTOsIHHOro Toka), nepekntodatens (CN R) Ha nnate

ynpaeneHns He MOAKMIOYEH K .
= [Mogkntouunte nepekntoyatens (CN R) k LFAN]

MpoBepbTe, He nopaBanu nu Bbl kpaTkoBpeMeHHO nuTaHwe Ha MY ¢ uenbio

6e3onacHo NPOBEPKY NPaBUMbLHOCTU NMOAKTHOYEHNS.

= [logoxaute, MNoka HanpshkeHMe B 3BEHe MOCTOSIHHOro Toka ynageT Ao
[OCTaTO4HO HM3KOro YpoBHs U cbpocbTe aBapuio. [Mocne atoro nopaiite
nutaHue Ha MY cHoBa. (He nogasanTe nuTaHue Ha MY kpaTkoBpeMEHHO).
Mogaya NUTaHUsi BHELLHUM BbIKMOYaTENeM NodaeT HanpsKeHne NuTaHns Ha
nnaTy ynpasneHust U BbICTPO NepeBoauT ee B pabounii pexum (3aropaetcs
avcnneit). Ecnu nutaHne GbICTPO CHATb, TO NnaTa ynpaBrieHUst OCTaHeTCs B
paboTe, a KOHTaKTOp, MUTAKOLWUIACA OT CeTU OTKMunUTCA. B atom pexume
nnata ynpaBrieHus MOXeT MoAaTb CUrHam BKIIOYEHUS Ha KOHTaKTop, a ero
HEBKJTIOYEHWE PACLEHNTCS KakK HEUCMPaBHOCTb.
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1~
we 7 Meperpyska asuratensa ¢ 1 no 4

[14]

Mpobnema
I/
L
[/
LI T
Iy
L

i
L !

CpaboTana anekTpoHHas 3alwmTa oT neperpeea gsuratens 1, 2, 3, unun 4.

Meperpyska gsuratens 1
Meperpyska asuratens 2
Meperpy3ka asuratens 3
Meperpy3ka asuratens 4

BoamoxHasa npuymHa

Cnocob NpoBepKKN N yCTpaHEHUST HENONaaKM

(1

XapakTepucTukm
3MNEeKTPOHHOM 3aLnThl OT
neperpesa He
COOTBETCTBYIOT
XapakTepuctnkam
asuratens.

lMpoBepbTe XxapakTepUCTUKKN ABUraTens.
= [lepecmoTpute 3HayveHusa pyHkumn (P99*, F10* n F12¥).
= llcnonb3yiTe BHELWIHEE pene 3aluThbl OT Neperpesa.

)

HeBepHO BbicTaBneH
YPOBEHb aKTUBaLMM
3MEKTPOHHOI 3aLlMTbI OT
neperpesa.

[MpoBepbTe 4ONYCTUMBIN NPOAOIKUTENBHBIN TOK ABUraTens.
=> lMepecMoTpuUTE U U3MEHUTE 3HaYeHne pyHkummn F11*.

(3) Bpewms MepecunTtaiiTe MOMEHT YCKOPEHUs/3aMeANEeHUsi UCXOAS U3 MOMEHTa UHepLuu
yCKOpeHus/3amearneHus ANs HAarpysk1 1 BPEMEHU YCKOPEHWsi/3aMeneHus.
CINMLLKOM KOPOTKOE. = YBenu4ybTe Bpemsi 3ameanexus (FO7, FO8, E10 - E15, n H56).

(4) NMeperpyska M3mepbTe BbIXOQHOW TOK.

= CHusbTe  Harpysky (Hanpumep, MUCcnomnb3ynte  KOMaHdy  paHHee
npeaynpexagenne o neperpyske (E34) u cHu3bTe Harpy3ky nepeg
cpabaTbiBaHMEM 3aWmTbl OT neperpyskun). (3MMON Harpyska, kak npasuio,
YBENMUYMBAETCS).

HacTpoeHo noBbILEHHOE
dopcrpoBaHne MOMeHTa
(FO9*).

lMpoBepbTe, NpUBOAMT 5NN CHWXEHMEe OPCUPOBAHNS MOMEHTa

CHWXEHMIO TOKa (HO He K OCTaHOBKe ABurartens).

= Ecnu He nNpOWCXOAWT OCTaHOBKM ABWraTens,
MomeHTa (FO9*).

(F09") «

CHU3bTe (hopcupoBaHue

[15]

Mpob6nema

Ll Meperpy3ka M4

YpeamepHoe nosbilweHe Temnepatypbl BHyTpu 4.

BoamoxxHas npuynHa

Cnocob NpoBepPKX 1 yCTpaHEHUs! Hemonaaku

(1)

Temnepatypa okono N4
npeBsbILLaeT AONyCTUMOEe
3HayeHue.

M3mepbTe Temnepatypbl okono MNY.
= CHusbTe Temnepatypy okono Y (Hanpumep, yCTaHOBWTE BEHTUMAUMIO B
Lwkady, B KOTOPOM ycTtaHoBneH MY).

)

HacTpoeHo nosblleHHOE
dopcrpoBaHme MOMeHTa
(FO9%).

[poBepbTe, NPUBOAMT NN  CHWXEHME (OPCUPOBAHUA MOMEHTA

CHWKEHWUIO TOKa (HO He K OCTaHOBKe ABUratens).

= Ecnu He npoucxoauT OCTaHOBKM [ABuraTens,
mMomeHTa (FO9*).

(FO9") «

CHM3bTe opcupoBaHme

(3) Bpewms [MepecunTante MOMEHT YCKOpeHMWs/3aMeqneHnss UCXOA4A M3 MOMEHTa WHepLuu
yckopeHus/3ameaneHus AN Harpyskyu U BpEMeHW YCKOpeHusl/3aMmeaneHuns.
CNWLLIKOM KOPOTKOE. = YBenuubTe Bpems 3ameanenus (FO7, FO8, E10 - E15, n H56).

(4) Meperpyska. M3amepbTe BbIXOQHOW TOK.

= CHu3bTe  Harpysky (Hanpumep,  MCMoOnb3ynTe
npenynpexaeHns o neperpy3ke (E34) wu
cpabaTtbiBaHWeM 3aLMTbl OT Neperpysku).

= CHusbTe Hecyllyto yacToTy (F26).

= BknounTe KOHTPONb NpegynpexaexHus neperpysku (H70).

DYyHKUMIO
CHU3bTE  Harpysky

paHHero
nepen

3abnokupoBaH nyTb Ansi
npoxona Bo3ayxa.

[poBepbTe, BbiaepKaHbl N 3a30pbl BOKpYr 4.
= N3amenuTe mecTo kpenneHus MY gna obecnevyeHns Heob6xoanMbIx 3a30POB.

MpoBepbTe, He 3abUT Nn paguaTtop.
= OuucTtute pagmaTop.
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BoamoxHas npuynHa

Cnocob nNpoBepkM 1 yCTpaHEHNUs HEMOMaaKu

(6)

BeHTunaTtopel He
obecneunBatoT Tpedbyemblin
pacxop us-3a BbIxoaa
cpoka cnyxobl unm
HEeNCnpaBHOCTMU.

MpoBepbTe 0bLee Bpemsi paboTbl BeHTUnATopa. Cm. Maey 3, Pasgen 3.4.6 “
YrteHne CcepBUCHOM MHbopmaumm - MeHto #5 “CepBucHast
nHpopmaums”(“Maintenance Information”) —.

= 3aMeHuTEe BEHTUIATOP.

MpoBepbTe BU3yanbHO, HOPMaribHO MU BpaLLaeTcst BEHTUNSATOP.
= 3ameHuTe BEHTUNATOP.

Bornblume TOKM yTeuku ns-
3a CIMULLIKOM AJIMHHOTO
Kabens nBuratens,

M3mepbTe TOK yTeuku.
=> YcTtaHoBuTte BbixogHom dounbtp (OFL).

[16]

Mpobnema

]
(/5 Npe.biwenne ckopoctn

[Beuratenb BpalwaeTcs C NOBbILUEHHOW YaCTOTOMN

(CkopocTtb geuratena=(F03)x(d32,d33)x1.2).

BoamoxHas npuynHa

Cnoco6 nNpoBepkM 1 yCTpaHEHNUs HEMonaaKu

(1)

HenpaBunbHaa HacTponka
YHKUMOHAmNbHbIX KOAOB

MpoBepbTe napameTp asuratens “ducno nontocos” (PO1%).
= YctaHoBuTte 3HayeHne PO1* cooTBETCTBYIOLLEE NCMONb3YEMOMY ABUTATENHO.

MpoBepbTe HAaCTPOWKY MakcumanbHon YyactoTbl (FO3*).
= YcraHoBuTe 3HadeHne FO3* B COOTBETCTBUM C BbIXOHOW YaCTOTOMN.

MpoBepbTE HACTPONKY OYHKLMK OrpaHnyeHnst ckopoctu (d32 n d33).
= OTKNIOYMTE PYHKUMIO OrpaHnyeHnst ckopoctu (d32 n d33).

HepoctaTouHbIn
KO3 PULIMEHT ycuneHuns
perynstopa ckopocTy.

lMpoBepbTe, NPONCXOAMT N NPEBbILLIEHNE CKOPOCTU U3-3a NepeperynnpoBaHns B
obnactn paboTbl C BbICOKOW CKOPOCTbHO.
= YBenuybTe K03 PUUNEHT ycuneHus perynaropa ckopoctu (d03*).
(B 3aBumcumocTM OT cuTyauum nNepecMoTpUTEe HACTPOMKM MNOCTOSHHOM
dunbTpa U1 BpeEMEHU UHTErPUPOBAHKUS).

Ha npoBog oT aHKogepa
HaKnagbIBaloTCA NOMexu.

MpoBepbTe, BbLIMOMHEHbI 1M COOTBETCTBYOLUME Mepbl GOpbObl C NMomexamu

(Hanpumep, npaBunbHOE 3a3eMrieHNe W pasgeneHue Leneil ynpaBrneHus c

CUIIOBBLIMM LiensiMu).

= BbINonHUTE [EncTBUA MO CHWXKEHUIO BNUsiHUA nomex. [logpobHee cwm.
PykoBOACTBO MO CHUXXEHWUIO NMOMEX.

[17]

Mpobnema

L O6pbIB 3HKOAEpaA

OO6pbIB B Lieny Noaxknio4YeHns aHKoaepa.

BoamoxxHas npuynHa

Cnoco6 nNpoBepku 1 yCTpaHeHUs Henonaaku

(M

O6pbIB NpoBOAa Mexay
3HKOAEPOM U
onuMoHanbHOW NnaTon.

MpoBepbTe, NPaBUINBHOCTL MOAKMYEHUA 3HKOAEpPa K AOMOMHWUTENbHOW nnarte
Unu Hanmyme o6pbiBa.

=> [poBepbTe NpaBULHOCTL MOAKIIOYEHNUS HKoAepa.

= [lpoBepbTe COCTOsIHME KOHTAaKTOB B MeCTax Craiku npoBOAOB WM B
pasbemax.

= 3ameHuTe NpoBos.

Llenb aHKoaepa
noaBepraeTcs CUNbHbIM
3MNEKTPUYECKUXM MOMEXaM.

lMpoBepbTe, BLIMNOMHEHLI MM COOTBETCTBYHOLWIME Mepbl 60pbObl C nomexammu
(Hanpumep, NpaBWNbHOE 3a3eMiieHNe W pasgeneHve uUenen ynpasneHus ¢
CUMOBbLIMU LEMSIMM).

= BbInonHWTe AENCTBUSA MO CHUXXEHUIO BIIUSAHUS MOMEX.

= MakcnmanbHO U30NUpynTe Lenun ynpasneHs oT CUMOBbIX Lenew.

Moapo6Hee cMm. PYKOBOACTBO MO CHKEHMWIO MOMEX.
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[18] £/ Ownbka namsiTy
Mpobnema

Mpowu3soLuna owmnbka npu 3anncu gaHHbIX B MY.

BoamoxxHas npunynHa

Cnocob npoBepku 1 yCTpaHeHUs Henonaaku

(1

B MOMeHT 3anucy gaHHbIx
(ocobeHHo npu
VHULManM3aumum unm
KOMUPOBaHMM) NPON30LLISIO
OTKIOYEHMNE MUTaHWSI.

YctaHoBuTe yHkumm B ucxogHoe 3HadeHue (H03=1). MNocne wHuumanusaumm
ARG

npoBepbTe, YTO aBapus cbpackiBaeTcs Knasuilen &=,

= BepHuTe YyHKLMOHaNbHbIE KOAbI B WX Npeablgyline HacTpoMkM M 3aTem
BO306HOBUTE paboTy.

MY 661N NnogBepKeH
CUmMbHBIM NOMEXaMm B
MOMEHT 3anncy AaHHbIX
(ocobeHHo npu
WMHULManu3aumm unm

MpoBepbTe, BLINOMHEHbI N COOTBETCTBYHOLIME Mepbl Gopbbbl € nomexamu
(Hanpumep, npaBunbHoe 3a3eMIieHWe W pasferneHue Leneid ynpaBneHus ¢
cvMnoBbIMU LiensiMun). Kpome 3Toro BbINOMHUTE AEWCTBUS, ONUCaHHbIe Bbiwwe B (1).
= BbinonHUTe  OENCTBUMA MO CHWKEHWK  BAWAHWUS  Nomex. BepHute

(PYHKUMOHanNbHbIE koAbl B UX NpeablayliMe HacTPoVkM U 3aTeM Bo306HOBUTE

KOnvpoBaHun) paborty.
(3) He ucnpasHa nnata YctaHoBUTe yHKUMM B ncxogHoe 3HadeHne (HO3=1), 3aTem HaxmuTe Knasuily
yrpaBneHusl. RA

&=V 1| NpoBepbTE, YTO aBapua ocTanach akTMBHA.
= [1narta ynpaeneHus HeucnpasHa. CBsxuTech ¢ npegcrtasutenem Fuji Electric.

[19]

Mpobnema

E_ =
~C OwunbkKa CBA3M C NyNbTOM

yrnpaBneHus)

Owwnbka cesAsn Mexay MY 1 nynsTomM ynpaeneHust (MnmM MHOropyHKLMOHAbHBIM MyNbTOM

BoamoxHas npuynHa

Cnoco6 NPOBEPKU N YCTpaHEeHUA Henonaakun

(1

O6pbIB Kabensa nnm
NIOXOM KOHTaKT.

MpoBepbTe NpoBOAa, KOHTaKTbI U COEAUHUTENM.
= BcTaBbTe nNynbT NOBTOPHO A0 ynopa.
= 3ameHuTe kabenb.

)

MNopakntoveHne 60MbLIOro
KonuyecTBa NpoBOAOB
NpenaTCTBYeT yCTaHOBKe
nepegHemn KpbILLKK,
NpUBOAS K OTCOEAUHEHUIO
nynbTa.

[MpoBepbTe nonoxeHwne nepeaHemn KpbILLKK.

= Vcnonb3yinTe npoBoaa ynpasneHns pekomeHgyemoro cevenus (0.75 MM2).

= lM3meHuTe pacnonoxeHve npoBogoB BHyTpu [14, 4yTOObLI Kpbllwka Morna
NMOTHO BCTaTb Ha CBOE MECTO.

MY 661N NnoaBepKeH
CUMbHBIM NMOMexam.

MpoBepbTe, BLIMOMHEHbI JIM COOTBETCTBYHOLWME Mepbl GOpbObl C MomMexamu
(Hanpumep, npaBWNbHOE 3a3eMreHVe U pasgeneHve uenen ynpaeneHus ¢
CUMOBbLIMM LENAMM).

=> BbINONHUTE [OEWCTBUS MO CHUMKEHUIO BIUSHUS MOMEX.

MogpobHee cwm.
PykoBOACTBO MO CHUXKEHMIO MOMEX.

4)

MynbT HencnpaseH

. -
3ameHWTe NynbT Ha ApYroi 1 NpoBepbTe, BO3HUKAET N oLInGKa Erc .
= 3aMeHuTe nynbT.

[20]

Mpobnema

£r 57 Owmbka npoueccopa

Owunbka npoueccopa (Hanpumep, HeycTonumnsasa paboTta npoweccopa).

BoamoxHas npuynHa

Cnocob NpoBepKX 1 yCTpaHEHUs! HeMonaaku

(1)

MY nogBepxeH cUnbHbIM
nomexam.

I'IpOBepre, BbINOJIHEHbI JIM COOTBETCTBYHOLLNE MeEpbI 60pb6bl C nomMmexamun

(Hanpumep, npaBWNbHOE 3a3eMrieHVe U pasgeneHve uenen ynpaeneHus ¢
CUMOBLIMM LENSIMM).

= BbINONHUTE 4ENCTBUSA NO CHUKEHUIO BIUAHNUS NMOMEX.
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[21] &Y Owwbka cetesoit nnatsi

Mpobnema Owwnbka mexay MY 1 onumoHanbLHOM CEeTEBOW MNaToMn.

BoamoxHas npuymHa Cnoco6 nNpoBepku 1 YCTpaHeHUs1 HeNonaaku

(1) TMpobnema noaknoyYeHUs [MpoBepbTe, NOMHOCTLIO NU BOLLEN pa3beM Nnatbl B pazbem Ha 4.

nnatol K M4Y. = CHuMWTE M 3aHOBO YCTaAHOBMWTE NNary.

(2) CwunbHble noOMeXxu. MpoBepbTe, BbLIMNOMHEHbI MW COOTBETCTBYOLWME Mepbl GopbObl C Nomexamwu
(Hanpumep, npaBWnbHOE 3a3eMrieHWe W pasgeneHne uener yrnpaBneHus C
CUIMOBbLIMUY LENSAMM).
=> BbinonHuTe AENCTBUSI MO CHVKEHWIO BITUSIHUS MOMEX.

[ 22] £r5 Owubka onuum
Mpobnema Owwnbka B onumoHanbHou nnarte. NogpobHee CM. MHCTPYKLUMIO Ha OMNUMOHAanNbHYIO nnarTy.
[23] Erb 3awuTa paboTbl

Mpobnema MonbITka HEKOPPEKTHOTO 3anycka.

BoamoxHast npuymHa Cnoco6 npoBepkn 1 yCcTpaHeHNs Henonagku
(1) bBbina HaxaTa knaeuwa

@ MpoBepbTe, Obina N HaxaTa Knasuwia BO BpeMsi OEWCTBUSA BHELUHEN
npn H96=1 nnmn 3 KOMaHZbl 3anycka ¢ BXOAHOW KNeMMbl Unn Yepes CeTeBOM NopT.
= Ecnu dyHKummn 3awmTel He TpebyeTcs, NpoBepbTe HACTPoWku hyHKumMn HI6,

s
YTOGbI CHSATb NPUOPUTET KIaBULLIK

(2) bBbina akTuBMpoBaHa MpoBepbTe, ObINM NN BLINOMHEHBI CReaylLme onepauun BO BPEMS aKTUBHOW
hYHKLMS NTPOBEPKU KOMaHfbl 3anycka.
3anycka npy H96=2 unn 3 | - Nogaya nuTtaHma Ha M4

- Cbpoc aBapuu

- KomaHnga nepekntoyeHuns Ha paboTy no cetu LE.

= [lepecMoTpuTe CxeMy Mofayu curHana 3anycka npu cpabaTbiBaHWM 3ToW
OLUMBKM.
Ecnu cyHKUMM 3aumThl He TpebyeTcs, NpoBepbTe HACTPOWKK yHKUMK HI6.
(dns cbpoca aBapuv cHayana CHAMUTE KOMaHay 3anycka).

(2) Uwndposon Bxog, MpoBepbTe, YTO MpY OTKIOYEHMU KOMaHAabl umndposoro Bxoga STOP MY 6bin
Ha3Ha4YeHHbIN Ha PYHKUMIO | OCTaHOBNEH.
NPUHYAUTENBHOTO = Ecnu dpyHKums 3awmTtbl He TpebyeTcs, npoBepbTe HacTporkn EO01 — EQ7 gnsa
octaHoBa STOP 6bin knemm [X1] — [X7].
OTKITHOYEH.

[24] £r 7 ownbka aBTOHACTPOMKHU

Mpobnema ABTOHaCTpoOWKa npepBaHa.
Bo3amoxHas npuymHa Cnocob NpoBepkn 1 yCTpaHEHUs HeNonaaku
(1) OOb6pbiB ha3bl B kKabene = Ob6ecneybTe HagexHoe noaknoveHve MY k gsuratento.

mexay MY n asuratenem.

(2) U/f —xapakTepucTtuka nnm [MpoBepbTe, COOTBETCTBYIOT NM NapameTpam asuraTenst 3HadeHms yHkmun F04*,

HOMMHanbHbIA TOK F05*, H50-H53, HE65, P02*, n P03*.
ABuratens ycTaHOBIEHbI
He BEPHO.
(3) [OnwuHa kabensa mexay MY MpoBepbTe, NpeBbIWaeT nNv aAnvHa kabensa mexay MY n geuratenem 50 m.
1 ABuUraTenem CrnLLIKOMm (MY Manown MOLLHOCTU CUMBbHO NOABEPXKEHBI BIMAHUIO ANWHbI Kabens).
BbICOKA. = Ecnn Heobxogumo, wu3meHuTe pacnonoxexHne MY u pgeuratena ans

YKOpPOYEeHUa AOnnHbl kabena. B kadectBe anbTepHaTuBbl npo,qymame
BO3MOXHOCTb MakCMMalibHOro ykopo4eHus 6e3 n3MeHeHus pacnonoxeHud.

= OTKMYUTE aBTOHACTPOWKY WM aBTO(OPCHMPOBaHWE MOMEHTa (yCTaHOBWUTE
F37*="1").
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BoamoxxHas npuynHa

Cnocob NpoBepKX 1 yCTpaHEHUs! Hemonaaku

(4)

HomuHanbHasi MOLLIHOCTb
aBuratensi 3HauuTenbHO
OTNMYaeTcs OT MOLLIHOCTU
My.

[MpoBepbTE, YTO MOLLHOCTbL ABUraTensi MeHbLle MowHocTh MY 6onee Yyem Ha aBe
CTYMeHn uUnu Beiwe MoLHocTu MY 6onee Yem Ha OOHY CTYMEHb.

3ameHuTe MY Ha gpyron, COOTBETCTBYIOLLEN MOLLHOCTH.

Bpy4Hyto ycTaHoBUTE 3HaYeHns napameTpos asuratens P06*, PO7* n P08*.
OTKnoUMTE aBTOHACTPOWKY M aBTOOpCMpOBaHME MOMEHTa (yCTaHOBUTE
F37*=1).

CneumanbHbIn gBuraTterb,
Hanpumep
BbICOKOCKOPOCTHOM
asuratenb

L A A 7

OTknounTe aBTOHaCTpOIZKy n aBTocbopcmpoaaHme MOMEHTa (yCTaHOBVITe
F37*=1).

Onepaumsa aBTOHaCTPOWKU
C BpallleHnem aBuraTtens
(P04*=2 nnu 3) 6bINa
aKTUBUpPOBaHa Ha
ABuratene ¢ HanoXXeHHbIM
TOPMO30M.

lMpoBeaunTe aBTOHaCTpoKKy 6e3 BpaweHua asuratens (P04*=1).
OTcoeanHMTE TOPMO3 Ha BpeMs NPOBEAEHUS aBTOHACTPOMKM C BpalLeHUEeM
asuratens (P04*=2 nnu 3).

A7

(AN]

[25]

Mpobnema

MoapobHee 06 owmnbkax aBTOHACTPOWKK cM. [naBy 4, Pasgen 4.1.7 “ba3oBble HACTPOMKN GOYHKLNIA
<2>", m OWMBKM aBTOHACTPOMNKU

£r5 ownéka cesizn RS-485 (COM nopr 1)
ErF Ownbka ceszn RS-485 (COM nopt 2)

Owunbka npu pabote no cetn RS485.

BoamoxxHas npuynHa

Cnocob NpoBepKX 1 yCTpaHEHUs! Hemonaaku

(1)

HacTpoiiku coegmHeHuns
M4 n Begywero
ycTpoWicTBa (xocTa)
pasnuyatoTcs

CpaBHute HacTponku y-kogoB (yO1 — y10, y11 — y20) ¢ cooTBeTCTBYyHOLNMU
HacTponKamm xocTa.
=> CkoppeKTupyWviTe pasnuyaioLmecs napameTpsbi.

)

WHTepBan obHapyxeHus
OLUMOKN OTCYTCTBUS
peakuuu npeBbILLIaeT
3agaHHoe 3HadveHue (y08,

y18).

MpoBepbTe BefyLee YyCTPOUCTBO (XOCT).
= VIamMeHuTe HacTpOVKM NporpaMMbl BeAyLIEero YCTPOMCTBA MMM OTKMHOYUTE
obHapyxeHue ownbkn oTcyTcTBUSA peakumm (y08, y18=0).

YnpasnstoLiee yCTPONCTBO
He paboTaeT u3-3a ownbku
nporpammbl, HaCTPOEK WUNn
annapaTtHoW YacTu.

lMposepbTe ynpasnsioLee yctpoicteo (Hanpumep, MITK unu komnstoTep).
= YcTpaHuTe NpuynHy ownbku ycTponcTea.

KoHBepTep RS-485 He
paboTaeT n3-3a
HenpaBWbHOro
NMOAKIOYEHNSA N HACTPOEK
Uy annapaTHbIX
nedekTos.

MpoBepbTe RS-485 KoHBEPTEP (HANpUMep, NPOBEPbLTE KOHTAKTI).
= W3meHuTe HacTponikn RS-485 koHBepTepa, 3aHOBO MOAKMOHMUTE NpoBoAa,
Uy 3aMeHUTe annapaTHoe obGecneyeHue.

(5)

O6pebiB kabens cBsi3n Unu
NSIOXON KOHTaKT

MpoBepbTe NCNpaBHOCTL NPOBOAOB, KOHTAKTOB M PasbeMoB.
= 3ameHuTe kabenb.

MY noaBepxeH cUnNbHbIM
nomexam.

[MpoBepbTe, BbLINONMHEHbI 1M COOTBETCTBYHOLWME Mepbl 60pbObl C Momexamu

(Hanpumep, npaBunbHOE 3a3eMrneHWe W pasgeneHve uUenen ynpasneHus C

CUMOBbLIMM LENAMM).

= BbIinonHWTe AENCTBUS MO CHDKEHMIO BIINSIHUSA MOMEX.

= BbiNonHUTE AENCTBUS MO CHWXKEHUIO BAMSHWUS MNOMEX B YNpaBnstoleM
YCTPONCTBE.

= 3ameHute RS-485 koHBepTep Ha pekoMeHayeMbIv C pa3Ba3kon nHTepdeica.

Harpy3ou4HbI pe3ucTop He
BKITHOYEH.

[MpoBepbTe, 4To MY BhICTYNAET B CETU KakK HAarpy304HOe YCTPOMCTBO.
= [ng pabotbl ¢ RS-485 BknounTe Harpy3ouHbli pesunctop (MepekntoyvaTens
SW2/SW3 B nonoxeHue ON).
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[26]

Mpo6nema

£~ Ownbka COXpaHeHMA napamMeTpPoB NPU CHUXKEHUU HanpsKeHUA

I'IpM nponagaHun nnuTaHuA M4y He COXpaHdeT napameTpbl, Takme KakKk KoMmaHga 3agaHuA

yacToTbl, komaHga ML (Npy yCTaHOBKE C NAHENW) UM BbIXOAHYI YacTOTY, MU3BMEHSIEMYHO
komaHgamu knemv UP/DOWN.

BoamoxHas npuynHa

Cnoco6 NPOBEPKN N YCTPpaHEHUA Henonaaku

(1

Bo Bpemsi coxpaHeHus
napameTpoB HanpshKkeHne
nnaTbl ynpasneHus ynano
13-3a CNULLKOM BbICTpOro
paspsiaa KoHAeHcaTopoB
B 3BEHE NMOCTOSIHHOIO ToKa
BO BpeMs nponagaHus
CWITOBOTO NUTaHUS.

MpoBepbTe Bpemsi pa3psiia KOHOEHCATOPOB 3BEHA MOCTOSIHHOTO TOKa HWKe

3a[1aHHOrO YPOBHS NMPU OTKITIOYEHUN NMUTAHUS.

= Wcknwouute NpuuYMHY, MO KOTOPOA MNPOMCXOAMT ObicTpas paspsiaka
G

KOHOEHCATOPOB 3BEHa MOCTOSIHHOrO Toka. [locrne HaxaTus Knasuwm & p
cbpoca aBapvu BOCCTAHOBUTE BallW HACTPOWKM (KOMaHAbl 3aaHus 4acToThl,
komaHabl 3aganuna MAL nnu BbIXOAHOW 4acTOTbl, U3MEHSEMOW KOoMaHOamu
UP/DOWN ).

Ha MY Bo3gencTaytoT
CUIbHbIE MOMEXM Npun
OTKITOYEHUN MUTaHUS.

MpoBepbTe, BbLIMOMHEHbI 1M COOTBETCTBYOLUME Mepbl GOpbObl C NMomexamu
(Hanpumep, npaBWnbHOE 3a3eMIlEHNE W pasfeneHue Leneil ynpaBrneHus c
CUIMOBbLIMU LENSMM).

= BbinonHWTe OENCcTBUST MO CHWXKEHWIO BIMSHMSA nomex. [locne HaxaTtus

RAG’
Knaeuwmn ‘' 1 cbpoca aBapuv BOCCTAHOBUTE BalUM HACTPOWKM (KOMaHAbl
3agaHus  4acToTbl, komaHabl 3agaHust [V wnu BbIXOOAHOW 4acToThl,
nameHsiemoit komangamm UP/DOWN ).

Cxema ynpagsneHus
HencnpasHa.

MpoBepbTe, He NOSIBNSIETCS N owMbKa ErF npu Kaxaon nogaye nuTaHus.
= [nata ynpaenenust (control PCB) HeucnpaBHa. Ceskutecb ¢ Bawwum
npegcrasutenem Fuji Electric.

[27]

Mpobnema

ErH AnnapaTtHas owmnbka

HewncnpaBHoOCTb B cunoBow nnaTe.

BoamoxHasa npuymHa

Cnocob NpoBepKn 1 YCTpaHEHUS HEMOMaAKK

(1

HenpaBunbHasa HacTponka
MollHocTh MY Ha nnate
yrnpaBneHus.

YcTaHoBUTE NpaBunsHoO mMolHocThb MY, ecnn TpebyeTcs.
= Cespkutech ¢ Bawum npegcrasutenem Fuji Electric.

)

nOBpe)KD,eHbI napameTpbl,
COXpaHeHHbIe B cunosomn
nnarte.

3ameHunTe cunosyto nnaty, ecnu TpebyeTcs.
= Cesxutech ¢ Bawum npeacrasutenem Fuji Electric.

MnaTa ynpaBneHus
pasbegnHeHa ¢ CUnoBown
nnaTown.

3ameHuTe cUMoBYto NNaTy Unu Nnary ynpasneHus, ecnun TpebyeTcs.
= Cssxutech ¢ Bawwnm npeactasutenem Fuji Electric.

[28]

Mpobnema

[y

LJ'-LC HecooTBeTCcTBME CKOPOCTM UK Ype3MepPHOe OTKITIOHEHUE CKOPOCTHU

Ype3mepHoe OTKNOHEHWe 3aJaHHON CKOPOCTU OT (PaKTUYECKON CKOPOCTM.

Bo3moxHas npuymHa

Cnoco6 npoBepku 1 ycTpaHeHUst Henosaakm

(1)

HeBepHble HacTpomrku
YHKLUMOHAmMbHbIX KOAOB.

MpoBepbTe cneayowme @yHKUMOHaANbHbIE koabl: PO1* (OBuratens (kon-Bo

nontocoB)), d15 (PaspeweHune aHkogepa (umn/o6)), d16 n d17 (koadpdmumeHT

nepecyeTta uMmnynscos 1 u 2).

= Hactponte c¢yHkumm P01*, d15, d16 u d17 B cCOOTBETCTBUM C TWUMOM
OBWraTens u sHkogepa.

)

Meperpyska

M3mepbTe BbIxogHoM Tok M4,
= CHu3bTE Harpysky.

MpoBepbTe, HE NPUMOXEH NN MEXaHUYECKUA TOPMO3.
= OTnycTuTe MexaHU4ecknii Topmos.
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BoamoxxHas npuynHa

Cnocob NpoBepKX 1 yCTpaHEHUs! Hemonaaku

©)

CkopocTb gBuratens He
yBEnuM4MBaeTCs us-3a
OencTBns orpaHu4eHus
TOKa.

MpoBepbTe 3Ha4YeHne pyHkunm F44 (OrpaHuydeHne Toka (YpoBeHb)).
= YcTaHoBWUTE NpaBunibHOE 3HadeHue F44, unu yctaHoBute 3HaveHue F43 “0”
(OTKNIOYEHO) ecnn orpaHnYeHne Toka He TpebyeTcs.

MpoBepbTe 3HaueHue oyHkumMn FO04*, FO5*, n PO1*-P12*

npaBunbHOCTU HacTponkn U/f xapakTepuctumku.

=> Hactpoiite U/f xapakTepucTuky B COOTBETCTBUM C HOMUHANbHBLIMU AaHHLIMW
asuraTensi.

= lVameHuTe 3HayeHus
napameTpamu ABuraTens.

ANsi NPOBEPKU

q)yHKLlI/IOHaJ'IbeIX KOgoB B  COOTBETCTBMM C

HacTtpovikn
YHKUMOHanbHbIX KOAOB
He COOTBETCTBYIOT
XapakTepucTukam
asuratens.

MpoBepbTe, COOTBETCTBYIOT NM MNapameTpam [BUratensi 3HaydeHusi yHKUMWiA
PO1*, PO2*, PO3*, P06*, PO7*, P08*, P09*, P10* n P12*.
= BbINOMHUTE aBTOHACTPONKY, MCMOoNb3ysa pyHKUMOHanNbHbIA kog P04*.

HenpasunbHoe
NOAKIIOYEHe MeXay
aHkogepoM u MY.

MpoBepbTe noakntoveHne mexay MY n aHkogepom.
=> VicnpasbTe nogknoyveHue.

[MpoBepbTe COOTBETCTBME MEXZYy CUrHanom
HanpaBneHWs BpaLLeHUs Kak ykazaHO HUXe:

o [Ina komanabl Brnepea: umnynec a3l B umeeTt BbICOKMI ypOBEHb BO BpeEMS
nepegHero cpoHTa nmnynsca casbl A.

o' [Ina komaHabl Hasaa: umnynbc dasbl B MmeeT HU3Kuii ypoBeHb BO Bpems
nepegHero cpoHTa nmnynsca dasbl A.

= Ecnu cooTBeTCTBME HEBEPHOE, MOMEHSINTE MecTaMu nposoda a3 A u B.

aHKOdepa W  KomaHaamu

(6)

HenpasunbHoe
NoAKIYeHne ABuraTens.

[MpoBepbTe NOAKMIOYEHNE ABUraTens.
= [ogkntounTe knemmel MY U, V n W kK COOTBETCTBYIOLLMM KreMMaM ABUratens
U,V,nw.

CKOpOCTb aBuratena He
yBenunimeBaeTcd n3-3a
aencreus orpaHunyeHuna
MOMEHTA.

MposepbTe 3HaveHne dyHkumm F40 (OrpaHuuutens MomeHTa 1-1).
= YcraHoBuUTe npaBunbHoe 3HadeHue F40, wnu ycrtaHosute F40 B “999”
(OTkntoYeHO) ecnu orpaHM4eHne MOMeHTa He TpebyeTcs.

[29]

Mpobnema

b5 06pbIB NTC TepmucTopa

B uenu nogknioveHus NTC tepmuctopa obpbiB.

BoamoxxHas npuynHa

Cnocob NpoBepPKX 1 yCTpaHeHUs! Henonaaku

(1)

HewncnpaBeH kabenb NTC
TepmucTopa.

MpoBepbTe Hanuune obpbiBa B kabere.
= 3ameHuTe Kabernb gBuratens.

)

TemnepaTypa BOKpyr
ABuratens Crimwkom
HU3Kasa (Hxe -BOOC).

I/Ismepre TeMnepartypy Bo3rne asuratend.
> ﬂepeCMOTpI/ITe yCnoBuA ncnonb3oBaHUA gBuratend.

©)

O6pbiB B NTC
TepMuUcTope.

MamepbTe conpoTtusneHme NTC TepmucTopa.
=> 3ameHuTte Auraternso.

[30] Err UmuTtauma aBapumn

Mpobnema

Hucnnen otobpaxaeT aBaputo Err.

BoamoxxHas npunynHa

Cnocob npoBepku 1 yCTpaHeHUs Henonaaku

(1

TOP) + (T
Knasuium @ + @ Obinn

OHOBPEMEHHO HaxaTbl
Oonee 5 cekyHs.

Frd)
= [1nqa Bbixoga u3 aBapI/IVIHOFO COCTOAHUA HaXMUTE KJ'IaBVILIJy@ss.
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[31]

Mpobnema

LoF O6pbIB obpaTHoM cBsA3u MU

O6pbiB B Lenu obpatHon cesasu MAL.

BoamoxHas npuynHa

Cnoco6 npoBepkM 1 yCTpaHEHNUs HeEMonaaku

(1

OO6pbIB NpoBoaa obpaTHom
ceasu M.

MpoBepbTe, NpaBUbHO MK NOAKMIOYEHbI NpoBoaa obpaTHol cesasu M.
= [lpoBepbTe, NPaBUIbLHO N NOAKIIOYEHbI NpoBoga obpaTtHoun ceasu ML, Nnn
3aTsHWTE COOTBETCTBYHOLLME KIIEMMbI.

= [lpoBepbTe COCTOSIHNE KOHTAKTOB B B pasbemMax.

(2) Lenb obpaTtHown cBa3n
MO nogBepxeHa

CUNbHbLIM NOMeXaM.

[MpoBepbTe, BbLIMNOMHEHLI 1M COOTBETCTBYHOLWIME Mepbl 60pbObl C nomexamu

(Hanpumep, NpaBWUnbHOE 3a3eMiieHMe W pasfeneHne uenen ynpaBneHus C
CUIOBbLIMM LiensiMu).

= BbinonHWTe AENCTBUSA MO CHUXKEHUIO BIIUSIHUS MOMEX.
= PasHecute nposoda ynpaBneHua OT CUNOBbIX uenen Ha MakcumarnbHoe

paccTosiHue.

[32] oBH Owmbka TOPMO3HOro TpaH3ncTopa

Mpobnema

OOGHapy>xeHa omnbKa TOPMO3HOrO TpaH3UCTopa.

BoamoxHas npuynHa

Cnocob nNpoBepku 1 yCTpaHeHUs Henonaaku

(1)

HewncnpaeHocTb
TOPMO3HOTO TpaH3ucTopa.

I'IpOBepre, npasunbHoOe nuM conpoTuBneHne y TOPMO3HOIo pe3nuctopa u
npaBUI1bHO J11 OH NOAKITHOYEH.

= Cssbxutecb ¢ Bawwum npegcraButenem Fuji Electric gna BbinonHeHus
pEMOHTA.

[33] £Ero Ownbka No3NLMOHUPOBaHUSA

Mpobnema

UpeamepHoe OTKIMOHEHWE NO3MLIMK NPY aKTUBMPOBAHHON (hYHKLMW CEpBO-GIOKMPOBKa.

BoamoxHas npuynHa

Cnocob nNpoBepku 1 yCTpaHeHUs Henonaaku

(1)

HepocTtaTouHoe ycunexHune
CUCTEMBbI ynpasliieHnaA

NameHute HacTtporikn J97 (Cepso-6nokuposka (Ycunenue)) n d03 (YnpasneHve
ckopocTbto 1 P (YcuneHue)).

No3VLMOHUPOBAHUEM.
(2) HenpaBunbHoe MpoBepbTe npaBunbHocTb HacTponkn J99 (Cepo-6nokupoBka (LLvpuHa
yrnpaBneHne LWNpUHOWM 3aBepLUEHUS)).
3aBepLUEHUS. = WcnpaBbTe HacTpowiky J99.
(I
[34] L L/ HencnpaBHocTb uenu Bxoaa paspewweHus [EN]

Mpobnema
HeucnpaBsHa.

Llenb, dukcupyiolass cocTosiHMe BXxoaa paspelleHus (Bxon GesonacHoro ocraHoBa)

BoamoxHas npuynHa

Cnocob nNpoBepku 1 yCTpaHeHUs Henonaaku

(1

Llenb Bxoaa paspeLueHust
noABepXeHa CUMbHbIM

I'IpOBepre, BbIMOJIHEHbLI J11 COOTBETCTBYHOLLME Mepbl 60pb6bl C nomMmexamu
(HaI'IpI/IMep, npaBuiibHoOe 3a3emMsieHne un pasgerneHne uenen ynpaeneHna cC

nomMmexam. cunosbIMU Ll,eI'IﬂMVI).
= BbinonHUTe AENCTBUS MO CHKEHWIO BIIUSIHUS MOMEX.
= PasHecuTe nposoda ynpaBneHWss OT CUMOBLIX LEenell Ha MakcumarbHoe
paccroaHue.
« ” Yy
uuig-atie Komanaa Bxoga RST (“C6poc aBapuu’) He MoxeT cBpocuTb owmbky &L /. Ecnu owubka

BO3BpalLlaeTcda MU nocrne CHATUA U nogadvn nutaHua, 1o npeo6pa3OBaTenb Heobxoaumo
OTPEMOHTUPOBATD.
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i

6.5 Ecnu Ha gucnnee otobpaxaeTcs MHAWKaUMA “nerkon asapum” (L /i

Ecnu MY obHapyxuBaeT HEKPUTUYHOE aBapuMHOE COCTOsIHWE “rierkasi aBapus”’, OH MOXET MPOoAoSKaTh
paboTy 6e3 oTkmoueHus M oTobpaxaTb Ha Aucnnee L /L. Kpome wHaukaumm L ~L, muraet C[O-
nugukatop “KEYPAD CONTROL” n pencrtsyeT curHan ‘nerkas asapus” L-ALM, HasHayeHHbI Ha
OVCKPETHbIN BbIXOA A8 BblAayn npegynpexaeHnst Ha BHelHee 000pyaoBaHNSA O BO3HUKHOBEHWUN NTETKOM
aBapuun. (Ona ucnonb3oBaHusa curHana L-ALM HeoGXOAMMO HasHauMTb 3TOT cCUrHam Ha nobon us
UMpPOBLIX BLIXOAOB, YCTAHOBMB 3Ha4YeHve “98” B Mobyto n3 cOOTBETCTBYOLWMX PyHKUUA E20-E24 n E27).
dyHKUMOHanNbHbIe Koabl H81 1 H82 onpeaenstoT, kakne owmnbKM JOSMKHBI MMEeTb CTaTyc “nerkon asapun’.
Koabl oWmMBOK, KOTOPbIM MOXET ObITb Ha3Ha4YeH CTaTyC “nerkon aBapum”’ nomedeHbl B KoroHke “Jlerkas
aBapus” B Tabn. 6.1.

[nga oTobpaeHns NPUYUHBI NErKOM aBapun 1 BbIXO4a U3 9TOr0 COCTOSHUSA CNeyNATe MHCTPYKLIMU HIDKE.

m Hankaums NPUYNHbI nerkom aBapum

FRS
1) Haxxmute knaBuwy & ans Bxoda B peXxuM NporpaMmMmpoBaHus.

_ cooc o
2) MpoBepbTe NpUYMHY nerkon aeapum B nyHkTe Z— Jit (MpuynHa nerkon aBapum (nocnegHss)) MeHwo#5
“CepBucHasg nHdopmauns” B pexxmme nporpaMMmnpoBaHus.

MoapobHee o nepemelleHun B MeHo#5 “CepsucHasa nHegopmaumsa”, cm. Mnasy 3, Pasgen 3.4.6
UteHne cepBuCHOM WHpopMaumm — MeHio #5 “CepBucHaa uHgopmaumsa’(“Maintenance
Information”) --. Takke BO3MOXHa MHAMKALMA 3-X NOCNEAHUX NPUYUH NErkon aBapum B MyHKTaX

! T - .,
5 770555

m [lepekntoyeHne gucnnes us pexvMma nHamkaumm “nerkon aapmm’” B HopmarsbHbIR pexnm

Ecnu HeoBxoOvmo BEpHYTb AMCNIIe B HOpMarnbHOe COCTOsIHME (s OTOBPaKEHNA TEKYLLIMX NapameTpoB
paboThbl, Hanp. 3aA4aHHON YacToTbl) Npexae YeM MpuUKnHa Nerkon aeapun ByaeT ycTpaHeHa (Hanp. ecnu
TpebyeTca OnuTenbHOe Bpems AN YCTPaHeHWsl MPUYUHbI NErkon aBapum) HyXHO BbINOMHUTL CreayioLime
waru.

AG —_—
1) HaxxmuTte knasuy @ Ons BO3BpaTa B pPEXUM MHAMKaLMK “nerkon asapun’ (ri */77_).

2) Bo Bpems uHavkaumm L *:’*7:’_, HaXXMUTE KrasuLly @ [wvcnnen BepHeTCa B HOpMaribHOE COCTOSIHME, B
TO Bpems kak CO-nHankatop “KEYPAD CONTROL” 6yaet npogomkate muraTb.

m Bbixop 13 coctosiHus “nerkon aBsapun”

1) YcTpaHute NpuymnHy nerkov aBapuu, KOTopas ykasaHa B NYHKTe 5_ a5 (MpuynHa nerkon aBapuu
(nocnepgHsif)) MeHo#5 “CepBucHas mHdopMauusa” B pexume MporpaMmMupoBaHusl, OENCTBys B
COOTBETCTBMU C NPOLIEAYpON yCTpaHeHus HeucnpasHocTen. COOTBETCTBYIOWAA CTpaHuLa, Ha KOTOPOW
yKa3aHbl OEWCTBUSI MO YCTPAHEHUIO KaXXOOoro Tuna Nerkom aBapuv npuBeneHa B konoHke “Ctpanuua”
Tabn. 6.1. ~

2) Kak TonbKko npuuMHa nerkon asapun GyaeT ycTpaHeHa, ucuesHeT uHavkaums £ ~/ii n CO-uHankaTop
“‘KEYPAD CONTROL” nepectaHeT muratb. Ecnn CO-ungukatop “KEYPAD CONTROL” npogorkaet
Muratb, 3TO O3HayaeT, YTO MPUYMHA Ferkom aBapuu MOMHOCTbID He ycTpaHeHa u MY octaetca B
COCTOSIHUM nerkon asapuun. Heo6xoamMmo BLINOMHUTL Apyrne AeNCTBUSA MO YCTPaHEeHUI0 HEUCMPABHOCTMU.
Ecnn Bce npnymHbl nerkon asapun yctpaHeHsbl, umdgposon Bbixos L-ALM oTKno4nTCA aBTOMaTUYECKN.
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6.6 Ecnu Ha gucnnee otobpaxaeTcs cTpaHHasaA MHOpMmaUus, He KoA OWKNOKA U He

MHAMKauua “nerkoun aBapum” (L 7L

]

[1]WHaukauma —-——— (ropAT cpegHue cerMeHTbl)

Mpobnema

Ha gncnnee otobpaxatTcst CUMBOSbI (— — — —)

BoamoxHas npuynHa

Cnocob npoBepKkM 1 yCTpaHEHNUs HeMonaaku

(1)

Ecnu otkntoueHo M-
ynpaeneHue (J01=0), a B
dyHKummn E43 (MapameTp
WHAMKALMW) YCTaHOBMEHO
3HayeHue 10 unn 12.
Mpw BkntoveHHom MAA-
ynpasneHun (JO1=1, 2,
unum 3) oHo BbIno

oTkntoyeHo (JO1=0), ecnu
L (E
paHee KnaBsuLen LA Ha

auncnnee 6bIM0 BblIBEAEHO
oTobpaxeHune 3agaHus
MnA wnn obpaTtHOM cBA3M
nma

Y6enutecb, 4TO ecnu Bbl XOTUTE OTOOpaxaTb Ha AWChnee Apyrve napameTphbl, B
E43 He yctaHoBneHbl 3HaveHus “10: 3agaHue MO vnu “12: ObpaTHasa cBA3b
nno”.

= YcraHoBute B E43 3HauyeHus, otnuyHblie ot “10” unn “12”.

Y6egutecb, 4YTO ecnu Bbl XO0TUTe oTobpaxaTb Ha gucnnee 3aganve MU vnm

obpatHyto cBs3b MU, dyHkuma JO1 (ML ynpaBneHue) He ycTtaHoBreHa B “O:

OTknioyeHo”

= VYcraHoBute B JO1 “1: BkntoyeHo (HopmanbHbii pexum)’, “2: BknioyeHo
(NHBepcHbIN pexum)”, unu “3: BkntoyeHo (KoHTponb HaTsxeHus)”.

Ecnun Heobxogmmo oTobpaxaTtb Ha aucnsee obpaTHyto CBA3b NPU OTKIHYEHHOM
MO-perynatope (JO1=0), ncnonb3ynte yHKLMIO aHANOroBoro MOHUTOpA.
=>YcTraHoBuTE B (PYHKUMIO aHanoroBoro Bxoga BMecTo (yHkumn “ObpaTtHas
ceasb MW" (E61, E62 wnn E63=5) dyHkumo “MoHuTOp aHanorosoro Bxopa”
(E61, E62 unn E63=20).

MynbT ynpaeneHusi Nioxo
MOAKIIOYEH.

ey
CHavana npoBepbTe, YTO HaXaTue KraBuLn %f He MPUBOANT K U3MEHEHNAM Ha
aucnnee.
MpoBepbTe NcNpaBHOCTL NOAKMOYEHHOrO Kabens, eCnu NynbT BblHECEH.
= 3ameHuTe kabenb.

[ 2 ] Uhpmnkauma _

Mpobnema

_ _ (HmxHee nogyepkuBaHue)

HeCMOTpH Ha TO, YTO HaXaTa KrnaBuilia @ nnn BeBegeHa KomaHga 3anycka snepen unu

Hasag, ABuraTenb He 3anycKkaeTcs U Ha agucnree otobpaxatTes cumBonbl ().

BoamoxHas npuynHa

Cnoco6 NPOBEPKU N YCTPpaHEHUA Henonaaku

(1

HanpsibxeHune B 3BeHe
NOCTOSIHHOMO TOKa
CIVLLIKOM HU3KOe.

MpoBepbTe MyHKT 5_1/)/ B Menwo#5 “CepBucHas MHopmauns” B pexume
nNporpamMMnpOBaHKs, 3aTeEM MPOBEPbLTE, YTO HaMpsiKEHME 3BEeHa MOCTOSIHHOIO
Toka: 200 B DC vnu Huxke ansa tpexdasHbix MY knacca 200B, n 400B DC wnnm
Huxke ansa MY knacca 400 B.

= [logkntoynte MY K ceTn, COOTBETCTBYHOLLEN BXOAHLIM XapakTepuctmkam MN4Y.

OcHoBHoe nutaHue MY He
nogaHo, nNoka HanpsikeHue
nogaeTcs Ha
[OMNONHUTENbHbLIN BXOA,
nUTaHusa uenemn
ynpaBneHus.

MpoBepbTe, NoAaeTcsi NI OCHOBHOE NMUTaHWeE.
= [loganTe OCHOBHOE NUTaHKE.

Ecnu nutaHue nogaHo He
Yepes KNeMMbl OCHOBHOTO
nUTaHusl, a Yepes KremMmsl
3BeHa NOCTOSIHHOIO TOKa, U
BKIMOYEHO OOHapyXeHue
OTKIMHOYEHMS MUTAHUSA
(H72=1).

MpoBepbTe NOAKMIOYEHNE K OCHOBHOMY MUTAHUIO U MPOBEPbLTE, YCTAHOBMEHO N

3Ha4veHne H72 B “1” (3aBoackoe 3HayeHue).

= WcnpaebTe 3HadeHue H72 (ecnu nuTaHve nogaetcs vepes KneMMbl 3BeHa
NMOCTOSIHHOMO TOKa HYXXHO ycTaHoBUTb H72=0).

[3]Wnamkauma £ 2

Mpobnema

Ha avcnnee otobpaxatoTcst ckobku L

J BO BpeMA MHOUKauun CKOpPOCTU Ha aucnree.

BoamoxHasa npuymHa

Cnoco6 NpoBepKn 1 YyCTpaHEHUS HENOMaaKu

(1

OTobpaxaemoe 3HavyeHune
npesbIaeT BO3MOXHOCTH
oTobpaxeHus.

MpoBepbTe, He npeBblllaeT NN Npou3BefeHne
KoadppuumeHTa otobpaxeHus (E50) BenuumHel 99999.
= VcnpasbTe 3HaveHue E50.

BbIXOOHOW 4acToTbl U
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nasa 7 TEXHUYECKOE OBCINY>XUBAHUE U NPOBEPKA

BbinonHsnTe exegHEBHYD W NEpUOAMYEcKylo NPoBepKy Ans NpeaoTBpalleHUss HeucrnpaBHOCTeR K
HagexHon pa6otbl MY B TeueHWe OnMTEnbHOro BpemMeHW. [py BbIMOMHEHUM MPOBEPKU WCMOMb3yNTe
WHCTPYKLMW, NpUBEOeHHble B 3TON rnase.

AOCTOPOXHO

lMepen BbINOMHeHWEM paboT Mo OOCNYXUBAHWIO U MPOBEPKE OTKMOYUTE NMUTaHME U nogoxauTe bonee 5
MUHYT anda MY mowHocTteto oo 22 kBT unu 6onee 10 muHyT gna MY mowHoctbio 30 KBT m Bbiwe.
Y6eguTtecb, YTO MHOMKATOP 3apsifa BbIKMYEH. 3aTeM C MOMOLBK MynbTUMeETpa ybeguTechb, 4TO
HanpsikeHne 3BeHa MOCTOSIHHOIO Toka Mexay knemmamu P(+) m N(-) ynano Huke 6e3onacHoro ypoBHS
(meHee +25B DC).

B npoTMBHOM cny4yae BO3MOXHO NopaxXeHWe 35IeKTPUYECKUM TOKOM.

TexHuveckoe obcnyxvMBaHWe, MpoBepka W 3anacHbiX yvacTem BbINOMHSATHCS
YNOMHOMOYEHHBIMY CreLmanucTamu.

CHvMUTE Yachl, Kofbla 1 Apyrne Metannuyeckue npegMeTbl nepes Hadanom pabor.

Mcnonb3ynte n3onnpoBaHHbIE MHCTPYMEHTHI.

He ponyckaeTcsa BHOCUTb n3MeHeHusi B cxemy 4.

B NMPOTUBHOM clly4ae BO3MOXHO nopaxeHue 3neKTpu4eCKumMm TOKOM Uinu TpaBMbl

3aMeHa [OmKHa

7.1 ExxeagHeBHas npoBepkKa

BbinonHuTe BU3yarnbHy NpoBepky owmnbok B paboTe no BHelwHeMy Buay 6e3 cHATUS kpbiwek, ecnu MY
HaxoguTcsa B paboTe.

lMpoBepbTe, yAOBNETBOPSAET N paboTa TEXHNYECKMM XapaKTepUCTUKaM.

MpoBepbTe, yOOBNETBOPSIOT NN YCIOBUSI OKpPYXKaloLLen cpedbl TpeboBaHUsIM, ykazaHHbIM B [NaBse 2,
Pasgen 2.1 “Ycnosus akcnnyataummn”.

Y6eautechb B HopmManbHow paboTe gucnnes naHenu ynpasneHus.

lMpoBepbTe OTCYTCTBME HEHOPMAIILHOIO LWyMa, 3anaxa unm YpesMepHol Bubpaunm.

lMpoBepbTe OTCyTCTBUE CNEAOB neperpesa, obecusevnBaHme u gpyrue gedekTo.

7.2 Nepuoagunyeckana npoBepka

BbinonHanTe nepmogmyeckyto NpoBepPKY B COOTBETCTBUM C NyHKTamu B Tabn. 7.1. MNepen BbINONIHEHNEM
nepuoanyeckon nposepkn ybeamtecb, YTO ABUraternb OCTAHOBMEH U CHUMUTE MEepefHIon Kpbiwky M4,
OTKITOYEHHOrO OT CeTw.

Tabnuua 7.1 CNncok MeponpusTMn Npy nepnoamnveckon NnpoBepke

OO6BbEKT NPOBEPKU

[MpeameT npoBepku Kak npoBepsiTb Kputepum oueHkn

Okpyxatowas cpega | 1)

[MpoBepbTe OKpy>atoLLyto 1) BwusyanbHas npoepka unn | 1)  CooTBeTcTBME

Temneparypy, BNaxHOCTb, C MOMOLLbIO TEXHUYECKUM
BMGpaumio u atmocgepy (nbinb, ras, N3MepUTENbHbIX XapaKkTepucTmkam
MacnsHbIA UNN BOASAHON TyMaH). npnbopos. 2) OrcytcTBMe

2) T[poBepbTe oTCyTCTBME BOMM3N 2)
060pyaoBaHUA MOCTOPOHHUX
npeaMeToB UMM onacHbIX
npeaMeToB.

BusyanbHasi npoBepka. MOCTOPOHHMX NPeaMeToB

UM ONacHbIX 06 bEKTOB.

BxogHoe
HanpshkeHve

MpoBepbTe NpaBUMbHOCTL BXOAHOTO
Hanps>KeHWsi CUMNOBbIX Lienen u uenewn

ynpasneHus.

M3mepbTe BXxogHoe
HanpskeHne MynbTUMETPOM
W1 Apyrvm npubopom.

CoOTBETCTBUE TEXHUYECKUM
XapaKTepucTmkam.

MynbT onepatopa

1)
2)

MpoBepbTe UncToTy ANcnes.
Y6eautech B OTCYTCTBUM
HepaboTalLuX CErMEHTOB B
CMMBOnax.

1), 2)
BusyanbHas npoBepka

1),2)

Oucnnei aomnxeH 6bITb
ynTaembim n 6e3
HeucnpaBHoCTEN

KoHcTpykums n
Kopnyc

MpoBepbTe OTCyTCTBUE:

HeHOpMaJ'IbeIX LLyMOB Unun
ype3mepHow BUbpaumu
HepocTtatowmx 6ontos (B
KNeMMHUKaXx)

Hedopmauunii 1 NONOMOK
BbiuBeTaHus 13-3a neperpesa
3arpssHeHUit U HaKOMMEHWI NbINK K
rpssu.

1) BwusyanbHas v cnyxoBast
nposepka

2) TloBTOpHasa noaTskka

3), 4), 5) BuayanbHas

npoBsepka

1).2),3),4).5)
OTcyTCcTBUE HapyLUeHW
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Tabnuua 7.1 CNncok MeponpusaTiA Npyu Nepuogn4eckon Npoeepke (MpoaoInKeHNE)

OGbEKT NPOBEPKM

MpegmeT NpoBepku

Kak npoBepsiTb

Kputepum oueHkm

O6Lwasn nposepka 1) TlpoBepbTe, UTO BCe GONThI U 1) ToBTopHas NoaTsxKa 1), 2),3) OTtcyTCcTBUE
BUHTbI 3aTSHYTbl U HE MOTEPSHbI 2), 3) BusyanbHas nposepka HapyLLueHuin
2) [poBepbTe oTCYTCTBUE B
anemeHTtax N4 gedopmauun,
TPEeLUVH, NONIOMOK U BbiLiBETaHUSt
13-3a neperpesa.
3) TllpoBepbTe Ha OTCyTCTBME
3arpsA3HEHUI 1 MbInw.
MpoBogHWKK 1 1) [lpoBepbTe oTCyTCTBUE 1), 2) 1), 2)
nposoja BblLBETaHWS 1 Aedopmaumii us-3a | BusyanbHasi npoepka OTcyTCTBME HapyLLeHWUI
neperpesa
2) TNpoBepbTe M30naUMIO NPOBOSOB
Ha OTCYTCTBUE TPELLMH 1
BbILiBETAHNUS.
KnemmHble konogku [poBepbTe OTCYTCTBME NOBPEXAEHWIA BusyanbHasi nposepka OTCyTCTBUE HapyLUEHWUI
KMEMHbIX KONOAOK
2 | TopmosHow 1) [poBepbTe oTCyTCTBUE 1) OBoHsiTenbHas u 1)  OTcyTCcTBME HapyLUEHWUIA
2 | peauctop HeHopMarnbHOro 3anaxa unu Bu3yarnbHas npoBepka 2) ConpoTusneHue He
z TPeLVH B usonstope 13-3a P) BusyanbHas npoBepka oTnu4aetcs 6onee yem
2 neperpesa. NpoOBOAOB NN Ha +10% ot
= ?) TpoBepbTe oTCyTCTBUE OOPLIBOB 0TCOeMHEHNe NPOBOAOB CONpOTUBNEHUS
(&} NpPOBO/OB. Ons NpoBepKu TOPMO3HOrO pesuncTopa
NpoBOAMMOCTU
MynbTUMETPOM
KongeHcaTopsbl 1) [lpoBepbTe OTCYTCTBUE YTEUKU 1), 2) 1), 2)
3BEHa MOCTOSAHHOIO 3MeKTponuTa, TPELLWH 1 B3AYyTHiA BuayanbHas nposepka OTcyTCTBME HapyLLeHUi
TOKa Kopnyca.
2) TpoBepbTe, YTO 3alWMTHLIN knanaH | 3) MiamepbTe BpeMms paspsga | 3) Bpems paspsiga He
He BblaBIIeH CIMLLKOM CUMbHO. ©MKOCTHbIM AaT4MKOM. [OJDKHO ObITb KOpOYe, Yem
3) Tlpwu HeobxoaMmocTn n3amepbTe Tpebyemoe Ans 3ameHbl.
EeMKOCTb.
TpaHcdopmaTtopbl U [[IpoBepbTe OTCYTCTBME HEHOPMarbHOro | CriyxoBas, Bu3yanbHasi u OTCcyTCTBUE HapyLUEHWIA
MHOYKTUBHOCTU CBMCTa 1 3anaxa. oboHsATeNbHas NpoBepKa.
MarHuTHbI 1) TMpoBepbTe oTcyTcTBUE Apebesra | 1) CnyxoBasi npoBepka 1), 2)
KOHTaKTOp U pene npu paborte. 2) BwusyanbHas npoBepka OTcyTcTBUE HapyLLeHUi
2) TlpoBepbTe OTCYTCTBUE
HEPOBHOCTEN Ha NOBEPXHOCTU
KOHTaKTOB.
lMevatHasa nnata 1) TpoBepbTe Hanuume Bcex BUHTOB | 1)  lMoATsxka BUHTOB 1), 2), 3), 4)
= 1 coegnHuTEnen. 2) O6oHaTensbHas u OTcyTCcTBUE HapyLUeHWi
I 2) lpoBepbTe OTCYTCTBUE 3anaxa u BU3yarnbHas npoBepka
% BblLiBETAHUS. 3), 4) BusyanbHas npoBepka
g| 3) [poBepbTe OTCYTCTBUE TPELLWH,
g| necbopm?umﬁ M 3aMeTHbIX
2 KOpPPO3Wii.
5 4) TlpoBepbTe KOHAEHCATOPbI HA
= OTCYTCTBME YTEYKM AneKTponuTa
1 gedopmMaumm.
- Oxnaxpgarowme 1) lpoBepbTe oTCYTCTBME 1) CnyxoBas u Bu3yanbHass |1) PoBHOe BpalleHne
3 BEHTMNATOPbI HEeHOpMarbHbIX LWYMOB 1 npoBepka Mnv NpoBopoT
[l Ype3MepHoi BUGpauum. BpYYHyto (6e3 nutaHusi 2), 3) OTcyTCTBME HapyLUEeHW
% 2) [TlposepbTe Ha Hanuyue Bcex My).
2 BUHTOB. 2) TMoaTtskka BUHTOB.
o 3) [lpoBepbTe OTCYTCTBUE 3) BwusyanbHas npoBepka
g BblLiBETaHWS 13-3a HarpeBa.
E BeHTunaumoHHbin | MNpoBepbTe OTCYTCTBME 3arpsisHeHuii u | BuayanbHas nposepka OTcyTCTBME HapYLUEHWIA.
S KaHan NMOCTOPOHHUX MaTepuarnoB Ha BXofe U
BbIXOJEe paguartopa

YpaananTe nbinb, HakannneawLlyroca B npeo6pasoBaTene C nomMoLpbto Nbinecoca. Ecnu Ha

npeoGpaaosaTene YacToTbl UMEeKTCH NSATHA, He0bX0AMMO BbITEPETb NX XUMNYECKN HeVITpaJ’IbHOIZ TKaHbHO.
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7.3 Cnucok nepnoanyvyeckum 3aMmeHsAeMbIX IJ1IeMeHTOB

Kaxabin anemeHT npeobpasoBaTensi UMeeT COOCTBEHHBIN CPOK CIyXObl, KOTOPbIA CUITbHO 3aBUCUT OT
YCIOBUI OKPYXXatoLLen cpeapbl 1 yCroBun paboTbl. YKasaHHbIE HUXKE 3NEMEHTbI PEKOMEHAYETCS 3aMEHATb
Yepe3 onpederneHHble MHTepBanbl BpeMeHW. [Mpu HeobxoaAMMOCTU 3aMeHbl MPOKOHCYNbTUPYNTECH C
Bawwum npeacrasutenem Fuji Electric.
Tabn. 7.2 3ameHseMble 3NIeMeHTbI

HasBaHue anemeHTa

CTaHgapTHbIV MHTepBan 3aMeHbl (CM. npuMeYaHue)

KoHgeHcaTopbl 3BeHa NOCTOSIHHOMO ToKa 10 net
OneKTponMTUYECKMe KOHAEHCaTOpbl Ha nNnare 10 net
yrnpaBneHusi

OxnaxgarwLume BEHTUNSATOPbI 10 net

MpegoxpaHuTesns

10 net (90 kBT 1 BbILWLE)

(Mpum.) 3T uHTepBanbl 3aMeHbl NpuBedeHbl U3 pacyeTa paboTbl nNpeobpasoBaTtens 4YacToTbl Npwu
okpyxatoleit Temnepatype 40°C npu 100% (HD-pexwum) unu 80% (LD-pexum) OT NOSHOW
3arpy3ku. Npu paboTe C okpyxatoLen TemnepaTypon Bbille 40°C unu GonbLuMm cofepxaHmem
NbINW AKX TPSI3N MHTEPBan 3aMeHbl MOXET ObiTb MEHbLLE.
MpuBeaeHHble cTaHAapTHble WHTepBarbl 3amMeHbl NPUBEAEHbl TOMbKO KaK PYKOBOACTBO ANS
3aMeHbl 1 He ABNATCS rapaHTUen 4eNCTBUTENbHOIO Cpoka Cryobi.

7.31

OueHka cpoka crnyx6bl

Mpeobpasosatens FRENIC-MEGA wvmMeeT yHKLUUIO MNPOrHO3MPOBAHUS CpOKa CryXObl HEKOTOPbIX

3NIEMEHTOB,

paboTatoLlyto

no npuHUMNy KnU3MepeHua

BpemMeHn

paspsaga,

nogcyeTa

BpeMeHU

NPUNOXEHHOro HaNPSKEHUs U T.4. Ta PYHKUMSA NO3BOSsieT oTobpaxaTb TeKyLLee COCTOsiHNEe HapaboTku
Ha aucnree U NporHo3npoBaTb MOMEHT NOAX0Aa K OKOHYaHMIO pac4eTHOro CpoKa CryXObl.

CDyHKLLI/IFI NPOrHO3MpoBaHNA OKOHYaHUA CpoOKa CJ'Iy)K6bI

MOXeT ObITb Takke HasHayeHa B Bunae

npeaynpexgatwowero curHana LIFE, HasHa4yeHHOro Ha nbor M3 AUCKPETHbIX BbixodoB. (Cm. “[3]
MpeaynpexaeHne 06 okoOH4YaHMKU cpoKa Cnyx0Obl” ganee B 3TOM pasgene).
Tabn. 7.3 MNporHo3MpoBaHMe cpoka CNnyxobl

MporHoau-
pyeMbii DyHKUMSI NPOrHO3MpoBaHust | Kputepuii OKOHYaHUs cpoka crnyxobl Bpews Vinpmkauus
NPOrHO3MpoBaHUs | Ha Agucnnee
3MNeMeHT
KoHaeHcaTopbl [M3mepeHve BpeMeHu 85% vnun HKe HavanbHon emkocTn  (Mpu 505
3BeHa paspsaa npw oTrpyske. nepuoanyeckon (EMKOCTB)
noctosiHHOro  (Mpw oTkNoYeHun nutanns  [(Cwm. “[1] NamepeHune emkocTm npoBepke
TOKa n3mepsieTca BpeMsi paspsa [KoHaeHcaTopoB 3BeHa noctosHHoro  |(H98: but 3=0)
KOHLeHCaTOpOB 3BeHa TOKa B CPAaBHEHWUM C HavanbHom
NOCTOSIHHOIO TOKa 1 eMKOCTM npu oTrpy3ke” Ha c. 7-5)
paccuMTbIBaEeTCsl eMKOCTb.  [85% UNn HMXKE eMKOCTUW, UaMepeHHo [Bo Bpema paboTel |5 /5
nornb3oBaTenem. (H98: but 3=1) (EMKOCTb)
(Cm. “[1] N'amepeHne emkocTh
KOHOEHCaTOPOB 3BEHa MNOCTOSHHOIoO
TOKa Npu 00bIYHbIX YCNOBUAX” Ha C. 7~
6)
PacyeT HapaboTku MpeBbiweHne 87600 yacos (10 net) [Bo Bpems pabotsl |5 =I5
MoacuuntbiBaeTcs Bpems (OTpaboTaH-
HaxoXaeHust nop, Hoe Bpewmsl)
HanpsXKeHNeM 1 5 7
KOpPPEKTUPYETCS C Yy4ETOM (OcTtaBLuee-
N3MEepPEHHON BbliLLe EMKOCTU. ca Bpemsi)
OnekTponutu- [MoacynTbiBaeTCA BPEMS MpeBbieHne 87600 yacos (10 net) [Bo Bpems pabotel |5 [/ /5
Heckne HaxoXxaeHus noa (ObLee
KOHAEeHcaTopbl [HanpsiXkeHnem, KoTopoe Bpemsi
nevyaTHbIX MNaT|[KOPPEKTUPYETCSs C y4eToOM paboTbl)
OKpyXKaloLLe TeMnepaTypsbl.
Oxnaxpatowme(loacyet BpeMmeHu paboTtbl  |MpeBbieHne 87600 yacos (10 net) [Bo Bpemsi pabotbl |5 /77
BEHTUMATOPbI  [OXNaXaaroLmnx (Obwee
BEHTUISATOPOB. Bpems
paboTbl)
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] I'Ipumeanvm OTHOCUTEJIbHO OLleHKU CpPOKa Cﬂy)KGbl KOHAOEeHCATOpOB 3BeHa MNOCTOAHHOIO TOKa

Cpok cnyx0bl KOHOEHCATOPOB 3BEHA MOCTOSIHHOIO TOKA MOXET ObITb OLIEHEH MO MPUHLUMMY “U3MepeHus
BpemeHu paspsga’ (CD no @) nnu “BpemeHun HapaboTkun’ (@).

Bpems pa3spsiga KOHOEHCATOpOB 3BeHa MOCTOSIHHOrO TOKa CUMbHO 3aBMCUMT OT YCIMOBWIA 3arpysku
WCTOYHMKA NUTaHWS MHBEPTOpA, HanpvMep OT MPUCOEAMHEHHbIX OnuMi mnu coctosiHns BKJT/BbIKI
uMdpoBbIX BXOOO0B/BbIXOAOB. Ecnu haktnyeckne ycnoBus 3arpys3kum OTNMYaAlOTCA OT YCMOBWURA, npwu
KOTOPbIX BbIMOSIHANOCH HayanbHOE M3MepeHne eMKOCTM Ha 3aBode, TO CHWXEHUE TOYHOCTU U3MepeHUs
CHMXXaeTCs, MO3TOMY B TAKOM Crlydae UHBEPTOP HEe BbIMONHAET U3MepeHme.

YcnoBus M3MepeHusi eMKocTu nepen oTrpyskon MY makcumanbHO orpaHudeHbl (MCnofb3oBaHWe
©a3oBoro nynbTa, OTKMYEHME BCEX BXOAOB) C LENbl CTabunuaauum Harpy3km U TOYHOrO M3MepeHMs.
OpHako B GONbLUMHCTBE CMy4aeB 3TWM YCIOBUSA OTNMYAKOTCA OT (PaKTUYECKMX YCroBun paboTel. Ecnu
hakTnyeckme ycnosus paboTbl Takme Xe, Kak Npu HayanbHOM W3MeEpeHWUM nepen OTrpy3Kon, TO npu
OTKMKYEHUN NUTaHWS Mpeobpas3oBaTenb aBTOMATMYECKU U3MepsieT BpeMsi paspsifa, OLHAKo ecnu
yCrnoBusl OTNMYalOTCs, TO M3MepeHue He OyaeTr npoBedeHo. [N BbiNOMHEHWs HeOGXoOMMO BepHYTb
YCIOBUS K 3aBOACKMM U OTKMOYMTb NUTaHue uHBepTopa. OnncaHve npouenypbl M3MepeHUst onmcaHo B
nyHkTe [1] Ha cneaytowen cTpaHnLe.

Ona Ttoro 4ytobbl M3MEpPEHNE EMKOCTM KOHOEHCATOPOB 3BEHA MOCTOSHHOrO TOKa MPY OTKMOYEHUU
NUTaHMA MNPOUCXOOUIIO NPU OObIYHBIX YCMNOBUAX paboTbl, HYXXHO MOCNe MOKynku npeobpasoBaTens
HacTpoUTb €ro Ha Tpebyemblli pexmnm paboThbl, a 3aTeM MPOBECTU Mpoueaypy U3MepeHUst HayanbHOM
(ncxogHon) emkocTn. OnucaHue npouenypbl M3MEPEHUsT HaYarnbHOW €MKOCTU OMMCaHO B MyHKTe [2] Ha
cnegywolen crpaHuue. BoinonHeHwe npouenypbl aBTOMaTUYECKU onpedensieT U COXpaHsaeT YCnoBus
N3MepeHnNsi EMKOCTU KOHAEHCaATOPOB 3BeHa MOCTOSIHHOIO TOKa.

@ Mpu ncnonb3oBaHMM MHOrOYHKLMOHANBHOrO NynbTa onepartopa npeobpasoBaTenb He BbINOMHSET
aBTOMaTMYeCcKoe M3MepeHne BpeMeHn pa3psaa, T.K. YCNOBUS Harpy3ku UCTOYHUKA NUTAHMSA OTAMYaloTCA
OT 3aBOACKUX ycnoBun. [NoaTomMy HeobXxoaMMO BbINOMHUTL MpoLEeaypY M3MEPEHUs HayarnbHOro nopora

€MKOCTU, YNOMSIHYTYIO Bbille B MyHKTE ©) ONs BKIOYEHMST BO3MOXHOCTU U3MEPEHUS MPU OObIYHbIX
YCoBUSIX.

[ns BbINOMHEHMSI TOYHOW OLEHKM cpoka CrnyObl KOHAEHCATOPOB 3BEHA MOCTOSIHHOIO Toka (TOYHOro
N3MEPEHUSI €MKOCTW) BbINOMHUTE MPOLEAYPY OLEHKM B COOTBETCTBMM C TUMOM MynbTa onepaTopa W
YCINOBUI N3MEPEHMST B COOTBETCTBUN C NPUBEOEHHOMN HUXKE auarpaMMoi.

Buifop Ha4anbHOMo NOpora OUeHKW CpoKa
cnyxBel koHneHcaTopos 3seHa DC

Kako# tun nynsta
onepatopa ?

(Cu.@ )

MHorodyHKUMOHANbHLIA NyNLT

Basoseiit nynesT

OA
(HacTpoika HeoGxoavmblx
ycnoeuit pabotel. Cm (3) . )

-

Yenoeua mamepeHms
OTNWM4AITCA OT 33BOACKHMXT

HET
(Ycnoeua namepexns
KaK NPy 38BOACKUX

n3MepeHmusx. Cm. @ )

Y

CpagHeHue ¢ Ha4anbHoH MamepeHue npu 0BbIUHBIX YECNOBUAX
EMKOCTEIO, U3MEPEHHON NpU paboThl NPU OTKMYEHUA NUTaHUS
33BOACKWX MCNLITAHWAX. {Cm. [2].)

(Cm. [1])

® B cucTemMax, B KOTOPbIX MUTaAHWE WMHBEPTOpa OTKMYaeTCd OYeHb PEedKO WHBEPTOP HE MOXET
Npovn3BOAUTbL U3MEPEHNE BpPeMeHMW paspsga. [na Takux npeobpasoBaTteneli NnpeayCMOTPEHO N3MepeHne
BpPeMeHU HapaBoTki. Bpemsi HapaboTkn MoxeT GbiTb BbiBeAEHO kak “OTpaboTtaHHoe Bpems” (5 i~/) u

PIVE ey « »
“ocTaBLUeecs BpeMSA 10 OKOHYaHUS cpoka cnyxbbl” (77—« /) kak nokasaHo B Tabn. 7.3 “UHgukaums Ha gucnnee”.

Ecnn gnsi nuTaHus nnatbl yrnpaBreHusi UCMONb3yeTcs BXOA AOMOMHWUTEMbHOMO MNWUTaHWs, TO

ﬂpHME%HHE YCOBWS 3arpy3kn CUIbHO BapbUPYTCH, MOSTOMY U3MEePeHNe BpeEMEHN paspsiia He MOXET ObiTb
BbINOMHEHO TOYHO. [lo3TOMy Ans 3Toro crnyyasi U3MepeHue BpeEMEHW paspsiga MoxXeT ObiTb
OTKIMOYEHO ¢ nomoLbto koga H98 (but 4=0).

7-4
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[1] U3mepeHne eMKOCTU KOHAEHCAaTOPOB 3BeHa NOCTOSAHHOIO TOKa NO OTHOLUEHUIO K 3aBOACKOMY
3HayYeHuro

Ecnm 6ut 3 koga H98 paseH 0, TO npuBegeHHast HWXe npouedypa WU3MEPEHUs €MKOCTM 3BeHa
MOCTOSIHHOTO TOKa BbIMOSHSAETCA MO OTHOLUEHUIO K Ha4yarbHOMY 3aBOACKOMY 3HAYeHWI, U3MEePEHHOMY
nepen oTrpyskon. PesynbraT mMamepeHusi otobpaxaetca Ha aucnnee B npoueHTax (%) K HayanbHON
€MKOCTH.

Mpouenypa n3amepeHns eMKOCTH

1) [Onsa npoBeAeHUs KOPPEKTHOro n3MepeHus HeobxoaMMo NPUMBECTU MHBEPTOP K 3aBOACKMM YCMOBUSIM
U3MepeHMs.
e YpaanuTe onuuoHarbHble NnaThl U3 MHBEPTOpPA (€Cnu YyCTaHOBIEHDI).
o Ecnn gpyrvne npeobpasoBarteny NOAKNIOYEHbl Yepes KreMMbl NOCTOAHHOro Toka P(+) n N(-), To
0TCOoeAMHUTE NoAkovaLLmMe nposoaa (OTKMYaTh APOCCerb NOCTOSHHOIO Toka He TpebyeTcs).
o  OTKnOUMTE NUTalOLWMe NpPoBoAaA OT KIEMM [OMONHUTENbHOIO NUTaHus nnaTel ynpaeneHus (RO,
TO).
YctaHoBuTe 6a3oByto naHens (TP-E1U) B uHBepTOp.
OTkNIOYMTE CUrHanbl Co BCeX BXOAHbIX knemm ynpasnexus [FWD], [REV] u [X1] no [X7].
Ecnu k knemme [13] noagknoveH NOTEHLMOMETP, OTKIOYMTE ero.
Ecnu k BHewHum npubopam nogkntoyeHa knemma [PLC] oTkntouute ee.
Y6eputecb, 4To TpaH3ucTopHble BbixoAbl ([Y1] — [Y4]) u peneliHble Bbixogbl [Y5A/C] n [30A/B/C]
He BKITHOYEHBI.
o OTkniounTe coeamHeHue no nHtepdgency RS-485.

C Mpu n3amepeHUn eMkocTu pekomeHayeTcst 3aMmbikatb knemmy [EN] ¢ [PLC].
( ( OBET

Ecnu ons TpaH3UCTOPHbIX U peneHbIX CUrHanoB UCMonb3yeTcs MHBEPCHas Norvka, To OHU ByayT
ﬂpl‘lMEHHHHe BKMOYEHbI B OCTAHOBMIEHHOM COCTOSIHUM OBuratensl. YcTaHoBWUTE AN  3TUX CUrHanoB
MOMOXUTENbHYHO NTOMUKY.

o Okpyxatowas cpega AormkHa ObiTb B gnanasoHe 25+10°C.

2) TllopaviTe cunoBoe NuTaHue Ha nNpeobpasoBaTerb.
3) YbepuTech, YTO BEHTUNATOPLI BpaLLaloTcs U NpeobpasoBaTenb HaXOAUTCS B PEXUME OCTaHOBaA.
4) OTknounTe CUNOBOE NUTaHUe npeobpasoBaTens.
5) [peobpasoBaTenb aBTOMaTUY4ECKM HAYHET U3MEPEHME EMKOCTU KOHOEHCaTOPOB 3BeHa MOCTOSIHHOMO
TOKa. YbeauTech, YTo Ha aucnree oTobpaxaeTcst TOUkM “. . . .".
Ecnu Ha gucnnee nocne OTKMYEHUs NUTaHUa He oToBpaxaroTcs ToYkM . . . .", 3TO 3HAYUT YTO
[puniedanue namepeHue He 3anyLieHo. MpoeepbTe YCroBus, ykasaHHbIE B MyHKTE 1).

6) [locne uc4yesHoBeHMA NokasaHui “. . .."” Ha gucnree, noganTe CHoBa NUTaHWe Ha npeobpasoBaTtersb.
7) Bbibepute meHo Ne5 “CepsucHas nHdopMauus” n npountanTe U3MEPEHHY B % €eMKOCTb 3BeHa

KOHZIeHCaTOpa 3BEHa NOCTOSIHHOTO ToKa (MyHKT T L/7).
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[2] MsmepeHMe €eMKOCTUN KOHAeHCaTOopOoB 3B€HA NOCTOAHHOIO TOKa npu 0ObIYHbIX ycnoBusx

Ecnun 6uT 3 koga H98 paBeH 1, To Npu OTKNOYEHUN NUTaHUSA NpeobpasoBaTeslb aBTOMaTUYECKN U3MepsieT
€MKOCTb MO OTHOLUEHMIO K MOSIb30BaTENbCKOMY MOPOry npu 06bIYHbIX YCroBusix. [ns aToro namepeHus
HeobxoOuUMO YCTaHOBUTL Tpebyemble YycrnoBus wusMepeHus (ons obblMHOW paboTbl) UM MpOBeECTU
M3MEpPEHNsT Ha4yanbHOro nopora neped Ha4varom 3KCniyaTauum MCMonb3ys npoueaypy, NPUBEAEHHYHO
HUXe.

!'Ipoue.qypa YCTaHOBKU Ha4YanbHOro nopora eMKoCcTtu

1) YcrtaHoBute kog H98 (PyHKuMM 3awmnTbl/OGCNYKMBAHUA) ANS BKIOYEHUA BO3MOXHOCTU YCTaHOBKM
Monb30BaTeNbCKOro Nopora HayanbHOW eMKOCTM 3BeHa MocTosiHHOro Toka (but 3=1) (cm. onucaHue
koga H98).

2) OTknounTe BCce KOMaHabl 3anycka.

3) HacTtponte wHBEpTOp [AONA NPaKTUYECKOW 3KcnnyaTauum (OaHHble YCroBust M3MepeHus OyayT
6a30BbIMM A1 AaNbHENLLNX U3MEPEHUIA).

4) YcrtaHoBuTe 06a yHKUMOHanbHoro koga H42 (EmkocTb koHaeHcaTopa 3BeHa DC) n H47 (HavanbHas
eMKOCTb koHAeHcaTopa 3BeHa DC) B 3HaveHue “0000”.

5) OrtkniounTe HanpsbkeHne ¢ npeobpasoBaTend, Nocrne 4ero aBTOMaTMYeckM OyayT BbINOSIHEHDI
cnepywoLime onepauum:

MpeobpasoBaTtenb n3MepuT BpeMs pa3psga KOHOEHCATOPOB 3BEHa MOCTOSIHHOTO TOKa U COXpaHuUT
pes3ynbTtaT B oyHKUMOHaneHoMm koge H47 (HavyanbHasi eMkocTb koHAeHcaTopa 3BeHa DC).
YcnoBus, Npu KOTOpbIX ObINO NPOBEAEHO U3MEPEHME aBTOMATUYECKN COXPaHSOTCS.
Mpn namepeHnn Ha gucnnee 6yayT oTobpaxaTbea Toukn “. . . ."
6) CHoBa noganTte HanpshkeHue Ha npeobpasoBaTerb.

Y6eautecb, 4to kogbl H42 (EmkocTb koHaeHcaTopa 3BeHa DC) m H47 (HavanbHass eMkocTb
KoHaeHcaTopa 3BeHa DC) cogepxaT KOppekTHble 3HadeHus. 3angute B MmeHto Ne5 “CepucHas

WHopMaLms” 1 y6eanTech, YTO OTHOCUTENbHAsH EMKOCTb (MYHKT T L/7) paBHa 100%.

Ecnu namepenve 6bino HapylweHo, B kogax H42 n H47 Gynyt 3Hayenus “0001”. Ypanute
HDHMBHGHHE BO3MOXHbI UCTOYHMK HApPYLUEHWUSI U NOBTOPUTE M3MEPEHNE NMOBTOPHO.

B panbHenwem kaxablii pa3 npu OTKIYeHUU nutaHus BygeT NpoBoAMTLCH aBTOMaTUYECKOEe N3MeEpPeHne
BPEMEHN paspsiaa KOHAEeHCaTOpOB 3BEHa MOCTOSIHHOrO Toka MpU COGMIOAEHUM TECTOBbIX YCMOBWIA
N3MepeHnsi HavanbHoro nopora. Mepuoanyeckn NPoBepsiiTe OTHOCUTENbHYID E€MKOCTb KOHAEHCaTOpOoB

3BeHa DC B MeHio Ne5 “CepsucHas nHdopmaumsa” (MyHKT 5_015).

YkazaHHble Bbllle YCMOBWSI MOMYT AaBaTb 3HAYUTENMbHYI OLWNGKY M3MepeHus. Ecnv npu atom

HDHMBHGHHE‘ cnocobe n3MepeHns BKIOYaeTcs npeaynpexaeHve 06 okoHYaHWM cpoka crnyx0bl, TO yCTaHOBUTE
H98 obpatHo B 3aBoackoe 3HayeHue (But 3=0) u BbINONHUTE npoueaypy M3MepeHus Mo
OTHOLLIEHWMIO K 3aBOACKOMY 3Ha4eHMto (CM. MyHKT [1] Ha npeaplayLel cTtpaHuLe).

[3] MpenynpexaeHne 06 OKOH4YaHUU CpPOKa CIYXObI

Ona anemeHTOB, YykasaHHbiXx B Tabn. 7.3 WHBEPTOp MOXET aBTOMaTU4YecKku BbldaBaTb CuUrHan
npeaynpexaeHns o6 okoH4YaHMK cpoka cnyxobl LIFE, Ha3Ha4YeHHbIA Ha OOMH U3 TPaH3UCTOPHBIX BbIXOO0B
([Y1] - [Y4]) nnun penenHbix BbixogoB [Y5A/C], [30A/B/C]. CurHan BblgaeTtcs npu npesbilleHmmn noboro 13
NnoporoB, NpuBeAeHHbIX B Tabn. 7.3.

CurHan npegynpexaeHuss o6 OKOHYaHWM Ccpoka Cryxbbl Takke BKMOYaeTCs, ecnu dukcupyeTcs
OnokMpoBKa BEHTUIATOPOB  OXMaXaeHus Bo3gyxa BHyTpu [M4, KoTopble npegycMOTpeHbl B
npeobpasoBaTensx MOLWHOCTbIO 75 KBT unu Bhbiwe.
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7.4 Vlsmepel-me ANEeKTpu4eCKmnx napameTpoB B CUNOBOM Lenun

Tak kak Hanps>KeHUsT U TOKM NUTAOLLEN CETU MHBEPTOpa (NepBUYHAs LieMb), a TakkKe HanpsbkeHUst U TOKK
B ABuratene (BTOpuMYHaa Uenb) codepXaT rapMOHMKW, pe3ynbTaTbl UX WU3MEPEHUS MOryT CUIbHO
pasnuyaTbCs B 3aBUCUMOCTU OT Tuna uamepuTens. Vicnonb3ynte namepuTtenu, nokasaHHele B Tabn. 7.4
€Cnn n3MepuTenu npegHasHayeHbl Ang namepeHnst Ha yactote 50 M.

KoadhpnuUMEHT MOLUHOCTM He MOXeT ObiTb M3MEepeH W3MepUTEnsMM ONsi NPOMBbILLIIEHHbLIX CETEeN,
paboTalwummn Mo NPUHUMNY M3MEpPeHus casBura a3 Mexay HanpsbkeHuem u TokoM. [ns nonyyeHus
koadpumLMEHTA MOLUHOCTU HEeobXoaAMMO W3MEepWUTb MOLLHOCTb, HamnpsbkeHue UM TOK BO BXOAHOM U
BbIXOOHOM LENM 1 UCMOoNb30BaTh CrieaytoLLyo dhopmyny.

m TpexcpasHbIn BXoa
AKTMBHas MOLLHOCTL(BT)

/3 xHanpsikeHne(B)x Tok(A)

KoadhdpmumeHT moLHocTM = x100%

Tabn. 7.4 ameputenu ang namepeHuin B CUNoBoON Lienu

g HanpskeHue
= BxopHas (nepBuyHas) uenb BbixogHas (BTopuyHas) Lenb 3seHa DC
= (P(*) = N(-))
HanpsixeHve Tok HanpsixeHue Tok
T 3 NN
s
+ L1
© o
J\ [0
o2
S a
5 5 AmMmnepmeTp BonbTmeTp BatTtmeTp AmnepmeTp | BonbTmeTp BatTmeTp BonbTmetp
@ o NOCTOSIHHOTO
) AR, As, AT VR, Vs, VT WR, WT Au, Av, Aw Vu, Vv, Vw Wu, Ww
T 2 Toka (B)
I
=
X
S Snextpo- | BeNPAMUTENS
E S .| unu anekTpo- |Lindposoi nposon ndposo nposon ofBWXHas
= 5 MarHMTEbM Lo 4 ACILInG 4 ACILInD 4 ACILInG A ACH T
g MarHWTHbIA | U3MepuTenb | M3MepuTenb | U3MepuTens | usMeputenb KaTyLlka
s npnbop 6
B npubop
Qo
S 2
o g
s
£ € - - - - @
g 2
8 g

(I

Mutarowas
ceTb

Puc. 7.1 lNMoakntoveHne nameputenbHbIX Nprubopos

[na v3MepeHVsi HanpsikeHUst UMM Toka B BbIXOAHOW LIENUM He peKoMeHAyeTcsl WCMonb3oBaTb
PUMEYaHIE mobble Apyrve mpubopel KpoMe LMGPOBLIX M3MepUTenen, T.K. OHM MOryT AaBaTb Gonbluve
OLUMGKM N3MEPEHUS UNW B XyALIEM Clly4ae MOryT ObiTb Aaxe NOBPEXAEHDI.
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7.5 U3mepeHne conpoTUBeHUS U30NALUN

Tak kak kaxgbli npeobpasoBaTtesnib NPOXoaUT TECTUPOBAHNE N30NALUKN NEPeS OTrPy3Kon nydlue nsderatb
N3MepeHns U3onaumm MeroMMeTpoM Ha obbekTe aKcnnyaTaunum.

Ecnn Bce Xe M3MepeHus u3onsaumm B CUNOBOW Lenn HemsbexHbl, TO HeobXOoAMMO UX BbINOMHATL B
COOTBETCTBMU CO CreAYOLMMN NHCTPYKLMAMU; MHaYe npeobpasoBaTenb MOXET ObiTb NOBPEXAEH.
[MpoBedeHne TecTa NO UCMbITAHUIO M3ONSAUUM TaKke MOXET NoBpeauTb MHBEPTOP NpU HenpaBUIbHOM
npoeefeHun. Ecnn HeobxoomMMo nNpoBefeHne TecTa MO UCMbITAaHUI0 U30MALUN MPOKOHCYNbTUPYNTECH C
npeactasutenem Fuji Electric.

(1) U3mepeHune conpoTUBNEHNUA U30NALUN B CUNTOBOM Lienun

1) Wcnonbsynte merommeTp 500 B 1 0653aTenbHO OTKIIOYMTE CUMOBOE NUTaHWE nepes N3MepeHneM.

2) Ecnu ecTb yTeuyka TECTOBOrO HanpsbkeHusl B Lenb YrNpaBreHWs Yyepes3 NpoBOAKY, OTKIOUYUTE BCE
NnpoBoAa OT Lenen ynpaeneHus.

3) TlogkntoymTe KnemMmbl CUNOBON Lenu B 0OLLYIO NIMHMIO Kak NokasaHo Ha Puc. 7.2.

4) W3mepeHune OOMKHO NPOU3BOANTLCA TOMBKO Mexay ObLLEen NMHMER CUMOBOM Lienu 1 3emren (ﬁ@).

5) TlpaBunbHbIM 3Ha4YEHNEM U3MepeHUs aBnseTca 3HadveHne 5 MOm 1 6onee (Mpu 3amepeHMn Ha OgHOM
uHBEpTOpE).

MNpeoBpa3zoBatens YacToTsl

L1/R L2/S L3/T DB P1 P(+) N(-) U Vv W RO TO R1T T1

O—O0—0©—0O—0O—CLC—CLC—0—0CO©—00©—0LO—~0©O©
oot eathdd

Obwasn nMHKA

&
MerommeTp
Puc. 7.2 lMoakntoveHrne cunoson Lenun nsi UsSMepeHnst ConpoTUBIEHNSA N30NALMN

(2) TecT M30nALMM LeNU ynpaBneHus

He npoBoauTe TecTbl Ha MCMbITaHWE U3ONALUM NN M3MEPEeHne MerommeTpoM. [ns uenen ynpasneHus

ncrnonb3ywTte nameputenu Ans 60nbwWnx CoNnpoTUBIEHNIA.

1) OTknoYMTe BCE BHELLHME Lieny OT KIEMM yrpaBreHus.

2) BbInonHUTE TECTMPOBaHWE MW3OMAUMM Mexady 3emned UM uensmu ynpaeneHusi. ConpoTuBrneHune
[OMXKHO BbITb He MeHee 1 Mowm.

(2) UcnbiTaHne M3onsaumm Bo BHELWHUX CUIMOBbIX Lensx U uensx ynpaBneHusa

OTkniounTe BCE MpOBOAA, MOAKIOYEHHbIE K MHBEPTOPY AN TOro, YTobbl TECTOBOE HamnpsikeHue He
npuKnageiBanock K UHBEPTOPY.
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7.6 OGpalieHus No U3[enuo U rapaHTUumn

7.6.1 Ecnu nmeeT MmecTo oGpalleHue

Mpu noBpexaeHun nny NoA03pPEHUN Ha NOBPEXAEHNE n3aenus, HapyleHn paboTsl unu npu obpalueHun
npepoctasbTe Bawemy npeactasutento Fuji Electric cnegytowyto nHopmavmio:

1) Twn nHueepTtopa (Cm. nasy 1, Pasgen 1.1.)

SER No. (cepuitHbin Homep) (Cm. Mnasy 1, Pasgen 1.1.)

DyHKUMOHanNbHbIE KOObl N UX 3HAYEHUS1, KOTopble ObINN n3ameHeHbl (Cm. Maey 3, Pasgen 3.4.3.)
Bepcua ROM (Cwm. nasy 3, Pasgen 3.4.6.)

OaTty nokynku

ObpalueHne (K nNpumepy, MeCcTo W CTeneHb MNOBpeXAeHus, BuA HapyleHus paboTel U apyrue
obcTosATENBCTRA).

01Tk WN
=== —

7.6.2 T[apaHTuA Ha usgenue

Onsa Bcex nokynarenen, npuobpeTtarowux npoaykuuio komnaHum Fuji Electric FA Components &
Systems:

Moxanyncra, Npu 3akase NpMMMUTE BO BHUMAHME CreAYOLLYK MHAOPMAaLNIO:

Mpy 3akase usgenus n getanemn, OTHOCALWMXCS K 9TUM U3genusam, noxanyicrta, yéeautecb, YTo ecnu
Kakue-To JeTanu crieumaribHO He YNoMsiHYTbl B MyHKTE crieumduKaumMn Ha u3genve Wiun B kartarore, To
OHM [OMKHbI ObITb BKMIOYEHbI B CieLUduKaLmio 3aKkasa OTAemNbHO.

Kpome aToro mnsgenus, cogepxalmecss B 3TUX OeTansix, MOryT MMETb OrpaHVWYeHHOe MCMosib3oBaHue,
nomeLleHbl B Apyroe Mecto UCMosb3oBaHWUsA U T.4. U MoryT TpebGoBaTb Nepuoandeckoro o6CnyKnuBaHus.
MoxanyincTa, yToYHUTe 3T 0OCOGEHHOCTM C BalUMM MOCTaBLUMKOM UMW HanpsiMyto C 3TON KOMMaHWeN.
Kpome TOro, mbl npocum gaxe nepen nNonydyeHMeM wusgenvst 6paTb BO BHMMaHWE HeoGXOAMMOCTb
BXOJHOIO KOHTPONs U 06CcnyXmBaHusa nsgenusi.

[1] BecnnaTHbI rapaHTUAHBIA NEPUOA U Auana3oH rapaHTUNHbIX 0693aTenbLCTB

(1) BecnnaTtHbIN rapaHTURHBIA Nepuoa
1) [apaHTWiAHbIA Nepuod cocTaensieT 1 rog ¢ AaTtbl MNOKYMNKM Unn 24 mecsua ¢ gatbl NPOM3BOACTBA,
YKa3aHHOM Ha LWMMbAUKE, B 3aBMCMMOCTM OT TOrO, KakoM U3 CPOKOB NCTEYET paHbLLE.
2) OgpHako, B cnydasix, Korga OKpyakwas cpefa, YCNoBUsi UCMONb30BaHMS, 4acTtoTa U Bpems
NCNONb30BaHMA BNUSKOT Ha CPOK CYXXObl N3aenus, aTOT Nepmos MOXET He BbINOMHATLCA.
3) Kpome 9aTOro rapaHTWiHbIA nepuos ANnd 3NeMEHTOB, BOCCTaHOBMEHHBLIX MOCe PEMOHTa,
cocTaBnsieT 6 MmecsiLeB nocne Aatbl BbINOSIHEHNSI PEMOHTA.

(2) Owanas3oH rapaHTUHbLIX 06a3aTeNLCTB

1) Ecnu cobbiTue, Bbi3BaBLUEE MOMOMKY, CIyYUNOCb B FrapaHTUMHBLIA Mepuofd, KOTOPbIA BXOAWUT B
nepuop otBeTcTtBeHHOoCTU Fuji Electric, To Fuji Electric nponsseget 6ecnnatHyto 3ameHy vnu
PEMOHT YacTen msgenusi, kKotopble ObiNM BbiBEAEHbI U3 CTPOA MO MecCTy, rae msgenve 6bino
nprobpeTteHo. OgHaKo B Criydasx ykasaHHbIX HUDKE YCIOBUS rapaHTUmM MOryT HEe UCMOMb30BaThCS.
HeucnpaBHOCTb Gbina Bbi3BaHa HEMOAXOASALLMMU YCIOBUSIMU OKpYXaloLlel cpefbl, YCNoBUSMU
MCNONb30BaHMA UMW UCNONb30BaHNS METOOO0B, KOTOPbIE HE OFOBOPEHbI B KaTanore, UHCTPYKUMK
no akcnnyataumu, cneundukauum nnu apyrmx JOKyMeHTax.
HeucnpaBHocTb Oblna Bbi3BaHa M3OENUSIMU, KOTOpble HE SBMSIOTCS  KYMMEHHbIMU UMK
NocTaBfieHHbIMU U3genuamu Fuji.
HewncnpaBHOCTb Obinia Bbl3BaHa M3genusiMn, KOTopble He siBnstoTca usgenusamu Fuji, Hanpumep
obopynosaHue nonb3oBaTens, nporpaMmmHoe obecneveHve u T.4.
Mpu ncnonb3oBaHWK NporpaMmMmpyemMbix usgenun Fuji HeucnpaBHOCTbL MOXeT ObiTb Bbl3BaHa
nporpaMMmoi, OTAMYHOW OT MpOorpaMmbl, MOCTaBfIEHHOW KOMMaHWenh wnu B pesynbTate
NCMNOnb30BaHUSA Takon NporpamMmmbl.
HewncnpaBHoCTb Obina Bbid3BaHa M3MEHEHMEM UM PEMOHTOM M3-3a AeTanen, OTnn4dHbIX oT Fuji
Electric.
HeucnpaBHocTb Oblna Bbi3BaHa  HEMpaBUIIbHbIM ~ OOCMNYXMBaHWEM UMW 3aMEHOW  C
UCMONMb30BaHWEM pAaCXOOHbIX MaTrepuanoB W T.4. NPeAyCMOTPEHHbIX B WHCTPYKUUM MO
aKcnnyaTaumm unu Kkartanore.
@ HeuncnpaBHocTb Gbina Bbi3BaHa M3-3a HAy4YHOW UK TeXHUYecKon npobnemebl, koTopas He Bbina

CNPOrHo3MpoBaHa K MOMEHTY, Koraa usgenve 6birno NpogaHo Unmu NocTaBreHo.
M3penue Obino Mcnonb3oBaHO HE MO CBOEMY HasHa4YEeHMHO.

S

® © ® © @
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© HewucnpasHocTb Gbina Bbl3BaHa MPUYKMHON, He BXOASILLEN B 30HY OTBETCTBEHHOCTM KOMMaHuu,
Hanpumep n3-3a MOSTHUM UK OpYroi katacTpodbl.

2) Kpome aTOro, rapaHtTus ykasaHHas 30eCb pacnpoCTpaHseTCs TOMNbKO Ha KynreHHoe unu
MOCTaBlEHHOE m3aernue.

3) BepxHui npegen gnanasoHa rapaHTUHbLIX 06A3aTenbCTB AOMKEH BbITh onpegeneH nyHkToM (1)
n nmobble Opyrue noBpexaeHus (noBpexaeHve obopyooBaHusi, noTepst Npubbinv u T.4.),
Bbl3BaHHble B pesynbTaTe HEeUCNPaBHOCTU KYMNMEHHOTO W3Aenus He BXOAAT B obnactb
rapaHTUHbIX 00s3aTeNbCTB Ha U3gernve.

(3) OuarHocTrka HencnpaBHoOCTEN
Kak npaBuno, nokynatenu TpebyloT BbINOMHEHUA NpPeaBapUTENIbHON AMArHOCTUKA HEWUCMPABHOCTMW.
OpaHako npw obpalleHnn knneHTa npeacraBuTenb cepBuca komnadum Fuji Electric MoxeT BbINONHATL
nnaTHy AMarHocTuky. B aTom cnydae knueHT GepeTt Ha cebs 3aTpaTbl B COOTBETCTBUMN C rpadduKoMm
onnartbl BpEMEHM CNeLnanncToB KOMNaHuu.

[2] UNckntoueHne oTBETCTBEHHOCTU 3a NOTEPIO BO3MOXHOCTEN U T.A.

HeBaxxHo, npousoLuna nu nonomMka A0 UK Nocrne UCTEYEHUs rapaHTMIHOro nepuoaa, koMnaHus Fuji He
JOIKHa OblTb OTBETCTBEHHA 3a Ntobble NOTEPU BO3MOXHOCTEN, NOoTepy NpUOLINen, 3a NOBPEXAeHUs 13-
3a 0cobblx OBGCTOATENLCTB, BTOPUYHbIE MOBPEXAEHWUS, KOMMEHCALMIO HECYaCTHOro cryyas Apyroi
KOMMaHUM WM MOBpEeXAeHUs Opyrvx usgenuvin. HesaBucMmo oT Toro Gbinv N NpedyCMOTPEHBI
KOMMaHWen 3TN NOCNeACTBUSA UK HET, OHA HE HECET OTBETCTBEHHOCTM 3a HUX.

[3] Mepunog peMoHTa nocre CHATUSA C NPOM3BOACTBA, NEPMOA NOALEPXKKN 3anacHbIX YacTen

[na mogenen, KoTopble CHAMaKTCA C NPOM3BOACTBA, koMnaHusa Fuji BbiNonHAET peMoHT B nepuof 7 net
nocrne CHATWS C NMPOU3BOACTBA, CYMTas C Mecsua M roga octaHoBa nNpou3BoacTBa. Kpome 3Toro Mbl
MOXeM NpOoAoIKaTh NoaaepKmMBaThb 3anacHble YacTu, TpebyemMble AN peMoHTa B nepuog 7 neT, cuutas
C MecAua U roga OCTaHOBKM npousBoAacTBa. OgHaKo Ans HEKOTOPbIX 3MEMEHTOB C OrpaHWdeHHbIM
CPOKOM Cny0bl Nogaepxka Unm NpoM3BOACTBO 3TUX 3anyacTert MOXeT ObiTb CONpPsiKeHa C TPYAHOCTAMMU,
N B 9TOM Criyyae Jaxe B npefenax 3Toro 7-neTtHero nepmopaa pemMoHT MMM NocTaBka 3anyacTten MoryT
ObITb 3aTPYAHEHBI.

[4] MpaBa npn nepegave

[ns cTaHgapTHbIX W3Oenuii, KOTOpble He MOCTaBMSATCA B cOCTaBe O0OOpyaoBaHWMS M He TpedyroT
YCTaAHOBKM UMW HACTPOMKW, 3TU M3Lenus AOSMKHbl ObiTb 4OCTaBNEHbI A0 NOTpedbuTensa u komnanus Fuiji
Electric He HeceT OTBETCTBEHHOCTM 3@ HAaCTPOWKY Ha MECTE UMK OMbITHYHO KCNIyaTauuio.

[5] Bugpbl obcnyxmeaHums

CTtoumocTb MNOKYNKN N OO0CTaBKKU M3genun He BKIKOYaeT CTOUMMOCTb NyCKO-Hanagkmn mnn TexHun4ecKkoro
O6CJ'Iy)KVIBaHVIF|. Mo 3anpocCy 3aka34yuka 3Tn ycnyru moryTt ObITb OroBopeHbl OTAENbHO.

[6] Mooxoasime obnactu obecnyxuBaHus

YKasblBaeMble BhilLe BUAbI OOCMYXMBaHUSE MOTYT ObITb NPOBEAEHbI MO OTAENBHOMY COrMNalleHUIo U B TOM
CTpaHe, B KOTOPOU NpuobpeTeHo nsgenve.

MpokoHCYyNbTUPYNTECH C MeCTHbIM npeacTtaButenem Fuji Electric ans nonyyenus 6onee noppo6Hon
MHdopMaLmn.
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Mnmasa 8 TEXHUYECKUE XAPAKTEPUCTUKU

8.1 CraHaapTHble mogenu 1 (OcHoBHOM TUN)

8.1.1 TpexdasHble mogenun MY knacca 400 B (HD u LD pexum)
MapameTp XapakTrepucTuku
Tun (FRN G1S-4E) 0.4 075 | 1.5 | 22 | 4.0 5.5 7.5 11 15 18,5 | 22 30 37 45 55 75
HomMuHanbHasi MOLHOCTb HD | 04 [ 075 [ 15 ] 22 | 4.0 55 7.5 11 15 18,5 | 22 30 37 45 55 75
nsuratens (kBT) *1 LD - - - - - 7.5 11 15 18,5 22 30 37 45 55 75 90
HomuHanbHas HD 1.1 1.9 28 [ 41 ]| 6.8 10 14 18 24 29 34 45 57 69 85 114
MoLiHocTs (KBA) w| - | - | - |- |- |12 |17 | 22|28 |3 |45]|57 69|85 |114] 134
g ?B%MMHaanoe Hanpﬂg(eHme TpexdasHoe 380 — 480 B (c pyHkumeir AVR —aBTOMaTUYeCKOE NoaepxaHne HanpspkeHust)
@ HoMUHaNbHBI Tok (A) HD 1.5 2.5 40 [ 55 | 9.0 | 135 [ 185 | 245 32 39 45 60 75 91 112 | 150
LD - - - - - 16.5 23 30.5 37 45 60 75 91 112 | 150 | 176
MeperpysoyHas HD | 150% - 1 muH, 200% - 3 cek
CnocoGHOCTb LD — | 120% - 1 MUH
HanpsixeHune, yactota 380 — 480 B, 50/60 'y | *4
g HonycTumble OTKnOHeHs Hanpspkenue: ot +10 go -15% (OucbanaHc das: He 6onee 2%) *5, YactoTta oT +5 g0 -5%
£ | HanpspkeHus/yacToTbl
@ Tpebyemas mowHocTs | HD 0.6 1.2 2.1 3.2 | 5.2 7.4 10 15 20 25 30 40 48 58 71 96
(c DCR) (kBA) 6 | LD - - - - - 10 15 20 25 30 | 40 [ 48 [ 58 [ 71 [ 96 [ 114
o . HD 150% 100% 20% o1 10 8o 15%
o | Movent (%) " b - [__70% 15% o7 7 10 12%
3 | TopmosHoit TpaHancTop BCTpoeHHbI -
% BcTpoeHHbI HD 5c¢ —
= | pesuctop
g Bpems TopMOXxKeHust LD B 37c | 34c B
F Pabowiiumkn | HD [ 5 [ 3 [ 5 ] 3 [ 2 3 2 —
(%) | LD - 22 | 14 -
Opoccenb 3MT (DCR) Onuus *8
Qp"'“"e“"‘“b'e CTaHAapTL! UL508C, C22.2No.14, EN50178:1997
€30MacHOCTH
VcnonHenwne (IEC60529) 1P20, UL OTKpbITbIA TVN | 1P00, UL oTKpbITBIN TWN
EcTectBeHHoe
Cnocob oxnaxaeHns OXIENACHAE OxnaxpaeHvie npu NoOMoLLM BEHTUNATOpa
Macca (kr) 17 | 20 | 26 |27 [ 30| 65 | 65 | 58 | 95 | 95 | 10 [ 25 | 26 | 31 | 33 | 42
*1 CTaHaapTHbI 4-X NOMNtoCHbIN aBuratens Fuji.
*2 HomuHanbHasg MOLWHOCTL paccumMTaHa ansg HoMUHanbHoro HanpsxeHunsa 440 B.
*3 BbIXOﬂ,Hoe HanpsaXXeHne He MOXET NpeBbIllaTb HanpsXXeHne nNnuTaHnA.
*4 380 -440B, 50 I'y; 380 - 480 B, 60 Iy,
*5 [OucbanaHc a3 no IEC61800-3

IOucbanaHc(%) =

Makc. HanpsikeHne - MuH. HanpsikeHne

x 67

CpegHee HanpshkeHne 3-x a3
Ecnu aT0 3HauYeHue HaxoauTca mexay 2 n 3 %, ucnonb3ynte BxoaHow apoccens (ACR).

*6
*7

XapaKTepUucTunk ﬂ,BVIFaTeJ'IFl)

*8

Mpn ncnonb3oBaHUM apoccens 3BeHa NocTosiHHoro Toka (DCR).
CpedHUn MOMEHT TOPMOXEHUSI Anst ogHoro AsuraTens. (3HayeHus OTNMYalTCsl B 3aBUCUMOCTU OT

Ipoccenb 3BeHa noctosiHHoro Toka (DCR)— onuusa. OgHako MY mowHocTbio 55 kBT B LD-pexume, a

Takke MoLllHoCTelo 75 kBT u Bbiwe TpebyoT obasaTenbHoro nogknodeHus apoccens DCR.
Y6eguTech, 4TO Apoccerib NOAKIHOYEH K aTum MY,
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8.2 CtaHaapTHble moaenu 2 (C BcTpoeHHbIM chunbTpom IMC)

8.2.1 TpexdasHbie mogenu N4 knacca 400 B (HD u LD pexum)
MapameTp XapakTepucTukm
Tun (FRN G1E-4E) 04 [075 [ 15[ 2237 [ 55 [ 75 | 11 15 [ 185 [ 22 [ 30 [ 37 [ 45 [ 55 | 75
HomuHanbHasi MOLLHOCTb HD 0.4 075 | 15| 22 | 3.7 55 7.5 11 15 185 | 22 30 37 45 55 75
nsuratens (kBT) *1 | LD - - - - - 7.5 11 15 18,5 | 22 30 | 37 | 45 | 55 75 90
HoMuHanbHas HD | 11 [ 19 [ 284168 [ 10 14 18 | 24 | 29 [ 34 [ 45 | 57 [ 69 [ 85 [ 114
MoLHocTs (KBA) | - - Sl - - 2| 17| 2| 28| 33 | 45| 57| 60| 85 | 114 | 134
>:°<[ ::;;MMHaanoe Hanpg*»s(eume TpexdasHoe 380 — 480 B (c dyHkumen AVR —aBTOMaTMYecKoe perynupoBaHne HanpsbkeHns)
a Hommansmuii Tk (o) A2 | 1.5 125 [40 [55]o00]135[185]245] 32 | 30 [45]60 ] 75 [ o1 [112 [ 150
D [ - - - - - [ 165 ] 23 [305] 37 [ 45 | 60 [ 75 | 91 [ 112 [ 150 [ 176
Meperpy3oyHas HD | 150% - 1 muH, 200% - 3 cek
CNOCOGHOCTb LD B [ 120% - 1 mun
HanpsbkeHve, yactoTa 380 — 480 B, 50/60 'y | *4
g HonycTuMble OTKNOHEH!S Hanpsbkenwe: ot +10 go -15% (Oucbanaxc das: He 6onee 2%) *5, YactoTa ot +5 00 -5%
I3 Har‘lpﬂ)KeHl/Iﬂ/“laCTOTbl
@ | Tpebyemas mowHocts | HD | 06 | 12 [ 21 [ 32 [ 5652 [ 74 | 10 15 | 20 | 25 [ 30 [ 40 ] 48 | 58 [ 71 [ 96
(c DCR) (kBA) *6 | LD - - - - - 10 15 20 25 30 | 40 | 48 | 58 [ 71 [ 96 | 114
HD 150% 100% 20% ot 10 10 15%
M 0 7
o | MomenT (%) D - [ 70% 15% o7 10 12%
Z | TopMo3Hoit TpaHancTop BCTpoeHHbI -
% BcTpoeHHbIn HD 5¢c -
s | pesuctop
g Bpems TopMOXKeHust LD - 37¢ | 34c -
= Paboumiuwkn | HD | 5 | 3 | 5 | 3 | 2 3 2 -
(%) | LD 22 [ 14 -
CoBmecTumocTb ¢ AMC-anpekTMBaMu, U3Ny4eHnsam 1 salmieHHocTy: Kateropmsa C3 (2-11 Tvn okpyxeHus)
SMC punTp (EN61800-3:2004)
[poccens 3MT (DCR) Onuws *8
Qp“”'e“”""b'e crannapTe! UL508C, C22.2No.14, EN50178:1997
€30MacHOCTN
McnonHenne (IEC60529) 1P20, UL OTKpbITbIN TVN | 1P00, UL oTKpbITbIV TVIA
EctecTBeHHOe
Cnoco6 oxnaxpgeHusa OXNaKaeHe Oxna)i(,u.eHme npu NnOMOLLKM BEHTUNATOpa
Macca (kr) 1.8 [ 21 [ 27 | 29[ 32 ] 68 [ 69 | 6.2 [ 105 [ 105 [ M2 [ 26 [ 27 | 32 | 33 [ 42
*1 CraHgapTHbIN 4-X NOMOCHBIN ABuratens Fuiji.
*2 HomuHanbHas MOLLHOCTb paccyMTaHa Ans HoMUHanbHOro HanpsbkeHusa 440 B.
*3 BbIxoQHOE HamnpsiKeHNe He MOXeT NpeBblaTh HaNpPsKeHNe NUTaHUS.
*4 o1 380 go 440 B, 50 I'y; ot 380 no 480 B, 60 L.
*5 [OucbanaHc a3 no IEC61800-3
Makc. HanpsikeHne - MyH. HanpsikeHne
OuncbanaHc(%) = P P x67
CpegHeeHanpsbkeHne 3-x ¢as
Ecnu ato 3HauyeHue Haxogutcs mexay 2 u 3 %, ncnonb3yinTte BxogHoun gpoccene (ACR).
*6 [Mpu ncnonbsoBaHny gpoccens 3BeHa noctosiHHoro Toka (DCR).
*7 CpefOHuii MOMEHT TOPMOXEHUS Ansi ofHOro Apuratens. (3HayeHus OoTnMYalTCcs B 3aBUCUMOCTM OT
XapakTepUCTUK ABUraTENs)
*8 [poccenb 3BeHa noctosiHHOro Toka (DCR)- onuma. OgHako MY MowHocTelo 55 kBT B LD-pexume, a

TaKkKe MOLIHOCTBIO 75 KBT M Bbiwe TpebyoT obasatensHoro nogknoveHusa gpoccens DCR.
YbeauTech, YTO Apoccerib NOAKMoYEH K aTum MY,
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8.3 O6Lwume xapaKTepucTUKu

BenvuvHa

Onucaxue

MakcmumanbHas YactoTta

25-500 Ny (120 'y ans MY B LD-pexwvme)
(120 Ny npy BekTOpHOM ynpasneHun 6e3 aatymka ckopoctu, 200 My Npy BEKTOPHOM
ynpaBneHnn ¢ AaT4UKOM CKOPOCTK)

basoBag yactoTa

25— 500 I'y (B COOTBETCTBUN C MaKCHMarbHOW YaCcTOTON)

Cra pToBad YacTtoTa

0.1 -60.0 'y (0.0 'y Npu BEKTOPHOM ynpaBneHun c/6es gaTynka CKOpoCTH)

[OunanasoH YCTaHOBKU

Hecyuwas vactota LUAM

e 0.75-16 kl'y (HD-pexwum: 0.4 — 55 kBT, LD-pexum: 5.5 — 18.5 kBT)

e 0.75-10 kl'y (HD-pexwum: 75 kBT, LD-pexum: 22 — 55 kBT)

e 0.75- 6 kl'y (HD-pexum:--, LD-pexwum: 75 kBT)
anIM.Z Hecymaﬂ yacTtoTa MOXET OblTb aBTOMaTUYECKM CHUKEHA npuv noBblLLEHNN
OKpYXXatLen TemnepaTypbl UM BbIXOOQHOTO Toka ANns 3awmtbl M4, (ABToMaTnyeckoe
CHUKEHNE MOXET OblTb OTKITHOHYEHO).

TouyHocTb (CTabunbHOCTb)

o AHarnorosas yctaHoBka: £0.2% OT MakcuMarnbHOM YacToThl (Npu 25110°C)
e _YcraHoBKa ¢ nynbTa: +0.01% oT MakcuMarnbHol YacToThl (npyn -10 ..+50°C)

© o Ananorosas yctaHoBka: 1/3000 ot makcumanbHou YacTtoTbl (1/1500 ansa Bxoaa V2)
g e YcrtaHoBka ¢ naHenu: 0.01 'y (99.99 'y 1 menee), 0.1 My (ot 100.0 go 500.0 u)
S | Paspewatowjasi cnocoGHoCTL e YcraHoBKa no ceTu: BolibupaeTtcs u3 gByx TMnos
= - 1/20000 oT MakcuMarnbHOW 4acToThbl
S - 0.01 'y (dumkcupoBaHHas)
2 | OvanasoH perynuposaHus
g CKOPOCTH (NpY BEKTOPHOM e 1:200 (MuHumanbHas ckopocTb : baszoBasi ckopocTb, 4 nontoca, 7.5 — 1500 06/MuH)
ynpasneHun 6e3 fgatyvka e 1:2 (AnanasoH NOCTOSAHHOro MOMeHTa : [lnanasoH NOCTOSHHOW MOLLIHOCTM)
CKOpOCTH)
TOYHOCTb perynmpoBaHus
CKOPOCTH (NpW BEKTOPHOM o AHarnoroBas yctaHoBka: +0.5% oT 6a30BoW ckopocTu (npu 2511000)
ynpasneHun 6e3 gatyvka e LindbpoBas yctaHoBka: +0.5% oT 6a30Boii ckopocTu (mpu -10 ..+50°C)
CKOpPOCTW)
Ananason perynuposaris e 1:1500 (MnHumanbHas ckopocTb : basoBast ckopocTb, 4 nontoca, 1 — 1500 06/MuH,
CKOPOCTY (NpY BEKTOPHOM 1024 uMn/oB)
ynpaBneHun ¢ AaT4nkom ] . o
e 1:4 (Onana3oH NOCTOSHHOrO MOMeHTa : [lnanasoH NOCTOSIHHOW MOLLHOCTM)
CKOpOCTH)
To4YHOCTb perynmpoBaHus
CKOpPOCTH (NpY BEKTOPHOM e AHaroroeas ycTaHoBka: £0.2% OT MakcMarnbHol YyacToTsl (npu 25+10°C)
ynpaBneHun ¢ AaT4nkom * Llndposas yctaHoska: £0.01% OT MakcumarbHoii YactoTel (npu -10 ..+50°C)
CKOpPOCTW)
o U/f ynpaBnenue
e BekTOpHOE ynpaBneHvne AMHaMU4eckum MOMEHTOM
Cnocob ynpasnexus o BekTopHOe ynpaBsneHue 6e3 gat4ymka cKkopoctu
o BekTOpHOE ynpaBneHue ¢ 4aTYMKOM CKOPOCTU (C yCTaHOBIEHHOW NnaToin obpaTHom
CBS3N)
o Bo3MOXHa yCcTaHOBKa BbIXOAHOIO HanpsbkeHusi Anst 6a3oBow 4acToThl U Ans
MaKkCcUMasbHOWM 4acToThbl
U/f xapakTepucTukm o AVR KOHTpPOJSb (QBTOMaTU4ECKOE PEryNMpoBaHnE HanpsKeHUst) MOXET ObITb BKITHOYEH
2 UINN OTKITIOYEH.
I o HenuHenHas U/f xapaktepuctvka no 3-mM Npon3BosibHbIM TOYKaM.
5 o ABTOhOpPCMPOBaHME MOMEHTA (4118 HAarpy3KkM C NOCTOSIHHBIM MOMEHTOM)
g e PyuHoi nogbem MmomeHTa: Nogbem MOMeHTa ycTaHaBnuasaeTcs B AnanasoHe 0.0 —
£ | PopcupoaHue momerTa 20.0 %.

o Bbibop xapakrepuctukm Harpy3sku B pyHkummn F37. (MepemeHHas nnm noctosiHHas
XapaKTepucTka MOMEHTa Harpyskw).

MyckoBoOn MOMEHT

22 kBT nnu Hmxe: 200% u Bbiwe, 30 kBT 1 Bbiwe: 180% u Bbille
[Onsa 3apgaHHon yacToTbl 0.3 'l ¢ aKTMBMPOBAHHOM KOMNEHCaLUMEN CKOMNBXEHUSA 1
aBTohopcrpoBaHNEM MOMEHTA.

Ynpaenenue Myck/Cton

o
o Knasuwamu @ " 6"5, BHELLUHWMM cUrHanamm (komaHgamu Bnepea/Hasag u.T.4.), no
ceTn (RS-485/fieldbus (onuus)).
o MecTHoe/OuCTaHUMOHHOE ynpaBneHue
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BenuuvHa

OnucaHue

YnpaeneHune

Bxoga paspeluenus (PyHkums
6e30nacHoro ocTaHoBa)

PasmbikaHve uenu mexay knemmamu [EN] u [PLC] cHumaeT HanpsikeHne Ha Bbixoge MY
(ocTaHoB Ha Bbibere). (CooTBeTcTBME EN95S4-1 Kar.3)

Cnocobbl 3agaHns YacToTbl

¢ [ynbT oneparop: knaBuLaMun ‘i’}) " @

e AHnanorosbii Bxod (MoxeT 6biTb BbIBpaH BXo4 MO HAaNPSXKEHWUIO UK MO TOKY)

0 no +10 B DC/ 0 pno +100% (knemmsbi [12], [V2])

+4 no +20 mA DC/ 0 go 100% (knemma [C1])

Komanpamu BBEPX/BHN3 (UP/DOWN),

MHorockopocTHol pexum (16 waros),

16 6uTHOE NapannensHoe 3agaHue (onuus),

MMNynbCHBI BbIXOA, (CTaHAapPTHbIN): MNynbCHbIN BXoA = knemma [X7]
Hanpasnerue BpaweHus = Jlioboi 13 undpoBbix
BXOA0B Kpome [X7]

e Pabota no cetu: PasanuyHble WnHbI (onuums)

¢ [lepeknioyeHne 3agaHns YacToThl, NepekntodeHne MecTtHoe/lucTaHUMOHHOE,

CyMMUpYIOLLiee 3aaHne YacToThbl, MHOXMTENb 3aaHusi, UHBEpCHoe 3ajaHue.

Bpems yckopeHusi/3amennenms

0.00 - 6000 cek
JInHelHan/S-o6pa3Hasa/KpMBONMHENHAA XapakTepUCTHKa, 4 NepeknioyaeMble HaCTPOKK
BpPEMEHU YCKOpeHUs/3aMeaneHus

YnpaBneHne oCTaHOBOM

¢ [IpogomkeHne paboTbl Ha YacTOTe OCTaHOBa, OCTAHOB Ha Bblbere nnu
NPUHYAUTENbHBIA OCTaHOB.

e TopMoXeHVe NoCTOsIHHBIM TOKOM: YacToTa Ha4yana TopmoxeHus (o 60 My), Bpemsi
(8o 30.0 cek) 1 ypoeHb TopMmoxxeHus (8o 100%).

e PaboTta Ha HyneBoW CKOPOCTM (MPW BEKTOPHOM yNpaBfieHUn C 4aT4MKOM CKOpOCTH)

ABTO-nepesanyck nocne
nposana nuTaHus

¢ HemeaneHHasi owmbka, owmbka nocrne BOCCTAHOBMNEHUS NMTaHUs, ownbka nocne
KOHTpOnnpyemoro 3sameaneHnsa 4o OCTaHOBKU.

o [lpogomkeHne pa60TbI, nepesanyck ¢ 4acTtoTbl Npu KOTOPOW nponano nuTaHue,
nepesanyck co CTapTOBOM YacTOThI, nepesanyck ¢ NOUCKOM CKOPOCTU ABuUratens.

AnnapaTtHoe orpaHu4eHue Toka

e YpoBeHb orpaHnyeHuns Toka (20 — 200%)
e AnnapaTHoe orpaHu4eHue Toka Neperpy3ku (MoXeT GbiTb OTKIOYEHO)

OrpaHuyeHne MOMeHTa

e YpoBeHb orpaHnyeHus momeHTa (+300%)
e OrpaHuunTeny MomeHTa 1 1 2, BKMHOYEHUE/OTKITIOYEHNE OrpaHUYEHNS MOMEHTA,
aHarnoroBoe 3agaHve orpaHUyYeHs MOMEHTA.

®yHKUMKM ynpaBneHns

e HacTtpoiika aHanoroBbIx BXo4o0B (ycuneHue/cMmeLleHne/noctosHHas punsTtpa),
OrpaHNYUTENM YacTOThl (BEPXHUIA N HUXKHWI), CMELLEHME YacTOoTbl, NPOMYCK
PE30HAHCHBIX YacCTOT, TOMYKOBBIV PEXUM, HAMarHMYMBaHue, nNepeknioyeHe
OBuraTtensi Ha ceTb, ynpaBreHne BKMIOYEHNEM/BbIKIMIOYEHNEM OXMaXaatoLLnmx
BEHTUNATOPOB, BbIOOp ABuratenen 2, 3 n 4, 3awmTa ABuraTens OT KOHAeHcaTa,
yHuBepcarnbHble Lumgposble Bxoabl DI, yHuBepcanbHble LmgpoBblie Boixodsl DO,
yHUBepcarbHble aHanorosble Bbixoabl AO, 3anpeT obpaTHOro BpaLLeHust.

e KoHTponb npeaynpexaeHns neperpysku, aBTonoaxeat ABuUraternsi, KoMneHcaums
CKOSMbXEHUs, aBTOMaTUYeCKOE 3aMeaneHne (aHTU-peKkynepaTnBHoe ynpasneHve),
BblpaBHMBaHWe Harpysku, NUA-perynartop, MAO-perynatop HaTsHXeHus,
XapaKTepUCTUKN 3amMeasnieHns (yBenmyeHue criocobHOCT TOPMOXKEHNS),
aBToO3HeprocbepexeHue

e ABTOHaACTpOWka NapaMeTpoB ABWUrarTens

o [lpenynpexaeHue 06 okoH4YaHUM cpoka cnyx6bl, BpeMsi HapaboTku MY, Bpems
HapaboTku aBuratens

o Jlerkasi aBapusi, nepesanyck, O6HapyxeH1ue NnoTepyn aHaroroBoro 3agaHnsi CKopocTtu

Lincbposon Bxoa

KomaHga BpaleHuss Brieped, KOMaHaa BpalleHus Hasad, BblbOp MHOrOCKOPOCTHOTO
pexuma (c 0 go 15 ckopocTu), BbIGOpP BpeMeHu yckopeHus/3amennenus (4 sapuaHTa),
komaHga “Cton” npu 3-XnNpoBOOHOM ynpaBreHuu, ocTaHoB Ha Bblbere, cOpoc aBapuw,
BHELHSAA oWwmnbKa, rOTOBHOCTb K TOSIYKOBOMY peXuMmy, BblOOp 3agaHust vacTtotbl 2/1,
Bbl6op ABuratens c 1 no 4, BKMoYeHWe TOPMOXEHUS MOCTOSAHHBIM TOKOM, BbIGOP YPOBHSI
orpaHuM4eHnss MOMeHTa, nepekrnodeHne Ha ceTb (50 '), nepekntoyveHne Ha ceTb (60 IMy),
komanga BBEPX (yBenuyeHuwe 4actoTbl), komaHga BHW3 (ymeHblueHue 4acToThl),
pa3brniokMpoBka  KraBmaTypel, oTMeHa MWA-perynuposaHus, nepeksoYveHne
HOPMarnbHOro/MHBEPCHOTO pexuma, curHan GrnokupoBku, ynpaeneHne no cetn (RS485
unu fieldbus), yHuBepcanbHbii Bxog DI, aBTOnogxsaT npu nycke, NPUHYAUTENbHbIN
OCTaHOB, npeasaputenbHoe HamarHm4mnBaHue, C6pOC I/IHTeraJ'IbHOI7I n
anddepeHumansHon coctasnsiowen MU, yoepxaHue WHTErpanbHOW COCTaBmnstoLwen
MO, nepekntoyeHne Ha MECTHOe ynpaefieHue (knaBuaTtypa), 3awuTa Asuratens ot
KOHAeHcaTa, BKIOYUTb NocrefoBaTenbHOCTb NepeknoveHns Ha ceTb (50 u), BKNoYNTb
nocnefoBaTenbHOCTb NepeknioyeHns Ha ceTb (60 'u), UMNYNbCHLIN BXOA, HanpasneHne
BpaLLeHua AN UMNynbCHOro BxoAa, NoacyeT HapaboTku npu paboTte oT ceTu (aBuratenu
1 — 4 ), BKMOYEHME BbIPAaBHMBAHWUSA Harpysku, komaHga cepBo-6rnokupoBka (nNpu
BEKTOPHOM yMNpaBfeHuM C [JaTYMkoM CKOpOCTW), OTMeHa owubkn 3aHkodepa (mpwm
BEKTOPHOM YMNpaBneHnm ¢ AaTYMKOM CKOPOCTM)
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BenuuuHa

OnucaHune

YnpaBneHue

TpaH3nCTopHble 1 peneliHble
BbIXOAbI

Pa6oTa M4, paboTa Ha 3agaHHoi YacTtoTe 1/3, NnpeBbileHne YacToThl (3 TOUKK), HU3KOE
HanpsbkeHue (MY ocTaHoBNEH), NONSIPHOCTL MOMEHTA, OrpaHnyYeHne molHocTu MY, aBTo-
nepesanyck nocne nponagaHus NUTaHus, paHHee nNpeaynpexaeHne o neperpyske,
yrnpaBneHue ¢ NynbTa, curHan rotoBHocTu MY, nepekntioyeHve asuraTens Mexay ceTbio 1
BbixogoMm MY (Bxog MY, Bbixog MY, ceTb), BcnomoratensHas knemma AX (BXogHowM
KOHTaKTOp), orpaHu4eHne moluHoctu MY ¢ 3agepxkon, paboTa BEHTUNATOPA, aBTo-
nepesanyck, yHnsepcanbHbii Bbixod DO, npeaynpexaeHve o neperpese paguaropa,
aBapUIHbIN CUrHam cpoka cnyx6bl, NOTepst aHanoroBoro 3agaHus, Bbixo MY BkroveH,
KOHTPOnb NpeaynpexaeHusi neperpysku, NpeBbilleHne Toka (3 ToUkK), AOCTUKEHNE
HW3KOro Toka, aBapuiHbIn curHan MWA, pabota M, nepexoa B CNAWMIA pexum,
0oBHapyXeHne HU3KOro MOMEHTA, NPEBbILLEHNE MOMEHTA (2 TOYKK), NepektoyeHne
asuratenen 1 — 4, curHan paboTel Bnepeg, curHan pabotel Ha3ag, MY B guctaHUMOHHOM
pexwume, obHapyxeH neperpes asuratens (PTC), curHan ynpaBneHusi TopMo30oM, 06pbiB
curHana 4-20 mA [C1], nerkas aBapusi, BbIxof aBapuu (Ans nobon aBapun), curHan
Hanuyns CKOpOCTW, CUrHanN CornacoBaHUsi CKOPOCTK, OLLINOKa dHKOAEepa, HeUCNPaBHOCTb
TOPMO3HOrO TPaH3UCTOpa, CUrHanM BbIMOMHEHWS MO3ULIMOHNPOBAHNS, HEUCNPABHOCTb
BxoAa paspelueHus [EN].

AHanorosbI BbiXo[,
VMMYNbCHBIV BbIXOS

Knemmbl [FM1] u [FM2]:

BbixogHou curHan Bbibupaetcsa mexay HanpsikeHnem (0 ..+10B) unu Tokom (4-20 mA).
BbiGrpaemble BbIXOAHbIE CUTHAnbI:

BbixofHas YacToTa (40 KOMNEeHcaLun CKOMNbXEHWS!, MOCe KOMMEHCALIMN CKOMbXEHNST),
BbIXOAHOW TOK, BbIXOAHOE HanpsiXKeHne, BbIXOAHON MOMEHT, KO3 MULIMEHT Harpy3ku,
BXOZHasi MOLLHOCTb, 06paTHas ceasb ML (PV), ckopocTb (3Ha4eHne obpaTHON CBA3M C
3HKOAepa), HanpshkeHne 3BeHa NOCTOSIHHOIO ToKa, YHMBEpCasbHbI aHANOroBbIN BbIXOA,
AO, BbIxoAHasi MOLLHOCTb ABUraTens, kanMbpoBOYHbIA CUrHar, komaHga 3aganus N
(SV), Bbixog MU (MV)

NHankaumus

B paboyem pexume

WHpukaTop ckopocTu (3agaHHas yactoTa (), BbIxogHas YacToTa, CKOpPOCTb ABUraTens,
CKOPOCTb NPUBOAA, NIMHEHasi CKOPOCTb, CKOPOCTb B %)

BbixogHOM TOK, BbIXOAHOE HanpshkeHue, pacyeTHbIi MOMEHT, BXOAHasi MOLLHOCTb,
komaHaa 3aganus MU, obpatHas cesasb MMM, Bbixoa MWL, koabUUMEHT Harpysku,
BbIXOAHas MOLUHOCTb ABuraTens, MOMEHToobOpasylowmin TOK, 3aJaHWe MarHUTHOro
NOTOKA, MOHUTOP aHAsIoroBOro BXoAa, NoTpebneHHas anekTpoaHeprus (B8 KBT*y).

B meHio MOHUTOPUHra

MpenynpexaeHne 06 OKOHYaHUM Cpoka CNyxObl KOHAEHCATOPOB 3BEHA MOCTOSIHHOMO TOKA,
KOHOEHCATOPOB MeyYaTHbIX MnaT M BEHTUNSATOpOB, obwee Bpemsi pabotbl MY, obwee
Bpemsi paboTbl ABUraTensi, KONMUYECTBO 3arnycKoOB, NMPOBepKa BXOAOB/BLIXOAOB, MOHUTOP
aHeprocbepexxeHusi (noTpebrieHne aneKTpoaHepruu, noTpebneHve 3nNekTPOIHeprun x
KO3 PULIMEHT (CTOMMOCTb INEKTPOIHEPTUN)) U AP.

Pexum owmnbkm

)KypHan OLMBOK: CoxpaHeHMe N UHOWKAUUSA NPUYMH 4-X NOCNeaHNX OLUMBOK U KX
AeTtarnbHoe onncaHue.

fpyrve
0CoBEeHHOCTHN

CBsA3sb

RS-485 COM nopT 1 (ans nogkntoyeHus nyneta), RS-485 COM nopt 2 (knemmel), n USB
nopT (Ha NUUEBON NaHenu nynbTa)

3awmTa oT KpaTKkoBpeMEeHHOro
nponagaHna nuTaHua

Mpun o6HapyxeHnn nponaaaHust nutaHusa 6onee 15 mc, ata dyHKUMst ocTaHaBnmeaeT M4Y.
Ecnu BbIBpaH nepesanyck nocne nponagaHusi nuTaHus, aTa yHKUMa ocyllecTenseT
nepesanyck, eCrn HanpskeHne BOCCTaHaBNMBAETCS B YCTAHOBIEHHbIN Nepnoa BpEMEHN
(monycTmoe Bpemsi NponagaHus NUTaHus).
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8.4 BHeluHuMe pa3mepbl

8.41 CTaHpapTHble Mogenu
Tun N4 Pa3mepbl (Mm)
FRN __  G1m-20/40
200 B 400 B W W1 W2 H H1 H2 D D1 D2 D3 DA
0.4 0.4 132 19
0.75 0.75 110 96
1.5 1.5 6 246 7 113 3 6
2.2 2.2 150 | 136 260 145 32
3.7 4.0
5.5 5.5
7.5 7.5 220 196 238
11 11
15 15 10 11 195 105 90 10 10
18.5 18.5 250 226 400 378
22 22
30 gg 320 240 550 530 255 140
37 gg 10 g;g ggg 12 115 4 10
4'5 355 275 270 155
55 75 740 720
Mpum.: Cumson (m) 3ameHsieTcd Ha S nunu E B COOTBETCTBUM C TUMOM UCMONHEHUS.
CwumBon (o)3ameHsieTca Ha A unu E B cOOTBETCTBUM C MECTOM Ha3HaYEeHUS.
8.4.2 [poccenb 3BeHa NOCTOAHHOIO TOKa
Pasmepbl (Mm)
Hanps- Tun MY MoHT. |OTBepc-|Macca
XeHne FRN__ G1m-20/40 Apoccen W [(W1| D | D1|D2| D3 | H |oTtBepc-| Tue (kr)
TMe | Knemm
200 B 55 LD DCR2-75C|255+10|225(106+2| 86 |145|53+1 145 M6 M12 11.4
400 B 55 hg DCR4-75C| 255410 |225 [106+2| 86 |125|53+1(145| M6 | M10 | 12.4
75 LD DCR4-90C|255+10|225(116+2| 96 | 140|581 |145] M6 M12 14.7

Mpum.1: CumBon (m) 3ameHsieTcs Ha S unu E B COOTBETCTBUM C TUMOM UCTIOSTHEHWS.
CwumBon (o)3ameHsieTca Ha A unu E B cOOTBETCTBUM C MECTOM Ha3HaYeHUS.
Mpwum.2: Insa npeobpasoBaTtenen MoLHOCTbO OT 55 kBT B LD pexuvme n ot 75 kBT TpebytoTca nogknoveHme

Apoccena 3BeHa NOCTOAHHOrO ToKa.

D1

il

oo 11 kBr.

1]

Mpeobpasoeartens 4acToTbl

* Knemma 3azemnenva (27.8 x 16 mm)
ONA BXOAHOW NWHWKW, NPeaycMoTpeHa
TOMNLKO ANA Mofenei co BCTPOEHHbIM
SMC-huneTpoM MOLWHOCTEIO 0T 5.5

4%
MowT.

OTBEpPCTHE

2%

(=]
—— | OTeepcrue
Knemm
L=)

MAX. H

Hpoccent aseHa noctoaxHoro Toka (DCR)
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Mmasa 9 COOTBETCTBUE CTAHOAPTAM

9.1 CootBeTcTBUE cTaHaapTam UL (CLUA) n kaHaackum cUL (KaHapa)

9.1.1 OO6LuMe nonoxeHus

N3HavanbHO ctaHgapTel UL 6binu yupexaeHbl nabopatopuent no texHuke 6esonacHoctu (Underwriters
LaboratoriesL Inc.) kak YacTHble KpUTEPUU NPOBEPKU U paccrefoBaHWUi CTPaxoBbIX CIy4aeB Npu noxape
N HecyacTHbIx crnydaax B CLUA. Mo3xe atn ctaHaapTbl Obiny y3akoHeHbl Kak oduumanbHble CTaHaapTbl
ONS 3alMTbl onepaTopoB, OOCNY>XUBAKLLEro MepcoHarn U OCHOBHOIO HaceneHusl OT noxapa v Opyrux
Hec4acTHbIx crnydaes B CLUA.

cUL cepTtudmkaumsa osHavaet, 4to UL cepTudpmkaumns 6oina nposeaeHa ansa usgenuin, COoTBETCTBYIOLLNX
cTaHfapTam KaHagckon accoumauumn no ctaHgaptusauumm (CSA Standards). U3pgenusa ¢ cepTudmkaumnen
cUL akBMBaneHTHbl n3genusam, yaosneTsopsaowmm ctaHgapTam accoumnaumm CSA Standards.

9.1.2 Mpun ncnonssoeaHum FRENIC-MEGA B o60opyaoBaHuu, ceptucpmumpoBaHHom UL n cUL

Ecnu Bbl xoTuTe ucnons3oBatb npeobpasosatenu yactoTel FRENIC-MEGA kak anemeHT o6opyaoBaHus,
ceptudmumpoBaHHoro no craHgaptam UL m CSA (cUL), To cmoTpuTe noapobHee pekomMeHgauuu,
npuBeAeHHbIe Ha CTpaHuLUax ¢ Vi no Xiii.

9.2 CooTBeTCTBME EBPONENCKUM CTaHOapTam

Mapknpoeka CE Ha wsgenusax Fuji coobwaeT o TOM, 4YTO OHM COOTBETCTBYHOT HeobXoauMbIM
TpeboBaHMaAM anekTpoMarHuTHon coemectumocTtn (EMC) ampektneam 2004/108/EC 1 HM3KOBOSBbTHBLIM
oupektueam 73/23/EEC, koTopble BbINYCKaKOTCA UCMOMHUTENbHBIM COBETOM MO cTaHgapTusaumm EC.
N3penusa cooTBETCTBYIOT CreayowWwmum cTaHgapTam

basoBbIn TUN Co BCTPOEeHHbIM AMC-cbunbTpom

EN61800-3 2004

3aBucut ot chunbTpa o o
3almIeHHOCTb (2- TUN OKpyXatollein cpepbl

Ounpektnebl SMC Epg*nHaaHaquHoro 4N MHBEPTOPOB (IPOMBILLINEHHbIiA)
u ManyyeHne : Kateropusa C3
[upekTnBebl No
HN3KOBOJIbTHOMY EN50178 11997
o6opyaoBaHuio
gTaHﬂapr' EN954-1 :Kateropusa 3
€30MacHOCTH

*Ecnu noakntodeH BHewHun OMC-hunbTp, npegHasHayeHHbIn 4na nHeepTopoB Fuji, To 6a3oBbin Tin M4,
umerowmin mapknpoky CE, Ho He umetowmii BcTpoeHHoro 3MC-cunbTpa CTaHOBUTCS COOTBETCTBYOLLUM
atnm AMC gupektusam.

OCTOPOXHO

Mopgenn npeobpasoBaTtenenn 4actotbl FRENIC-MEGA co BcTtpoeHHbiM OMC  dunbTpoM uMeroT
kateroputo C3 pgupektne EN61800-3. OTa kaTeropuss He npeAdHasHadeHa aANns WCMofb3oBaHUSA B
aomawHux ycnosusix. lNMpeobpasoBatenb MOXeT BNUsTb Ha paboTtawowme ObIToBble MNpUMBOpbLI UK
oduncHoe obopyaoBaHNe N3-3a U3ny4yaembix UM NOMeX.
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9.3 CootBeTCcTBME CTaHAapTam SMC

9.3.1 OO6LuMe nonoxeHus

MapkupoBka CE Ha npeobpa3soBaTtene 4acToTbl He rapaHTUpyeT, YTO KOMMMeKkcHoe obopyaoBaHue,
BKMOYatollee Hawwn wusgenuss ¢ mapkumposkon CE, cootBetctByeT paupektmeam OMC. [loatomy
MapkupoBka CE Ha oGopynoBaHMM OOmkHA ObiTb Ha OTBETCTBEHHOCTM MPOM3BOAMTENS 0O0OpYyaAOBaHMS.
Mo aton npuumHe 3Hak CE B usgenusax Fuji ykasbiBaeTcst Npu yCrnoBuW, YTO U3AENME OOSMKHO ObiTb
MCMNonb30BaHO ¢ 00opyaoBaHMEM, 0ObeAMHSIIOWMM BCce TPeOOBaHUS OCHOBHbIX AUPeKTMB. KOHTpOmbHO-
usMeputensHoe o06opyaoBaHMs B TakoMm o6OpyooBaHUM [OOMKHO ObiTb Ha OTBETCTBEHHOCTM
npoussoauTens obopynoBaHus.

Kak npaBuno, o6opyaoBaHue BknoyaeT B cebsi He TOMbKO Haluy U3AEenusl, HO Takke U apyrne npubopsbi.
MosTomy nNpou3BOAUTENM AOMMKHbI pa3pabaTbiBaTb BCe 000pyAOBaHMS B COOTBETCTBMM C OCHOBHbLIMMU
OMpeKTMBaMU.

Kpome aToro, Aana yaosneTtBopeHuss TpeboBaHUSAM, YKasdaHHbIM Bbllle, WCMONb3ynTe Moaenu
npeobpasoBaTenen 4acToTbl CO BCTPOEHHbIM 3MC-unbTpom mnu kombrnHaumio us 6a3oBbix MoAenen
MY 6e3 BctpoeHHoro AMC-cunbTpa M BHewHero dunbTtpa (onumm). Ona noboro ns atnx cnyyvaes
yCTaHaBnMBanWTe WHBEPTOP B COOTBETCTBMM C MNpaBuiaMu YCTaHOBKWU, MPUBEAEHHbIMU Hwxe. [Ons
obecneyeHns COOTBETCTBMSA pekoMeHayeTcs, 4Tobbl npeobpasoBaTeny YCTaHaBMMBaNIUCb BHYTPU
MeTannmMyeckux LKadgos.

Haww ncnbitTaHns Ha OMC coBMeCTUMOCTb Bblnn NpoBEeAEHbI NPY CREeAYOLWMX YCIOBUSIX.
Cosert [nuHa kabens (akpaHupoBaHHoro) mexay MY (co BcTpoeHHbIM SAMC-dunbTpom) 1 asuratenem: 5 m
Ons ncnonb3oBaHWs npeobpasosaTtenent Fuji B koMBuHaumm c pekynepaTopoMm AOSMKeH 6biTb
ﬂpHMBanHE ucnonb3oBaH 6a3oBbli TMN 6e3 BcTpoeHHoro OMC-cunbTpa. Mcnonb3oBaHue mogenen co
BCTPOEHHbIM OMC-(pnnbTPOM MOXET YBENUUUTL HarpeB KoHAaeHcaTopoB B 14, BbI3BaB MOMOMKY.
Kpome atoro oxupaembin agdodpekt npumeHeHuss OMC-cdunbTpa MOXeT ObITb HE JOCTUTHYT.

9.3.2 PeKkomeHAyeMbI NOPAAOK YCTAaHOBKU

Ona Toro, 4ToBbLI caenaTb oGopyaoBaHWE MOMHOCTBIO COBMECTMMbIM C  AupekTuBammn O3OMC,
CepTUULMPOBAHHBIN  TEXHUYECKUA CNeuuanucT AOSDKEH BbIMOMHWTE MOAKMIOYEeHVe ABuratens K
WHBEPTOPY B CTPOrOM COOTBETCTBUW C ONUCAHHOMN HUXE NpoLieaypoii.

m [1nsa npeo6pasoBaTens 4acToTbl CO BCTPOoeHHbIM AMC-dunbTpom

1) Bakpenute npeobpas3oBaTenb Ha 3a3EMIIEHHYIO MaHeNnb WU MeTanfM4eckoe OCHOBaHMe.

Mcnonb3ynTe akpaHWpOBaHHbIN kabenb ABuratens v npoknagbiBanTe kabenb Kak MOXHO Kopode.
Kpenko 3akpenute akpaH K MeTannMyeckoMy OCHOBaHMWIO ANS ero 3asemneHus. [lanee noaknwoumte
3KpaHMPYOLLNA NNAcCT K 3a3eMNALLEN KneMmme asuratens.
IOna npeobpasoBateneit MowHocTbio oT 5.5 go 11 kBT nogknoumte BXOOHOE 3a3eMiieHue K
3a3eMisAoLLEN KneMMe Ha nepegHen 4acTu ¢ eBo CTOPOHbI, a BbIXOOQHOE 3a3eMrieHune (3a3emneHne
ABurartens) K KnemMme 3a3eMreHust psiaom ¢ CUMoBbIM KNEMMHUKOM. cnonb3ynTe KpbILLKY KINEMMHOM
KOMNoaKM Ansd pasgeneHus BXOOHbIX M BbIXOOHbIX MPOBOAHMKOB Ha MakCMMarbHO AanbHee
pacctosiHue. (Cm. puc. 9.1).

el RIS
| e EIBIE
12 |

BeixoaHoe 3azeMneHue

'.

BxoaHble npoBoga > BeixogHele nposoga

S [

Puc. 9.1 MNogkntoveHne MHBEPTOPOB CO BCTPOEHHbIM AMC-punbTpomM MoLHOCTbIo OT 5.5 o 11 kBT
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2) [Onga nogknodeHUss K MHBEPTOPY Lienew ynpasrneHns 1 Ans NoaKniveHns uHtepdencHoro kabens RS-
485 uncnonb3ynte akpaHWpoBaHHble nposoda. Kak n ana asuratensd Kpenko 3akpenute aKkpaHbl K
MeTannImMyeckoMy OCHOBaHUIO.

3) Ecnn nomexu OT WHBEpPTOpa MpPEeBbIAOT AOMNYCTUMbIA YPOBEHb, YCTAaHOBUTE WHBEPTOP M €ro
[OMNOMHUTENbHbIE YCTPONCTBA BHYTPU METanInM4eckoro wkada, Kak nokasaHo Ha puc. 9.2.

Mpum: MNogrniounTe akpax kabens
C ABYX CTOPOH K ABWraTento u K
Wwkady. 3azemnute genraTens
W Wwkad.

MeTtannuueckuia wkad

Cetb

Oewvratent

SKpaHUpoBaHHLIN
kabenb

* ¢ 3awmTon ot K3

Puc. 9.2 YcTaHoBka npeobpasoBaTtens 4acToTbl B METaNIMYeCcKuin Likadg

= [1ns npeobpa3oBatens YyacToThbl ¢ BHeWHUM DMC-dunbTpom (onumen)

1) 3akpenute npeobpasoBaTenb N PUNLTP Ha 3a3EMSIEHHYIO MaHENb UM MeTanIM4Yeckoe OCHOBaHME.
Vcnonb3yinTe aKpaHUPOBaHHbLIA kabenb ABuratens u nNpoknagbiBavTe kKabernb Kak MOXHO Kopoue.
Kpenko 3akpenuTe akpaH K MeTanfnnyeckomy OCHOBaHUIO And ero 3asemneHud. [lanee nogknwounte
3KpaHUPYHOLLNUIA NNacT K 3a3eMNALWEen Knemme gsuratens.

2) [nga nogknoyeHUs K MHBEPTOPY Lienew ynpasrneHnus 1 Anst NoAKIYeHns uHtepdencHoro kabens RS-
485 ucnonb3ynte akpaHWpoBaHHble nposoda. Kak n ana asuratensd Kpenko 3akpenute aKpaHbl K
MeTannImMyeckoMy OCHOBaHMUIO.

3) Ecnn nomexu OT WHBEpPTOpa MpPEeBbIAOT AOMNYCTUMbIA YPOBEHb, YCTAaHOBUTE WHBEPTOP M €ro
OOMNOMHUTENbHbIE YCTPONCTBA BHYTPU MeTannmnm4eckoro Lwkada, Kak nokasaHo Ha puc. 9.3.

Mpum: Mogkniounte akpaH kabens
C ABYX CTOPOH K JBUrarenio 1 K
wkadhy. 3aaemnute Aeuratens

AB wnu ¥30 MeTtannuueckuid Wwkad " Wwiad.
FRENIC-MEGA
Cetb
L1/R U@
SMC-tbuneTp
L —©O) (onuus) L2/S V(O

,—©)

JKpaHUPOBaHHbINA
kabens

* ¢ 3awmTon ot K3

Puc. 9.3 YcraHoBka npeobpasoartens 4actoTbl ¢ AMC-bmnbTpom B MeTaNNIMYECKUi LUKadgd
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9.3.3 ToK yTeuku B npeobpasoBaTensx co BCTpoeHHbIM AMC-dunbTpom

B OMC-cunbtpe Ana nodasneHus Nomex MWCNonb3ylTcs 3asemnslowme KOHOeHCaTopbl, KOTopble
YBENMUMBAIOT TOK YTeYKK. [1oaTomy npu ucnonssosaHmm N4 co BctpoeHHbIM OMC-mnbTpom npoBepbTe,
He BO3HUKaloT fn U3-3a 3TOro NpobrnemMbl B 3NeKTpUHECKon CeTH.

Tabnuua 9.1 Tok yTeykn B npeobpasoBaTensax co BCTPOEHHbIM AMC-dpunsTpom

BxogHoe
nutTaHue

Tun nuBepTtopa *1) Tok yTeukn (MA)

FRNO0.4G1E-20
FRNO0.75G1E-20
FRN1.5G1E-20
FRN2.2G1E-20 4
FRN3.7G1E-20
FRN5.5G1E-20
Tpu cpasbl FRN7.5G1E-20 23
200 B FRN11G1E-20
*2) FRN15G1E-20
FRN18.5G1E-20
FRN22G1E-20
FRN30G1E-20 25
FRN37G1E-20
FRN45G1E-20
FRN55G1E-20
FRNO.4G1E-4no
FRNO.75G1E-4n0
FRN1.5G1E-4o
FRN2.2G1E-4o 2
FRN4.0G1E-4E
FRN5.5G1E-40
Tpu pasbi FRN7.5G1E-4n0
400 B FRN11G1E-4n0 4
FRN18.5G1E-40
FRN22G1E-40
FRN30G1E-4no
FRN37G1E-4o 11
FRN45G1E-4no
FRN55G1E-40
FRN75G1E-4no

2

*1) Cumeon (o)3ameHsieTcst Ha A Unu E B COOTBETCTBUM C MECTOM Ha3HaYeHUs

*2) PacuyeT ocHoBaH Ha cnegywmx ycrnoBusx mamepenun: 240 B, 60 Iy, 3a3emneHne oaMHOYHbIM MPOBOAOM B
cxeMe coeauHeHWs TpeyronbHNKoM, aucbanaHc HanpsxeHun das 2%.

*3) PacyeT ocHoBaH Ha cnepgywowmx ycroBuax nsmepenus: 480 B, 60 Iy, rmyxo3asemneHHass HenTpanb B cxeme
coefMHeHuWs 3Be340M, gucbanaHc HanpskeHun das 2%.
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9.4 PernameHTMpOBaHWe rapMOHU4YECKUX cocTaBnsowmnx B EBpocotose

9.4.1 OO6LiMe nonoxeHus

Ecnn Bbl ucnomnb3yete obuwenpombineHHble MY B EBpocokwse, TO rapmMoOHUYECKME WCKaXKEHUS
co3faBaemble npeobpasoBaTeneM B NMHUMM  JfeKTponepenaduM CTPOro  perfiameHTUMpytoTcsi, B
COOTBETCTBUM C MPUBEAEHHBIMU HUXKE YKa3aHUSIMMU.

Ecnun npeobGpasoBaTenb 4acToTbl C HOMUHANBHON BXOAHOW MOLLUHOCTLIO 1 KBT MM HWXKe NOOKMoYveH K
00LLEeCTBEHHOM 3MNEKTPOCETN, TO rTApMOHUYECKME NCKaXXEHUS, co3daBaemMble NpeobpasoBaTenemM B NUHUN
3MNEKTPOCETU PernameHTUpPYTCa (3a UCKIOYEHEM NPOMbILLIIEHHON anekTpoceTn). Cm. puc. 9.4.

Beicokoe HanpsikeHwe

o Motpeburens C
MoHwKawmn

TpaHcdopmartop

ObwecTBeHHan
o« ONeKTpoceTb

MoHwKarowmn
TpaHcopmarop

TI‘Iorpeﬁmenb A Tnmpeﬁmenh B g MNpomMbllNeHHan

INeKTpoceTe
NY(1 BT M4(1 kBt
nu Hike) WK HUME)
L3 L)

L

MpeoBpaaoeatens, NOAKNKOYEHHBIA

K 3TOW CETW fBNAETCH 0OLeKTOM
pernameHTUPOBaHWUA rapMOHUHYECKMX
cocTtasnswmux. Ecnv rapmonuyeckue
COCTaBMSLME NPEBLILLAIT pernameH-
TUPOBAHHLIA YpOBEHL, TO HEoBxoaAUMO
NONYy4nTE PaspeleHe MECTHOMO NOCTABLLMKA
ANEKTPOIHEPruM.

L

MpeobpazoBatens NOAKNKYEHHBIN

K aToll ceTu He aBnaeTca obbekTom
PErnameHTUPOBaHUA raPMOHUYECKIX
COCTABNALLMX

9.4.2 CooTBeTCTBME pernaMmeHTUPOBaHHbIM FAPMOHUYECKUM COCTaBNAIOLWMUM

Tabnvua 9.1 CooTBETCTBUE pernameHTUpOBaHHbIM rapMOHUYECKAM COCTaBMSOLLM

Moaxogawmm Tvn

HanpspkeHne T bes gpoccens 3BeHa | C gpoccenem 3BeHa
nn nHBepTopa apoccena 3BeHa
nMUTaHuA MOCTOAHHOIO TOKa MOCTOAHHOIO TOKa
MOCTOAHHOIO TOKa
FRN0.4G1m-20 * \* DCR2-0.4
Tpv (pasel 200 B FRNO.75G1m-20 G G DCR2-0.75
FRNO.4G1m-40 — N DCR4-0.4
Tpu 3wl 400 B FRNO.75G1m-40 _ N DCR4-0.75

* Ecnu nutarowee TpexdgasHoe HanpsbkeHne 200 B noHmkaeTcs TpaHcdopMaTopom M3 TpexdasHoro
HanpsbkeHna 400 B, To pernameHTMpyeTcs YpOBEHb FapMOHMYECKMX COCTaBMSOWMUX Ha CTOPOHE
HanpshkeHunsa 400 B.

Mpum. 1) CvmBon (m) 3aMeHsieTcs Ha S nnu E B cOOTBETCTBUM C TUMOM UCTIONHEHWS.
CwumBon (o)3ameHsieTca Ha A nnu E B COOTBETCTBUM C MECTOM HasHauyeHus.
Mpum. 2) Tunbl Npeobpa3oBaTenen, NOMeYeHHble B Tabnuvue 3HaKoM COOTBETCTBYIOT CTaHAapTy

EN61000-3-2
3MEKTPOCETN.
YCcnoBusa npMMeHeHns AN NOLKIYEeHUs Mogenen, NoMeYeHHbIX 3Hakom “ — . [Insa ux
NoAKMoYeHNss K 0OLLEeCTBEHHON 3MEKTPOCeTU HEOOXOAMMO cornacoBaTb MOAKMOYEHME C
MECTHbIM MOCTaBLUMKOM 3reKTpoaHeprun. Kak npaBuno NOCTaBLUMKY 3NEKTPO3HEPTUn
HeobXoaUMO NPeaoCTaBUTL 3HAYEHUSA rAPMOHUYECKMX COCTaBMAKLWNX NpeobpasoBaTens.
[na nonyveHusa aTnx 3Ha4YeHU CBSHXXMTECH € BawmMm npeactasutenem Fuji Electric.

(+A14), nosatomMy OHM MoOryT ObiTb NOOKMNIOYEHbI K OOLLECTBEHHON
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9.5 CooTBeTCTBME AUPEKTUBAM NO HU3KOBOJNIbTHOMY o6opyaoBaHuio B EBpocotose

9.5.1 OO6LuMe nonoxeHus

OOuenpomebillneHHble  npeobpa3oBaTtenu  4acToTbl  pPernamMeHTUpyTcs  AWPEeKTMBaMM Mo
HU3koBONbTHOMY obopyaoBaHuio B EC. Fuji Electric coobuaet o Tom, 4To Bce npeobpasoaTtenu Fuji ¢
MapkupoBkoi CE cOOTBETCTBYIOT AMPEKTUBAM MO HU3KOBOSIbTHOMY 060pYA0BaHMIO.

9.5.2 Mpwn ncnonbsoBaHun npeo6pasoBatener FRENIC-MEGA B o6opyaoBaHum,
cepTUPULNPOBAHHOM B COOTBETCTBUM C AUPEKTMBAMM MO HU3KOBOJIbTHOMY HanpsiXKeHUo
B EC.

Ecnun Bbl xoTuTe ucnonb3oBatb npeobpasoatenun vyactotel FRENIC-MEGA B coctaBe o6opynoBaHus B
EC, cm. pekomeHOauum, NnpMBegeHHble Ha C. Vi No Viii.

9.6 CootBeTcTBME cTaHAapTy EN954-1, Kateropus 3

9.6.1 OO6LUuMe nonoxeHus

B npeobpa3soBatensix yactotel FRENIC-MEGA pasmbikanve uenu Mexagy krnemmamu [EN] un [PLC]
OTKNIOYaeT BbIXOAHbLIE TPAH3UCTOPbI, Bbi3blBasg OCTaHOB Ha Bblbere. Bxog EN - aT1o BXO4 dyHKUMK
BesonacHoro octaHoBa, onucaHHbii B EN60305-2, Kateropusa 0 (HekoHTponupyemblii OCTaHOB) U
cooTBeTCTBYOWMN cTaHaapTy EN954-1, Kateropua 3.

MNpum.: B 3aBucMmocTM OT 3agaunm AnA  KOHEYHOro Monb3oBaTtens MoryT ObiTb  Heobxoaumbl
JOMONHUTENbHbIE MEPONPUATUSA, HanpuMep WCMoNb3oBaHWe QYHKUUM YNpaBrneHus TOPMO30M AOns
npeaoTBpalleHNs OBMXEHUS U 3allmTa KNneMMm ABuratenst oT BO3MOXHOIO MOPaXKeHUs! SneKTpUYecKUM
TOKOM.

Ucnonb3oBaHne knemm [EN] un [PLC] wuckniodaeT HeOOXOAMMOCTb WCMOMb30BaHMSA  BHELLUHWUX
BblKMoyatenen B cxeme 6e30MacHOCTW, KOTOpble HeoOXOOUMbI MPW  UCMONb30BaHUM  OObIYHbLIX
WHBEPTOPOB 7151 COOTBETCTBUS cuctembl 6esonacHocTn EN954-1, Kateropum 3.

_ 3awmTHeIe BEIKNIOYaTENu
OBbiuHbIi M4 cooreeTcTBylowne EN954, Kat.3 FRENIC-MEGA
/'

Cete C> Cete | @
3alMTHBIA BLIKNKOYATEND i [PLC]
cooteeTcTaylowmin EN954, Kat3 2 —— < | [EN

Bxog pa3pelieHuns » o A
\ i
/ I

%

i 3alMTHEIA BhIKNKMATENL Bxop paspewenua EN
cooTeeTcTRyHOWMIA EN954, Kat3

9.6.2 [EN954-1

EBponewnckuin ctaHgapt EN954-1 (Be3sonacHocTb obopyaoBaHna — besonacHOCTb 3aNeMeHTOB CUCTEMBbI
yrnpaBneHunst) MNpeanucbiBaeT OCHOBHble TpeboBaHWss Mo 6esonacHocT Ans obopydoBaHus,
OTHOCcserocss k TpeboBaHusiM ypoBHS Kateropum 3. OTu TpeboBaHWs npepycMaTpuBaloT, 4TO
obopyaoBaHMe OOMKHO ObiTb CMPOEKTUPOBAHO C TakMM YPOBHEM pEe3epBMPOBaHUS, YTOObI OAMHOYHAS
HEWCNpaBHOCTb He Bbi3biBana notepu dyHKuum GesonacHoctu. B Tabn. 9.3 nokasaHbl OCHOBHblE
npvMepbl kateropuii U nx TpeboBaHns 6esonacHoctu. (MogpobHble TpeboBaHMSA CMOTPUTE B OMUCAHUM
Ha cTaHgapT EN954-1).
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KaTeropwusi KpaTkoe onvcaHve TpeboBaHui [loBegeHne cuctemsbl
YcTpoinctea obecnedeHns 6e30nacHOCTM CUCTEMBI ynpaBneHun | BosHukHOBeHMe HeMcnpaBHOCTH
n/vnn nx yCTPOMCTBa 3alUTbl M UX KOMMOHEHTbI JOIMKHbI ObITb | MOXET NPUBECTU K noTepe hyHKUMU

B pa3paboTaHbl, CKOHCTPYMpOBaHbI, BbiOpaHbl, cobpaHbl U1 | 6e3onacHoOCTU.
CrpynnupoBaHbl B COOTBETCTBUM C NOAXOOALMMM CTaHAapTamMu
ansg Toro  4Tobbl OHW MOMM NPOTUBOCTOSATL BO3MOXHbIE
BO30ENCTBUAM.
[omkHbl BbINOMHATLCS TpeboBaHus kateropum B. BosHukHOBEHME HencnpaBHOCTH
[omkHbl  ObITb  MCMOMb30BaHbl  MPOBEPEHHbIE  MPUHLMMbLI | MOXET MPUBECTU K MoTepe hyHKLMN
1 obecneyeHns 6e30NacHOCTM U NPOBEPEHHBIE KOMMOHEHTHI. 6e30nacHOCTN, HO  BEPOSATHOCTb
BO3HMKHOBEHMS HeuncrnpaBHOCTU
HWXe Yem ans kateropum B.
[omkHbl BbINONHATLCS TpeboBaHus kaTeropum 1. BosHukHOBEHME HencnpaBHOCTU
2 ®PyHkuMnM 6e30MacHOCTM OOMKHbI MEePUOANYECKN MPOBEPSTECA | MOXET NPMBECTU K notepe yHKUUK
BO BpeMsi aKcnnyaTauum obopygoBaHus. 6e30nacHOCTU Mexay NpoBepKaMu.
[omkHbl BEINOMHATLCA TpeboBaHus kateropum 1. Mpn  BO3HWKHOBEHWM  OOUHOYHOM
YcTtponctea obecnedeHns 6e30nacHOCTM  AOMKHbI  OblTb | HEMCNPaBHOCTU dyHKLMM
pa3paboTaHbl TakuM 06pa3om, YToObI: 6e3onacHoCcTu BCE paBHO
3 - OOMHOYHas HeWCNpPaBHOCTb B JOOOM U3 YCTPOWCTB HE | COXPaHSOTCS.
npvBoauna kK notepe yHKUMn 6e3onacHocTu, u HanoxeHuve HECKOIbKNX
- OAMHOYHAs HeucrnpaBHOCTb OOHapyXuBanachb Kaxabli pas, | HeOBHapYXXEHHbIX HeucrnpaBHOCTEWN
Korga aTo MpakTUYECKW BbIMONTHUMO. MOXeT NpMBECTU K notepe yHKUNA
6e3onacHocTu.
[ormkHbl BEINOMHATLCA TpeboBaHus kateropmm 1 Mpu BO3HUKHOBEHUN
YcTtponictBa obGecneyeHns 6e30MacHOCTM  OOMXKHblI  ObITb | HEUCNpPABHOCTEWN, PYHKLMSA
4 pa3paboTaHbl Tak1m o6pasowm, 4YTOGbI oaouHOYHas | 6e3onacHoCcTu BCE paBHO
HeUCrnpaBHOCTb OMpeaensnacb BO BPEMS UCMOMb30BaHWUS UIN | COXpPaHSEeTCs.
3abnaroBpeMeHHO A0 UCMOoNb3oBaHUs yHKLMM 6e30MacHOCTU.
9.6.3 TlpumeuyaHus

(1) Moakntoyermne Kk knemme [EN]

- Tpwu ncnonb3oBaHun knemmbl [EN], ybeantecb 4TOo nepembidka Mexay knemmamu [EN] n [PLC],
KOTOpasi yCTaHOBMNMBAETCA Ha 3aBOAE yaarneHa.
- Togkntoyenne k knemmam [EN] mn [PLC] DOMmKHO OCYLLECTBNATLCA 3alUMLEHHOW MPOBOAKON U
noaToMy npoknagka [orkHa ObiTb nNpoBedeHa C OCTOPOXHOCTbIO ANA TOro YToObl MOMHOCTLIO
UCKIMIOYNTb 3aMblkaHue B NPOBOAKE MeXAy 3TUMMU KNneMMaMMu.
- [Ons pasmblkaHus n 3amblkaHus uenun mexay knemmamu [EN] n [PLC] ncnonb3ynTte yCTpOWCTBA,
paspelleHHble K NMPUMEHEHMIO B CxeMax 0e30MacHOCTM, TakMe Kak aBapuiiHble BbIKMYaTenu u
3aWnTHblEe pene, KoTopble cooTBeTCcTBYOT EN954-1, KaT.3 nnu Bbiwe Ans rapaHTUpOBaHWUS NOSHOro
OTKIMHYEHUS.
- Ob6s3aTenbHO UCNONb3YNTE 3KpaHUPOBaHHbIE Kabenu ana noaknodeHusa K knemmam [EN] m [PLC] n
3a3emMnsnTe akpaH kabens. He nogkniodanTe M He npoknabiBanTe nobble Apyrue curHanbHble
NpoBoAa BHYTPU SKPaAHUPOBAHHOM 060OYKM 3TOro Kabens.
- [MpowusBoanTens 06opyaoBaHMs HECET OTBETCTBEHHOCTL 3@ rapaHTMIO TOro, YTO KOPOTKOE 3aMbIkaHNe
UnNu gpyrne HeMcnpaBHOCTU He BO3HUKHYT B NPOBOAKE OT BHELUHUX Liener 6e3onacHoCcTu K kneMMmam
[EN] n [PLC].

Mpumepbl HeucnpaBHOCTEW:

e Knemwmsbl [EN] 1 [PLC] 3akopo4eHbl n3-3a TOro, 4to NpoBof Obin 3axaT B ABepu Likada ynpaBneHus,
n3-3a 4yero Tok B knemme [EN] npogomnxkaeTt 6exaTtb HECMOTPSA Ha TO, YTO 3aLUMTHbLIA BbIKNtOYaTEND
OTKIIOYEH, B pe3synbTate yHKuna 6esonacHocT He paboTaer.

e [lpoBogka KoHTakTUpyeTca ¢ nobbiMi ApyrMMn NpoBOAaMu, M3-3a 4Yero Tok B knemme [EN]
npogormkaeT 6exaTb 1 NO3TOMY hyHKUMS Ge3onacHOCTU He paboTaerT.
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(2) Opyrve npyMeYvaHus

- [pu paspaboTke cuctembl GezonacHocTu 0b6opyaoBaHus ¢ 3Tol dyHKUueln 6e3onacHoro ocTtaHoBa
npounsseauTe OLIEHKY pUcCKa He TONbKO BHELUHUX YCTPONCTB 1 nogkntoveHus K knemme [EN], Ho Takke
N BCEN CUCTEMBbI, BKIOYalOLWEeh Apyrne YCTPOMCTBA M NPOBOAKY MO OTHOLUEHUIO K CUCTEMe
©e3onacHoCcTM 0D0OpyaoBaHWs, TPEOYEMOIM M3rOTOBUTENEM MNOA €ro OTBETCTBEHHOCTb. JTO HYXXHO
ans  Toro, 4tobbl MNOATBEPAUTb, YTO BCA CUCTEMA COOTBETCTBYET cucTeMe 6Ge3onacHoOCTU
o6opynoBaHus, Tpebyemolnt nsrotosutenem obopynoBaHus.

Kpome 3Toro mpu MnaHoBbIX TEXHUYECKMX OBOCMYXMBaHUSX MPOU3BOAUTENL 0OOPYAOBaHUS LOSKEH
BbIMOMHATL MEpPUOAMYECKUE MPOBEPKM [ANS MNPOBEPKA [OOMKHOIO (PYHKLMOHUPOBAHUSI CUCTEMBI
H6esonacHocTu.

- [Ons Toro 4tobbl npeobpasoBaTtenb cooTBeTcTBOBan TpeboBaHusam EN954-1, KaT. 3 Heobxoammo
yCTaHOBUTb NpeobpasoBaTtenb B WKad ynpaBrneHus co cTeneHbto 3awuTsl IP54 unu Boiwe.
®yHKUMA Oe3onacHOro OCTaHOBa BbI3bIBAET OCTAHOB ABUraTensl Ha Bblbere. Ecrnv ansi ocrtaHoBa
UCMOMNb3yeTCs MeXaHW4YeCcKMn TOpMO3, TO AN YnpaBreHUs TOPMO3OM He WUCMOMb3yWTe BbIXOA4HOW
curHan npeobpasoBaTensi, Hanpumep ¢ knemm [Y]. (Micnonb3oBaHWE BbIXOAHbIX CUrHanoB He
yooBneTBopsieT crTaHgaptam 6e30nMacHOCTM, MNOTOMY 4YTO OHW  SBMASOTCS  NPOrpaMMHbIM
BMeLLaTenbcTBoM). Mcnonb3ynte anemeHTbl 6e3onacHocTn, coBMecTumble ¢ EN954-1, Kat. 3 unn
BbILLIE AN aKTMBALMN MEXAaHUYECKOro TOpMO3a.

- Lenb 3awmTHOro oTknNoYeHns mexay knemmomn Bxoda [EN] n 6:10kom OTKMOYEHNST BbIXOOHbIX KIOYewn

MHBEPTOpaA SIBNSAETCS ChnapeHHor (aybnupytowas cxema) gnsi Toro, 4YtodObl MpyM BO3HMKHOBEHWUN
OOWHOYHOWM HEMCNPaBHOCTU He OTKMoYanack yHKUuS 6e3onacHoCTu.
Ecnn B uUenn 3awMTHOrO OTKMKOYEHUS BO3HWKAET OAMHOYHAS HEWCNPaBHOCTb, TO MWHBEPTOP
OCTaHaBnMBaeT ABuratenb Ha Bblibere, gaxe ecnu knemmbl [EN] — [PLC] 3amMkHYTEI, 1 Hapsagy ¢ aTum
WHBEPTOP BbldaeT aBapUMHbLIA CUrHam K BHELWHeMy o06opyaoBaHuio. (YUuTuTe, 4TO yHKUUS
aBapUMHOrO BbIXOAA He rapaHTUpyeTcs Ans BCeX OOUHOYHbLIX HEMCNPaBHOCTEN).

- OyHkuua 6e3onacHOro OCTaHOBA He rapaHTUpyeT MONHOe OTCYTCTBME HampshKeHUst Ha Kremmax
asuratens. Nepen BbINONHEHNEM MOAKMNIOYEHUS UNKu nepen pabotamu no obcnyxuBaHuio ydoeautecb
B pa3MbIKaHUW/M30NSALUUN BXOOHOIO HanpshKeHus nepen MHBEPTOPOM U nogoxaute Gonee 5 MUHYT
ans MY mowHocTbio 22 KBT 1 Huke n 6onee 10 muHyT ans MY 30 kBT n BbIWwe.
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FRENIC-MEGA

Pykoeodcmeo no akcnayamauyuu

MepBas pegakums, ceHTs16pb 2008
Komnanusa “Fuiji Electric FA Components & Systems Co., Ltd.”

Llenb paHHOro pykoBoACTBa MO 3KCMfyaTauuMuM — MpedocTaBUTb BaM  TOYHYHO
WHOpMaLMIO NO ynpasBreHuto, HacTponke u akcnnyataumm MY cepun FRENIC-
MEGA. loxanyncrta, npucbifiainTe HaMm CBOM KOMMEHTapuu, Kacarowmecs: Jodbix
OWMBOK MNM YNyLEeHUN, KOTOpble Bbl, BO3MOXHO, OBHapyxute, a Takke nwobble
NpeanoXeHus No yryylweHno JaHHOro PYKOBOACTBA.

Komnanua  “Fuji Electric FA Components & Systems Co., Ltd.” He HeceT
OTBETCTBEHHOCTU 3a Mbon NpPsMOM UNM KOCBEHHbIM yulep®, npousollealvin B
pesynbTaTe NPUMEHEeHUs MHOPMaLMN AaHHOMO PyKOBOACTBA.
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