@ MHCcTpyKuMA no akcnnyaTtauum

lpeobpasosamerbs Yacmomal Or1si HACOCO8 U 8eHMUJISIMOPOS

FRENIC-ECO

/A BHUMAHWNE

Bnarogapum Bac 3a nokynky uHeepTopa (npeobpasoBaTtens 4actoTbl) cepun

FRENIC-Eco .

» [laHHOEe wm3genue npegHasHayeHO [Anda  ynpaeneHusa  TpexdasHbiMn
aCUHXPOHHbIMK ~ 3n. asuratenamu. [lpodTnte 3Ty  WUHCTPYKUMIO U
03HaKOMbTECH C NpaBuIamMmn aKcnyataumm obopyaoBaHus.

* HapyweHne npaBun akcnnyatauunm npmBoasaT K cbosm B pabote wnu
COKpaLLIEHWNIO SKCMNSTyaTauMOHHOrO pecypca 1 nosiBNEeHU0 HENCNPAaBHOCTEN.

» [1aHHaa MHCTPYKUMS OomkHa ObiTb NepegaHa KOHEYHOMY MOSib30BaTENO U
XPaHUTCH B HaAEXHOM MeCTe Ha MPOTSKEHUWM BCEro Cpoka aKcnsyataumm
obopynoBaHus.

* [Mopsigok akcnnyataumm AONOMAHUTENBHOrO 0b6opyaoBaHMS MNpPUBEAEH B
COOTBETCTBYIOLLNX PYKOBOACTBAX.

|
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Pa3paGoTaHo 1015 ynpaBjeHUsT HACOCAMM M BEHTHJISATOPaMH

FRENIC-ECO

PykoBoaCTBO 10 IKCIJIyaTAUMU

ITepBas penaxuus, urosnb 2006

Kommanus “Fuji Electric FA Components & Systems Co., Ltd.”

Ilesnb JaHHOTO PYKOBOJCTBA IO HKCIUTyaTallud — MPEIOCTaBUTh BaM TOUYHYIO MH(POPMALUIO O
ynpasieHuto, Hactpoiike u akcmuryarauuu 14 cepun FRENIC-ECO. Iloxanyiicra, npucbuiaite
HaM CBOM KOMMEHTAapHH, Kacaroliuecsi JIOObIX OIIMOOK WM YHyIIeHUH, KOTOpbIe BBHI,

BO3MOYKHO, OOHAPYXKHTE, a TAKXKe JI00bIe MPEI0KEHHUS 110 YIYUIIEHHIO TAaHHOTO PyKOBO/ICTBA.

Komnanust “Fuji Electric FA Components & Systems Co., Ltd.” He HeceT OTBETCTBEHHOCTH 32
m000i TpsMOM WM  KOCBEHHBIM yIiepO, NpOM3OIIENIINA B pe3yjbTaTe NPUMEHEHUs

nH(pOpMalluu JaHHOTO PyKOBOJICTBA.



Beenenue

bnarogapum Bac 3a nokynky npeoopaszosarens yactoTsl (I14) cepun FRENIC-Eco .

JlanHoe wu3nenre npeaHa3HaueHOo AJIs yIpaBieHUs TpeX(pazHbIMH ACMHXPOHHBIMH 3JI. JIBUTATEISIMH.

HpO‘{TI/ITe 9TY UHCTPYKIUIO U O3HAKOMBTCCh C IIPaBUJIAMH DKCIUTyaTallun O60py,Z[OBaHI/IH.

Hapymienue npaBui sKCITyaTalliy IpUBOIAT K CO0SIM B pabOTe MM COKPAILICHHIO 3KCIUTYaTallHOHHOTO

pecypca U MOsBICHUIO HEUCTIPAaBHOCTEM.

I[aHHaﬂ HUHCTPYKIHUA JOJIKHA OBITE NnepeaaHa KOHCYHOMY ITOJIb30BaTCIIIO U XPAHUTCA B HAAC)KHOM MECTEC

Ha MMPOTAKEHUHN BCECI'O CPOKaA SKCILTyaTallu O60py,Z[OBaHI/I$I.

[opsaok 3KCIITyaTaluy JOMOTHUTEIBHOTO 000pY/IOBaHUS IIPUBEIEH B COOTBETCTBYIOLINX PYKOBOICTBAX.

Huxe npuBeseH ciucok Ipyrux MarepuanoB cBs3aHHbIX ¢ 3kcmutyaranueii FRENIC-Eco.

* FRENIC-Eco uHCTpyKIUs 110 3KCILTyaTaluu (MEH456)

* PykoBozcTBO mOJIR30BaTENs ceTeBOoU miaroit RS485 (MEH448)

* Karamor (MEH442)

* MHCTpyKIIMSA MO ycTaHOBKe ceTeBoi ruiatel RS485 "OPC-F1-RS" (INR-SI47-0872)

* [Inara peneitapix BerxonoB "OPC-F1-RY" MHCTpYyKIHMs 1O SKCIDTyaTariun (INR-SI47-0873)

* MHCTpyKIUS IO YCTAaHOBKE aJanTtepa BHEIIHEH cucteMsl oxyaxaenus "PB-F1" (INR-S147-0880)

* MHCTpYKIINS IO YCTaHOBKE OCHOBaHUS Hampasisromeit "MA-F1" (INR-S147-0881)

* IHCTpyKIUSI 110 yCTaHOBKE MHOTO(YHKIIMOHAILHOH naHesnu omneparopa "TP-G1" (INR-SI47-0890-E)
* [IporpammHoe obecnieuenre FRENIC Loader Instruction Manual (INR-SI47-0903-E)

Co;[epncaHHe HACTOAIIUX MATCpUaiOB MOKCT OBITh M3MEHEHO 0€3 NpeaABApUTCIILHOIO YBCAOMIICHHA.

Crnenure 3a NOIy4YEHUEM MOCIEAHUX U3IaHUN

(] Mepsbl 0e30macHOCTH

BHuMaTebHO IPOYTUTE HACTOSALIEE PYKOBOJACTBO IIPEK/IE, YEM IPUCTYIIUTh K YCTAHOBKE, ITOAKIIFOUEHUIO,
SKCIUTyaTalyu, 00CIYKUBAHUIO WM MIPOBEpKe. YOenuTech, yTo Bel B J0cTaTOUHON Mepe BiajieeTe CBe-
JICHUSIMHU O CAMOM M3JIEJINH, Mepax 0€30MacHOCTH U MPEJOCTOPOKHOCTH st oKkcIutyararu [14. B nanHo#i

MHCTPYKLIUU CBECHUS O MEpax MPEeI0CTOPOKHOCTHU JENATCA Ha JABE KATETOPUH.



HrnopupoBanue nH(popManuy, TOMEUEHHON TaHHBIM CHMBOJIOM, MOKET MPH-
Zﬁ OCTOPO>HQ| BecTu k omacHsIM NOCIEACTBUSIM, BOBMOXHO, K CMEPTEIIBHOMY CIIy4ar0 WIN

CCPbC3HOMY TCIICCHOMY MOBPCIKACHUIO.

HrnopupoBaHue nH(popmalyy, TOMEUEHHON TaHHBIM CHMBOJIOM, MOYKET MpH-
A BHMUMAHWE | Bectu x onmacHbIM mociiecTBUSAM, BO3MOXKHO, K TEJIECHBIM TOBPEKICHUSAM JIETKOM

U CpeliHel TSKEeCTU H/UITU K CEphe3HOMY MaTepHalIbHOMY yLIepOy

Mepb! 6€30TTaCHOCTH SIBIISIFOTCS BaXKHBIMU U TIOJICKAT HEYKOCHUTEILHOMY COOITIOCHHUIO.

Ha3nauenue

/N OCTOPOXHO

* FRENIC-Eco - npeana3HaueH Uit ynpaBieHus TpexpasHbIMU aCHHXPOHHBIMU 3J1. ABUrareasiMu. He

UCIOJIB3YHTE €ro A NprBojia 0OJHO(A3HBIX 3JIEKTPOABUraTeNel WK KaKUX-JIH00 IpyTrUX Leel.

OnacHocTh BO3ropanus.

e FRENIC-Eco Henp3g HCIOIL30BaTh B Ka4eCTBE KOMIIOHEHTA CHCTEMBI JKH3HEOOECIIEUEHHUST WIIH
JPYTUX TIeJIeH, HAITPSIMYIO CBSI3aHHBIX C 0€30MaCHOCTHIO JIIOIEH

* He cmotps Ha 1o, uyTto mipu mpou3BoactBe FRENIC-Eco kauecTBO CTpOro KOHTpPOJIUPYETCS , B TEX
CIIy4asiX KOTJa OTKa3 MHBEPTOpa, YCTAHOBJICHHOTO Ha TOM WM WHOM OOOPYIOBaHMH MOXET MpHU-
BECTU K HECYACTHOMY CIIYYal0 C TSHKETBIMU TMOCIEACTBUSMHU WM MaTepHallbHOMY yiiepOy , Hc-
MOJIb3YMTE YCTPOMCTBA 3aLUTHI.

OnacHoOCTh HECYACTHOIO cay4das.

YcranoBka

/N OCTOPOXHO

* Ycranasnuaiite [I4 Ha OCHOBaHMM U3 HEBOCIUIAMEHAEMOI'O MaTepUaia, HalpuMepP, METAJUIMYECKOM

OCHOBAHUU.

OmnacHocTh BO3ropanus.

* He nepxute BOm3u [TH BocTUIaMeHsIeMbIe MaTepUAIIBL.

OnacHoOCTh HECYACTHOI'O cay4das.




/A BHUIMAHWE

* He nepeHocute HHBEPTOP, YAEPKHUBAs €0 32 KPBIIIKY KIEMMHOM KOJOAKH.
10 MOxkeT npuBecTH K najgeHuo 1Y u rerecHbIM MOBpeXKICHUSAM.

* » He nomyckaiite monaganus B [TY wiv HaKOIICHHS HA paJHaTOPE YaCTHUI] TKAaHHU, OyMaru, OIMMIOK,
MBUIH, METAJTINYECKOMN CTPY>KKHU U IPYTUX UHOPOJHBIX MaTepuasos.

ITO MOKeT NPUBECTH K MOKAPYy WM HECYACTHOMY CJIy4alo.

* He ycranaBnuBaite u He 3kcruryarupyite [1Y ¢ moBpeKI€HHBIMU WJIA OTCYTCTBYIOIIUMHU JI€TAISIMH.

9T0 MOKET NPUBECTHU K BO3rOPaHUIO, aABAPpUHU WJIH TCJICCHBIM MOBPECKICHUAM.

* He caguTech Ha yakoBOYHYIO Tapy.
* [Ipu cocTaBneHnu yakoBOYHON Tapbl CyMMapHasi BbICOTa HE JIOJIKHA MPEBBIIIATh YKa3aHHOM.

9T0 MOXKET NMPUBECTHU K TCJIECCHBIM IMOBPECKACHUAM.

DJIEeKTPONPOBOAKA

/N OCTOPOXHO

* [Ipu nogxmouenuu [TY k ceTu muTaHUs ClelyeT BBECTH B JIMHUIO MUTAHUS PEKOMEHJOBAaHHBIN 3alllUTHBINA
aBromar (MCCB) mim ycTpoHCTBO 3alUTHI M0 0cTarouyHbiM TokaM (RCD)/ ycTpoiicTBO 3allIUTHOTO OTKIIO-
yernss (ELCB). (COBMECTHO ¢ 3allUTHBIM aBTOMAaroM). YKa3aHHBIC YCTPOWCTBA CIICAYET HCIIOJIB30BaTh B

Mpeaenax yKa3aHHBIX ISl HUX BeJIMYHMH TOKA.
* [lonp3yiiTech NpoOBOIaMH YKa3aHHBIX Pa3MEPOB.

B npoTHBHOM ciTy4ae BO3MOKHO BO3rOpaHue.

* He npumensiiTe ouH MHOTOXXWIBHBIH Ka0elb Jis HoAKIIoYeHUs K [TY HEeCKONBKUX ABUraTeNeH.
* He moaxirouaiiTe mojaBUTENh BEIOPOCOB K BTopryuHOM merw 114,

ITo MOKeT MPUBECTH K BO3TOPAHMIO.
YOenurecs B HaIE)KHOM IOAKIFOYEHUHN IIINH 3a3EMJICHUS.
B npoTuBHOM ciiydae BO3MOKHO MOPakeHNe TOKOM HJIM BO3ropaHue.

* [TogkmrodeHue TOMKHBI BHITIOTHSTE KBaJ’II/I(i)I/IHI/IpOBaHHLIC OJICKTPUKH.
° CJ'IGZ[I/ITC, YTOOKI NOAKIOYCHUEC MPOBOAWIOCH ITPU OTKJIFOYCHHOM MUTAHUU.

¢ 3azemutite 114 cornacHo MCKAYHApPOAHBIM U MECTHBIM IIpaBUJIaM

B NMPOTUBHOM CJIyda€ BO3MOKHO IMOPAKEHUE TOKOM.

* [Toaxmnrouaiite ITH TOIBKO MOCIE MOTHON €r0 YCTAHOBKH.

B npoTuBHOM ciiydyae BO3MOKHO MOPaKeHNUEe TOKOM M TeJIeCHbIE TIOBPesKIeHHS.

* [IpoBeprre, uTOOBI YKcIO (a3 1 HOMHHANBEHOE HANPSHKEHUE M3MIENUsT COOTBETCTBOBAIO YKCTy (a3 U Hampsi-




KCHHIO CCTHU ITUTAHUA.

B npoTnBHOM ci1y4ae BO3MOKHO BO3TOpaHMe HJIN aBapHsl.

* He moaxirouaiiTe mpoBo/ia CETEBOTO MUTAHUS K BRIXOAHBIM KiiemMaMm (U, V u W).

* He noaxitouaiite TopMo3HOU pesuctop mexay kiemmamu P (+) u N (-), Pl uN (-), P(+) u P1, DBu N (-), P1
u DB

ITO MOKET MPUBECTH K BO3TOPAHUIO WJIM ABapPHU.

» Kak mpaBuio, mpoBoia KOHTPOJILHBIX CUTHAJIOB UMEIOT CIa0yro M30JAIMI0. ECIM OHU CITy9aifHO KOCHYTCS
JIIO00T0 M3 CUJIOBBIX IPOBOJOB OCHOBHOW CXEMbI X M30JISAIIMOHHAs 000JI0U4Ka MOKET ObITh IpoOuTa. B Takom
ClIy4ae, BEICOKOE HAIPSHKCHHE TIOMAIeT Ha CUTHAIbHEIC Ienu. O0eCcneusTe 3anuTy OT Ipo00si CUTHAIBHBIX

IIPOBOAHUKOB OT KOHTaKTa C BEBICOKOBOJIBTHBIMU ITPOBOAAMMU.

B IMPOTUBHOM CJIYy4ae€ BO3MO’KHO MOPAKCHHUE TOKOM U TEJICCHbIC NMOBPECKIACHUA.

 Ilonkmrouaiite Tpexdasneiid apurarens K kiemmam 114 U, V, u W, BeipaBHUBas npu
3TOM (ha3HbIC TPOBOJA OTHOCUTENBHO APYT APYTa.
Heco0JroneHue 3T0ro MoskeT NPUBECTH K TPaBMaM.
» [IY, gBurarens u MPOBOJAKA SBISIOTCS MCTOYHUKAaMU TloMex. [103a00TbTech 0 OecniepeboitHol paboTe pacto-
JIO)KEHHBIX NOOIM30CTH IPUOOPOB U IIPUEMHUKOB. J{JIs mpenynpexaeHus cO0eB IBUTaTels ciaeLyeT IPUMEHSTh
Mepbl KOHTPOJIS TOMEX.

B npoTuBHOM ci1y4ae BO3MOKHBI aBapHHU.

MepbI 0€30aCHOCTH NMPH IKCILIYATALIUH

/N OCTOPOYXHO

* [lepen BKJIIOYCHMEM NHUTAaHUS yOeqUTECh, YTO KPBIIIKA KIEMMHOW KOpPOOKHM cToMT Ha Mmecrte. He

CHUMaMTE e¢ IIpHU MOAKIOYCHHOM IMTUTAaHUU.

B IMPOTHBHOM CJIYy4a€ BO3MOKHO IMMOPAKCHUE TOKOM.

* He paGoraiiTe ¢ BBIKJIIOYATENIMU MOKPBIMH PYKaMU.

B npoTuBHOM ciiy4ae BO3MOKHO NMOPAKEHHE TOKOM.

* Ecnm BoiOpana ¢yHkuust moBTopa, [1Y MOKET BKIIIOYHTHCS aBTOMATHYECKH W TPOU3BECTH ITYCK
JIBUTATEIIS] B COOTBETCTBUU C €r0 COCTOSTHUEM TIOCIIE Pa3MbIKAHHS.
(IlmanupyiiTe paboTy MEXaHU3MOB U OOOPYAOBAaHMS C YU4e€TOM O€30MaCHOCTH MPH BO3MOXKHOM IIepe3a-

nycke [TY)

* FEcnu BeiOpana (GyHKIMS OpeayNnpexIeHUs] CBaIUBaHUsL, pexuM padotsl [T o BpeMeHu yckopeHus
3aMeJUICHUs MOXKET OTIMYaThCsl OT 3ajaHHoro. [lnanupyiite paboTy oOopynoBaHHs C ydyeToM oOecrie-
yeHus1 0€30MacHOCTH B ATOM Cllydae.

Heco0onenne 3Toro MokeT NpUBECTH K HECYACTHOMY CJIYYal0




» Kuomku manenu ornepaTopa JeMCTBYIOT €CIIH TOJIBKO BKJIIOUEHA paspemaromas ux Gynkmus (kox FO2
(=0, 2 or 3)). Ilepen oTkItOUEHHEM KHOIOK IMaHEIW omepartopa (A AUCTAaHLUMOHHOIO YIIPABJICHUS)

IMOATOTOBBTC OTACIIBHO CTOAIMIMEC KHOIIKKW [JId 3allyCKa U OCTaHOBKHU

KnaBuma (STOP) neiicTByeT, eciu TOJBKO BKIIOUeHa paspermraromias ee ¢pynkius (kog F02). Cre-
IyeT TPEeyCMOTPETh OTACIBHO aBapuiiHYI0 OCTaHOBKY. Eciiu nmpuopurtet GyHKIMN KiaBuim & (STOP)

cHAT, a koMaHael FWD nnu REW aktuBupoBansl, 1o ocranoBka 114 ¢ knaBuarypel knasuieidn STOP

HEBO3MOXHa. /{151 akTMBanyMy KJIaBUIIN (STOP) nnst aBapuiiHOM OCTAaHOBKM YCTAHOBUTE MPUOPHUTET
KJ1aBHUIIA cton kox H96
(=1 nnu3)
[Ipu OOHyNEHNU COCTOSHMS OLUMOKM U BKJIIOYEHHOM YIPABISIIOIIEM CUTHaje npoucxonuT myck [1Y.
VY6enutech B 3a011arOBpEMEHHOM OTKJIIOUEHHUH YIPABIISAIONIET0 CUTHANA 1)1 0€30I1aCHOM omepanuy.
Heco0aronenne 31010 MokeT NPUBECTH K HECYACTHOMY CJIy4al0
*Eciu yCcTaHOBJIEH peXUM Iepe3alycka Ipu BHE3aHOM OoTKa3ze nutanud (xkox F14=3,4 wnu 5), To, npy|
BOCCTaHOBJIEHUH nuTanus, [IY aBromarnyecku 3amyCTUT JBUTATENb.
[TnanupyiiTe paboTy MEXaHW3MOB U O0OPYIOBAHUS C YYETOM O€30MaCHOCTH MPHU BO3ZMOXKHOM TIepe3a-
nycke IT4.
* Ilpu HempaBUIBHON yCTaHOBKE (DyHKIIMOHAIBHBIX KOAOB, WM JCUCTBUSX, BHI3BAHHBIX HEBEPHBIM
NOHMMAaHHUEM MHCTPYKILMH [0 3KCIUTyaTalluy Wi pykoBoAcTBa nonb3oBareiast FRENIC-Mini, neurarens|
MOXeET paboTaTh Ha peKUMax, HEAOMYCTUMBIX [0 MOMEHTY M CKOPOCTH.

9T0 MOKET IMPUBECTU K aBAPUHU U TCJICCHBIM MMOBPEKICHUAM..

* He npuxacaiitecs k kaemMaM [1Y npu BKIIOYEHHOM ITUTAHUHU, JAXKE €CJIM OH OCTAHOBJICH.

B npoTuBHOM ci1y4ae BO3MOKHO NOPaskeHHE TOKOM.

/A BHUIMAHWE

* He HOJ'IBSyfITGCB BKJIFOUEHHEM/BBIK/IFOYEHNEM ITUTAHUS 1A HYCKa/OCTaHOBKI/I paGOTBI IT4.

ITO MOKET IPUBECTH K aBapHH.

* He Tporaiite paguatop uiam TopMo3HOM pe3uctop. OHU MOTYT OBITH OYEHB TOPSYHMHU.

9T0 MOKET BbI3BATh 0KOT.

* ITY nerko nepeBoauTCs B BHICOKOCKOPOCTHOM pexkuM. lIpexkne, ueM MEeHATh YCTaHOBKH, IIPOBEPHTE
TEXHUYECKHUE JaHHBIC JIBUTATEIIS.
* The ®ynkuus Topmoxenus [14 He nmpegycMarprBaeT MEXaHUYECKUX CPEICTB YACPKaHMUS.

Caenyet co0/1101aTh OCTOPOKHOCTH BO M30eKaHMe TeJIECHBIX MOBPeEKICHHIA.




YceTanoBKka ynpaBisilOIIUX NnepeKIdaresei

/AN OCTOPOYXHO

* Jlo ycraHOBKH J1I000T0 BHYTPEHHETO YMPABIAIOLIETO MEPEKIIoYareis, BBIKIIOUUTE MUTaHUE U TO-
NOXAUTE He MeHee 5 MUHYT A mogaened 1o 30 kBt u 10 munyT nns mozneneit 37 kBt u Bbiue,
yOeauTeCh, NCIOIb3YsI MYJABTUMETP U MOI00HBII PUOOP, YTO HAIPSDKEHUE MEXKTY KiieMMaMu P(+)

1 N(-) oIyCTHIIOCH HIKE 23 BOJIBT.

B IMPOTHBHOM CJIY4a€ BO3MOKHO MMOPAKCHHUE TOKOM M TCJICCHBIEC ITOBPECK/ICHUS.

TexHuveckoe 00CIy;KMBaHHeE, IPOBEPKA, 3aMeHA JIeTaJIeil.

N\ OCTOPOYXHO

* BpixirounTe nNUTaHME UM NOJOXKAWTE HE MeHee 5 MuHyT Juist moaeneit 1o 30 kBt u 10 MunyT s
mozeneit 37 kBT u Bbile, npexie, 4eM NPUCTYIUTh K IPOBEpKe. YOeauTech B OTCYTCTBUU CBEUCHUS

CH-mucrinest, u uro HanpspkeHue 1enu csa3u DC (kiemmbr P (+) u N (-)) menbiie 25 B DC.
B npoTuBHOM cJIyuyae BO3MOKHO MOPa’KeHNe TOKOM U TeJIeCHbIe MOBPeKIeHHUsI.

» OOciy’)xuBaHue, MPOBEPKAa M 3aMeHa JieTallell BBINOIHAETCS TOJIBKO KBaJU(PHIUPOBAHHBIM IIEp-
COHAJIOM.

* [lepen HayaaoM pabOT CHUMHTE YacChl, KOJIbLIA M PYTUE METANTHYCCKHE IPEAMETHI.

* [Tonmp3yliTeCch N30JIUPOBAHHBIM HHCTPYMEHTOM.

B NMPOTHBHOM CJIy4Ya€ BO3MOXKHO IMOPAKCHHE TOKOM M TCJICCHBIC MOBPEC/KICHUA.

Yruaunzanus

A\ BHUIMAHUE

* [Ipu yrunuzanuu c IT4 cnenyet oOpamiarbes Kak ¢ HHAYCTPUAIbHBIMU OTXOAAMH.

B IMPOTHBHOM CJIyda€ BO3MOKHbI TPaBMbI.

Hdpyroe

/N OCTOPOYXHO

¢ He nriTaliTtech BHOCUTH n3MeHeHud B [1Y.

9T0 MOKET NMPUBECTHU K IMOPAKCHUI0 TOKOM U TCJIECCHBIM IMOBPCKACHUAM.

O6mme Mepbl MPETOCTOPOKHOCTH

B nensx HamisiiHOTO M300pa)keHHsl JeTaliell B WILTIOCTPALMsIX MOTYT OTCYTCTBOBAaTh M300paskeHUs
KPBIIIEK WK Tabnuuek O6e3omacHocTH. [lepen skcmtyaramnueit ux ciemyer ocmorpeTs Ha 14, a takxe

HaWTU UX ONHCAHUE B PYKOBOACTBE IOJIB30BATCIIA.

vi



CoorercrBue HopmaTnBaMm EC 11 HU3KOBOJIBTHOTO 000PY10BAHHIO
T4, umeromuii mapkupoBku CE wiu TUV M yCTaHOBJIEHHBIH B COOTBETCTBUM C MPHMBEICHHBIMU HHKE
yKa3aHUsMH, cuyuTaerca cooTBeTcTBytomuM JlupektuBe EC 1o HHM3KOBOJIBTHOMY 00OpPYIOBAHUIO

73/23/EEC.

/AN BHUMAHWE

1.Knemma 3asemnenns & G nomkHa ObITH BCETa MOAKIIOUEHA HA 3€MIII0. YCTPOWCTBO 3alUTEI MO OC-

tatouHbM TokaMm (RCD) unu yctpoticTBo 3ammtHoro otkiroueHus (ELCB)* He qomKHBI OBITh €IUH-
CTBEHHBIMHU CPEACTBAMHU 3aIIUTHI OT MOpaKeHHsI TOKoM. Crieure, 4TOOBI pa3Mep MPOBOJOB 3a3eMIIe-
HUS MPEBBIIIAT Pa3Mephl MPOBOIOB MUTAHUS

* Mckirouas MOJIeNH, B KOTOPBIX MPEIyCMOTpPEHa 3alliuTa OT 0OpbhIBa 3a3€MIICHHUS.

2. 3amutHbiil aBromar (MCCB), ycrpoiicTBO 3amuThl o octarounbiM TokaM (RCD)/ycrpoiicTBo 3a-
mmmtHoro otkitoueHus (ELCB) unu marautHseiii kontaktop (MC), ecnu o npumensitores B 14,

JOJDKHBI cooTBeTcTBOBaTh cranaapraM EN umm IEC.

3.Ecnu nns 3amMThl OT MOPAXXEHMs TOKOM B JIMHMSX M Y3J1aX MPSIMOTO U IMPOMEKYTOUHOTO HOJKIIO-
YeHHS K CETH NMUTAHUS UCIOJIB3YIOTCSl YCTPOUCTBA 3alIUTHI IO OcTaro4HbIM TokaM (RCD)/ ycrpoii-
ctBo 3amuTHOrO OoTKiItodeHus (ELCB), To RCD/ELCB, nonkirouaeMble O CTOPOHBI TpexdazHOon

cetu mutanust 200/400 B, momxHbI ObITE THIIA B.

4. 3arps3HEHHOCTh BHEIIHUX yCIoBUi skcrryarauuu [TH He nomkHa mpeBblaTh YpoBHS 2 (COIIAcHO
Pollution Degree). Ecnu ypoBeHb 3arpsi3HeHUs JocTUraeT 3 uin 4, cinenyer nomecTutsb [TY B Koxyx

tuna [P54 unu 6osee BEICOKO3AIIUIIIEHHBIN.

5.. Ilpm ycranoske T4, apocceneit AC u DC, BXOIHOTO U BBIXOTHOTO (HIBTPOB B KOXKYX, CTECTIEHBb
3aIIUTHI TOCJIETHETO MO KHA OBbITh He Hike [P2X (110 BO3MOXHOCTH, BEPXHSSI IOBEPXHOCTH KOXKyXa
JIOTKHA UMETh CTETIeHb 3alUIeHHOCTH He Huxke [P4X), 4To0b! pe1oXpaHuTh 4eI0BEYECKOe TENO OT

KOHTAKTa € y3JIaMH, HAXOAAIIUMHUCS IO HAIIPAKCHUCM.

6. Henb3st mozicoenMHATh K KIEMMaM 3a3€MJICHHS MEIHbIC NMPOBOTHHMKH. Mcmonb3yiite 0OXKUMHBIE

KJICMMBI C OJIOBAHHBIM WJIN AHAJOTUYHBIM IMOKPBITUCM.

7. Ecmu IT4 skcrutyatupyetcst Ha BbicoTe cBbimie 2000M, 1enb yrnpaBieHUs TOJDKHA OBITh 3alUIICHA

ycuieHHou n3omsinuei. [TY He npeaHa3zHaveHsl 11t paboThl Ha BeicoTe cBbImie 3000 M.
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CoorsercrBue qupexkTnBe EC nmo Hu3koBoabsTHOMY 000pynoBannio (Ilponoskenne)

A BHUMAHUE
8. [Ipumenstiite npoBogHuku cornmacHo EN60204.
. Homu- PeKoMeHIyeMBIi pasMep mpoBoa (mm-)
§ HaJIbHBIN CCTCBLI€2 Uens ynpasne- | "
g ToKk MCCB | Bp1Bosip! * o O HUSA 2 % § =
2 o W [LI/R, | & = A = emma) - Egpo- =552 & § -
Py Tun T4 RCD/EILC L2/S, L3/T]| E ~. % 5| ¢ BUH- | meiicKuit & = & EL% = B
§ = B * 3a3eMicHHE § ;ﬂ 8 —|TOBBIM | THN g é g = § E ~
% (A) [G] C-E = tc:af =] Kperl- | KONOAKH | & % % 5 &,
EO c 6e3 | ¢ | Ges NICHHEM | C3aKH- | R & | Z
DCR | DCR | DCR |DCR MaMu
0.75|FRNO.75F1m-4E 5 5
1.5 |FRN1.5F1m-4E 10
2.2 |FRN2.2F1m-4E 15 2.5
3.7 |FRN3.7F1m-4E 10 20 23 25123
5.5 |FRNS5S.5F1m-4E | 15 | 30
7.5 |FRN7.5F1m-4E | 20 | 40 4.0
11 |FRNI11FIm-4E 30 | 50 | 40 | 6.0 | 40 | 4.0 -
15 |FRNISF1m-4E 40 60 6.0 10 | 6.0 | 6.0
18.5| FRN18.5F1m-4E 75 ’ 16 10 10
22 |FRN22FIm-4E | 50 | 100 | 10 16 | 025 | 025
30 |FRN30F1m-4E 75 125 16 | 25 16 75 110 710 2.5
37 |FRN37F1mW-4E 100 75 35 25 0.75 0.75
45 |FRN45F1m-4E 150 50 35 35
55 |FRNS5S5FIm-4E | 125 | 200 | 35 |25x2| 50 |16x2
75 |FRN75F1m-4E 175 25x2 25x2 | 25x2
90 |FRNO9OF1m-4E | 200 95 95 | 120
110 |FRN110F1m-4E | 250 50x2 50x2 | 150
132 |FRN132F1m-4E | 300 . | 70x2 | 70x2 25
160 |[FRN160F1m-4E | 350 185 240 | 300
200 |FRN200F1m-4E 300
220 | FRN220F 1 m4E | 2% 300 ol

[Tpum. 1) CumBo:n (M) B 0603HaYeHHH MOXKET OBITH S (cTanmaptHoe npeanoxenue), E (¢ EMC ¢unsrpom),

win H (moznens ¢ apoccenem 3sena DC)..

*IFa6apHTLI u Monenb MCCB unu RCD/ELCB (uckitodast MoJeN, CIIeUaIbHO MpeIHA3HAYCHHBIC IS
3alUThl OT OOpPbIBA 3a3€MJIEHMSI) MOTYT MEHSTHCS B 3aBUCUMOCTH OT MOLIHOCTU TpaHc(opmaropa mnu-
taHus. [TogpoOHOCTH CMOTpPU B COOTBETCTBYIOILEH TOKYMEHTALIUH.

*2 Pexomennyercsi BblOuparh ceueHue cereBoro mposoga [IBX (70°C, 600V), ucxoas u3 okpyxaromei

temneparypsl 40°C.
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CoorsercrBue cranaapraMm UL u kanaackum cranaapram (ceprudukanus no cUL)

T4, umeroruit mapkupoku UL/cUL u ycTaHOBIIEHHBIN B COOTBETCTBUH C MIPUBEICHHBIMU HUKE

yKa3aHUsIMHU, cauTaeTcs cooTBeTcTBytonuM ctanaapram UL u CSA (ceprudunmponan mo cUL)

A\ BHUMAHWE

Iloka3arean KOPOTKOI'o 3aMbIKaAHUSA

O3Ha‘IaeT, YTO JAaHHOC YCTPOfICTBO MOXCT NPUMCHATHCA B CCTH IMUTAHUA, O6€CHC‘-IPIB3IOHI€I>1 Harps-

KeHue He O6osee A BOJIBT U TOK He Oosee B (c.kx.B.) ammep.

1. 38.H_II/ITa ABUTATECIIA OT NIEPETPY3KHU C IOMOIIBIO HOJ'IyrIpOBOI[HPIKOBOfI CXCMbI (TepMOBHCKTpOHHOe
peiiC 3alIUThL IIBI/II‘aTCJIH) npeayCcMoTpCHa BO BCEX MOACIIAX.

Jl1sl yCTaHOBKM YPOBHSI 3aILIUTHI MOJIb3YHTECh PYHKIMOHANbHBIMU Kofgamu F10-F12.

2. JlaHHO€ YCTpPOMCTBO MOXKET MPUMEHSTCS B 1MW MHUTaHHS, 00eCTeUnBaroOIIei He Ooyiee YeMm
100,000 (c.x.B.) Tpex (a3zubiM cuMMeTpUIHBIM TOKOM, 240 Bonsr MakcumymMm aiis 200B kinacca 30
kBT nnu mensine, 230 Bonst makcumyMm st 200B kmacca 37 kBt u 6omnbiie unun 480 BONBT

MakcumyM i 400B kiacca.
3. [Ipumensiite Tonpko Meanbie TpoBoaa 60°C/75°C.
4. B nensx ynpasieHHs IPUMEHSINTE TOJIBKO NIPOBOAA Kiacca 1.

5. BpeMeHHas mpoBoJKa BBINOJIHAETCA TOJIBKO € momounpio cranaapru3oBaHHbix (UL m CSA)
3aMKHYTBIX COEIMHUTENEH, pa3Mepbl KOTOPhIX COOTBETCTBYIOT KaJIUOPy MPUMEHSEMbIX MPOBO-

JIOB.

6. Bce npoBonnuku ¢ kontakroB L1/R, L2/S, L3/T, RO, TO, R1, T1 nomKHBI ©IMETHh BO3MOXHOCTh

OTKJINOYATCA U BKIIFOYATCA € OAHOI'O U TOI'O K€ aBTOMATA OT HAIIPAKCHUA IMTUTAHUA.

MCCB
Disconnect or MC
ELCB etc
X *— L1/R
Power v/'/ L2/S
supply b A
¢ RO
g TO
R1
T1
FRENIC-Eco




CoorsercrBue cranaapram UL n kanaackuMm cranaapram (cepruduxanus no cUL). Ipo-

IOJIZKEHHe.

A\ BHUMAHWME

7. BeraBbre cranaaptHslii (mo UL) ruraBkuii nmpeoxpanuTenb MexIy ceThio nutanus u [14 cormacHo Tabnure.

TpeOyemblit MOMEHT GyHT Ha mioiim (H+

Pa3Mep moBoaa 11o

M) AWG wmm (mm® g g
<
Herms ZEEaBne- Bcenomo- [Lenb ynpaBneHm% %
Bcmomora- Bcnomora- [rarenbHbIN 5 &
T ITH Ce- TeIbHBI HC- | oM Espo- TeIbHBIH | MCTOUHMK | o MMA Espo- |5 g <
(uHBEpTOpPa)  |TEBEBIE ¢ BUH- |metickuii | CeTeBbIe ¢ BUH- | meitckuit |Z ] E
TOYHHUK ITATAa- HCTOYHHUK | MUTAHUA s |z
KJIEeM- - TOBBIM THII KJIEMMBI owranms | Bents | TOBP™M THII ;5( S
MBI KpEM- | KOJMOAKH KpEeIl- | KOJOAKH |© e
RO, TO JICHHEM | C 3a)KU- RO, TO RTIO p{} | [renmeM| ¢ 3a- E é
MaM# ’ KAMMH (=2
FRNO.75F1m-4E 615
FRN1.5F1m-4E 15.9 14 10110
FRN2.2F1m-4E 15115
(1.8) (2.1)
FRN3.7F1m-4E 20120
FRNS5.5F1m-4E 30130
FRN7.5F1m-4E | 33.6 12 (3.3) 40140
FRNI11F1m-4E | (3.8) 10 (5.3) - 60 | 50
FRN15F1m-4E 70 | 60
FRN18.5F1m-4E (551'83) 834 90|75
FRN22F1m-4E ’ 6(13.3) 100|100
FRN30F1m-4E 4(21.2) 125[125
FRN37F1m-4E 119.4 3(26.7)
FRN75F1m-4E 2x2 (33.6)
FRNO9OF1m-4E 4/0
(107.2)
238.9 2/0x2
FRNI110F1m-4E | (27) %1
(67.4) 14 21
FRN132F1m-4E 3/0x2 (85) @.1)
4/0x2 '
FRN160F1m-4E (107.2)
424.7 300x2
FRN200F1m-4E (48) (152)
400x2
FRN220F1m-4E (203)

[Ipum. Cumsoi (M) B 0003HaUEHUU MOXKET OBITE S (cTanmapTHOe mpemioxenue), E (¢ EMC ¢unsrpom), umu H (Moxens

¢ npoccenem 3BeHa DC).

%1

IMPOBOAHUKOB.

BriOupaiiTe HOMHHANBHBIH TOK MPEAOXPAHHUTENS HIIU

3alllUTHOIO aBTOMAaTra B COOTBCTCTBHH C CCUYCHUCM




"] Mepsl NpeA0CTOPOKHOCTH MPH IKCIIYaTAHH

PabGora 0ObIUHBIX IBUTATENEH

IIutanue
OOBIYHOTO

JABUTATCJIA HA

400 B

[Ipu pa6ore ITY Ha oObrunbI 400-BOJBTOBBIN IBHUTATEIh C YPE3MEPHO

JUTMHHOM HpOBO,Z[KOﬁ BO3MOKHO IMOBPCKACHUC N30JIALINN ABUTATCIIA. HpI/I

BeixogHoit 1enu  (OLF),

bunsTp

IIPEABAPUTEIILHO IIPOKOHCYJIBTUPOBABIIUCH C IIPOU3BOAUTEIIEM JBUTATEIIA.

HEOOXOIMMOCTH  HMCIIONB3yHTe

Jiis neurareneit Fuji, 6arogapst yCHICHHOM H30JISIIIAH, BEIXOTHON (DUIBTP

TpedyeTcs.

Iloka3arenu
MOMCHTA U
pocT

TeMIeparypsl

Ecnm oObrunHbIin ABUTaTens nutaetcs ot [IY, To ero temmeparypa BhIIIE,
4YeM IpU MUTAHUU OT ceTH. B aumamasone Mamibix ckopoctei, rae s dekt

OXJIAKACHU HEBCIIMK, CICAYCT CHU3UTh MOMCHT Ha BaJly JABUTATCIIA.

Bubpanus

Ecnu ITY BXoauT B cocTaB arperara, BO3MOKHO BOSHUKHOBEHUE PE30HAHCA HA|
YacToTax CBOOOHBIX KOoJIeOaHU caMOTo arperara.
CrnenyeT y4uThIBaTh, 4YTO padoTa ¢ ABYXMOMIOCHBIM JBUTATEIEM Ha 4acTOTE
60 I'11 ¥ BBIIIE MOXKET MIPUBECTH K AHOMAJILHBIM BHOPALIUSM.
* PexomeHayeTCs NMPUMEHEHHE PE3WHOBBIX COCAMHEHUN WM PE3UHOBBIX
memriepos.

* Jlnst yxoma u3 pe30HaHCHOM 30HBI UCTIONIB3YHTE (DYHKIIUIO CTYTIEHYATOTO

HU3MCHCHU 4aCTOThI.

ITomexu

[Tpu pabote apurarens ot [IY, ypoBeHb €ro moMex BbIIIE, Y€M MPH MUTA-
HUM OT 00buHOM ceru. [loBwienue Hecymei vactotsl [IY mosBossier
CHU3UTh ypoBeHb NoMex. Pabota Ha yactote 60 'l 1 BbIlIe Takke BEAET K

MOBBILICHUIO YPOBHSI IIIyMa.

Pabora crienuanbHbBIX IBUTA-

TeJen

B3peiBozamm
IIICHHEIC JBU-

rarcin

[Ipu pabote ITY Ha B3pBHIBO3AIIMINECHHBIN JABUTATEIbL CIEIYET MpEABAPH-

TCJIbHO COITIACOBAaTh NPUMCHCHUC Taxkoi KOH(i)I/IpraI_II/II/I.

ITorpyxHbie
JBUTATEIIN U

HaCOCHI

HoMuHanbHBIN TOK y TAaKUX JBUTaTeNEH BBIIIE, YeM Y 0ObIYHBIX. [Ipumensiiite
un [1TY, y KoTOporo HOMMHaJIbHbBIN BBIXOJHOW TOK BBIIIIE, YEM Y JBUTATEIIA.
Takue nBUraTeay OTIMYAOTCS OT OOBIYHBIX MO TEIJIOBBIM MapameTrpam. [1py
YCTAaHOBKE (PYHKIIMI SIIGKTPOHHOM TEIUIOBOM 3alllUTHl 3aJIaBaiiTe MaJble

BHAUYCHUA TCIIOBBIX IMOCTOSIHHBIX BPECMECHU ABUT'ATCIIA.
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B ABUTaTCIIIX C MapaljiCJbHbBIM BKIIIOYCHHEM TOPMO30B INUTAHUC LCIIU TOP-

MOXCHUA OCYHICCTBIIACTCA OT HGpBH‘IHOfI OCITH. HpI/I HCIIPABUJIBHOM COCOM-

JBurarenu
HEHHUH 1IN TOPMOKEHHUS ¢ BbixoaoM 1Y TopMoxkeHre He TEICTBYET.
C TOPMO30M
He npumensiite [I4 nnsg nutaHus ABUArareiaed ¢ MOCIENOBATEIbHBIM BKIIIO-
YEHUEM TOPMO30B.
Morop Ecnu ais nepenayu MOITHOCTH IPUMEHSIETCSI CMa3bIBaeMasi KOpoOKa repead
T -
WM PEIyKTOp, TO MPOMOJDKUTENbHAS padoTa Ha MaJbIX CKOPOCTSIX MOXKET
PELYKTOPBI
MPUBECTH K OOCTHEHHIO CMa3Ku. 30eraiiTe Takux pe>kuMOB paOOTHI.
CuHXPOHHBIE | {115 TAKMX JABMTaTesel TpeOyloTCs crienuaabHble Mephl. [10 3ToMy Mmooy
JABUTATCIIN MIPOKOHCYIBTUPYHTECH ¢ Kommanueit Fuji
OnHodaszHble OnHodasuple ABUraTeJ i He MOXOAAT IJsl YIPABJEHUS CKOPOCTHIO C
JABUTIaTCIIA nomoumibio ITY. Ilpumensiite Tpex¢a3Hble IBUTATEJIN.
Hcnons3yitte [TH mpu BHemHEe# Temneparype ot —10 mo + 50°C.
o PanuaTtop U TOPMO3HOM PE3UCTOP MOTYT, MPU ONPENEIEHHBIX YCIOBUSX,
KpyXa
Mecto CUJIBHO HarpesaThCs, mo3tomy [IY cienyer yctaHaBnmMBaTh Ha HEBOCILJIAMe-
o1Ke
YCTAaHOBKH  [HsIeMbIi MaTepual (MeTa).
YCIIOBHUS

CHGI[I/ITG, 4TOOBI BHEIIIHHE yCJI0BUs B MCCTC YCTAHOBKU COOTBCTCTBOBAJIN

ykazaHHbIM B [1aBe 2, Paznen 2.1 "YcnoBust skcrutyaTaliuu U XpaHeHus'.
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KoM6unanus ¢ nepudepuitHpiM 000pyI0BaHHEM

[l 3a1UTHl MPOBOJAKK YCTAHOBUTE B NEpBUUHYIO 1ienb [IY pexoMeH10BaHHBIM

VYcranoBka |3amutHbI aBToMar (MCCB) ninn yCcTpOWCTBO 3aIIMTHI 10 OCTATOYHBIM TOKaM
MCCBu |[(RCD)/ yerpoticto 3amutHoro otkitoueHusi (ELCB) (Y30 ycranaBnuBaercs
RCD/ELCB |TOIBKO COBMECTHO C 3allIUTHBIM aBTOMATOM). YOEIHUTECh, YTO MOITHOCTh BBOJIA
MUTAHUS COOTBETCTBYET PEKOMEHIOBAHHOU BEJIMUUHE.
Ecnu s mopkimioueHust K OOBIMHOM CeTH WIIH ISl APYTUX LEeNIei BO BTOPHYHON
YcraHoBKa

KOHTaKTOpa BO

nenu IIY ycrtanoeneH maruutHblii koHTakTop (MK), HeobOxomumo cieauTs,

yToOBI epen HavajoM onepanuii ¢ MK (Bxi/Beixir) gurarenb ObUT OJTHOCTHIO

BTOPUYHYIO
OCTaHOBJICH.
1153313
He noaxitovaiite BO BTOPUYHYIO 1IETTh MATHUTHBIA KOHTAKTOP COBMECTHO C T10-
JAaBUTEJIEM BEIOPOCOB TOKA.
VYcranoBka | He mepekmiouaiite maruutHbeiii kontaktop (MK) 6onee ogHoro pasa B 4ac, T.K.

KOHTAaKTOpa B
HNEPBUYHYIO

LIETTH

3TO MOXKET BbI3BaTh oTKas [1Y.
[Tpy HEoOXOAMMOCTH YaCThIX MYCKOB U OCTAHOBOK TMOJb3yHTECh CUTHAIaMU

FWD/REV wnu kinasumamu RUN/STOP

3ammmra

JIBUTATENA

B ITY umeercs (GyHKIMS IEKTPOHHOM TEIIOBOM 3aIMTHI, KOTOpasi MOXET Mpe-
JOTBpaTUTh OTKa3 aBurarens. HeoOxoqumo ykas3aTh ypoBeHb cpabaThIBaHUS U
TUm ABurarens (oObraHbIA WK 11 padotel ¢ [1Y). [y BBICOKOCKOPOCTHBIX M
BOJIOOXJIAXK/Ia€MBbIX ABUTATENEH CIeayeT 3aaBaTh Majble 3HAUYCHUS TTOCTOSTHHON
BPEMEHU U YPOBHEW cpabaThIBaHusI.

Ecnu perne TemioBoil 3alIUThl MOAKITIOYEHO K IBUTATEIIO JIMHHBIMHA POBOAA-
MU, TO BO3MO)KHA HABOJKA BBICOKOYACTOTHBIX TOKOB Y€pe3 Mapa3uTHYIO0 €MKOCTb.
OTO MOXET BbI3BATh pa3MbIKaHHE TEIUIOBOTO pelie MpU TOKaX, MEHBIIUX

YCTAaHOBJICHHOI'O YPOBH:I. B sTux ClIyvdasaXx CJICAYCT NOHU3UTh HECYLIYIO YaCTOTY

WIN IpUMEHNUTH GuiIbTp BeixogHoH 1enu (OLF).

Hcxnrouenue
u3 CXEMBI
KOHJIEHCaTopa
KOppEKLUU
k03P pury-
€HTa MOIIHO-

CTH

He craBbTe KOHIEHCATOP KOPPEKUUU KOA(PPUIMEHTA MOIIHOCTHA B TIEPBUYHYIO
nensb [TY. (s moBeimenns ko3p@uimeHTa MOIMIHOCTH HCTIONB3YHTE JPOCCENh
DC). He BkitovaiiTe KOpPEKTUPYIONINI MOITHOCTh KOHACHCATOP B BBIXOIHYIO

uens [TY. D10 MoxkeT npuBecTr K oTkiatodeHuto T4 mo TokoBo# neperpyske.
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Uckimrouenue

n3 CXCMBI I10-

He craBbTe mMogaBUTENb BEIOPOCOB TOKA BO BTOPUYHYIO Tiemnb [14.

IIpoBonka

JABUTEIS
BEIOPOCOB
TOKa
CHumxenue Hns coorBerctBUsa ctangaptaM no OMC pekomeHayercs npumenenne OMC
omex buIbTpa U SKpaHUPOBAHHBIX MPOBOOB.
Boprba c | Pa3mbIikanue no nepeHanpspkeHuto HeHarpyskeHHoro ITY (mnmm pabotaromiero Ha
BbIOpOCAMHU | HU3KYIO Harpy3Ky), MOXET ObITh BBI3BAHO BHIOPOCAMHU TOKA BCIIEACTBHE Pa3Mbl-
TOKa KaHUs/3aMbIKaHus ()a30CABUTAIONIETO KOHIEHCATOpa B CUCTEME MUTAHUS.

* Cnenyet noakmrounth Kk [TH apoccens DC.

[IpoBepky conporusneHus uzonsauuu [1Y cnenyeT BBITOIHATH METOMMETPOM Ha
Tect 500 B, cnenyst unctpykuuu InaBa 7, Paznen 7.5. U3mepenue napaMmeTpoB U30-
MerommeTpom | TAIHH "
Jnuna ipo- | [Ipu aucTaHIIMOHHOM yIpaBiIe€HUM IJIMHA npoBoaa Mexay [1Y u manensro omne-
BOJIA LIETIH patopa He noskHa npesbimars 20 M. CiieryeT UCoiab30BaTh BUTHIE SKPAHUPO-
MaHesb BaHHBIE ITPOBO/IA.
oreparopa -
mu
Jmuaa  npo- | [Ipu 6onbmioi muHe nmpoBoaku Mexay [IY u qurareneM BO3MOXKHBI TIEPETPEB

BOJIKH MEXTY

IIY u nBura-

HJIN PA3MBbIKAHUC ITY BcneacTBue MNEPETPy3KU IO TOKY (I/I3—38. BBICOKOYAaCTOTHBIX

TOKOB, MPOHUKAIOIINX Yepe3 Mapa3uTHYIO0 €MKOCTh) B (a3HbIX mpoBonax. Cre-

TEJIEM JaUTe, 4yToObl AMHA MpoBOAKHM He mpesbimana 50 M. Ecnu anmuHa Bce ke mpe-
BbIIICHA, CICAYCT IMOHU3HUTh HECYIIYIO HaCTOTY WJIM IMOCTABUTH (1)I/IJ'II)Tp BbIXO/I-
Hoit ienm (OFL).

Ceuenue Bri6upaiite mpoBoJa 1o BETUYMHE TOKA, U U3 PEKOMEHIOBAHHOTO MEPEYHSs 0

MIPOBOJHUKOB | CCUCHHIO.

Tun npoBoaKu

He nmpumensiiite MHOTOXXUIBHBIA KaOenb I MOAKIIOYeHHs] Heckombkux [TY u

JBUTATENICH.

3azemMiicHHE

CJ'IC,Z[I/ITG 3a HAJAC)KHBIM ITOJKIIOYCHHUEM 3a3€MJICHUS K 3a3EMJIAIOIIIHUM KJIICMMaM.
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Br16op momuocTH [TH

Pabora ¢
OOBIYHBIM

JABHUIaTCICEM

Bri6upaiite [T no TeXHUYECKUM XapaKTEpPUCTUKAM COINIACHO HOMUHAJIbHBIM
napamMeTpam NpUMEHSIEeMbIX JBurarenieid. Ecim TpeOyeTcst BRICOKUH Iy CKOBOM
MOMEHT, OBICTPOE YCKOpEHHE WM 3aMeJIeHuE, CIeAyeT BbhIOMpaTh MOJEIh

ITY (1o MOIIHOCTH) Ha OJHY MO3UIUIO OOJbIIIE CTAHAAPTHOM.

Pabora co
CIIeMAJIb-
HBIM  JIBU-

rarcjicm

Bri6upaiite T4, ucxons u3 clieayronmx peKOMEeHI1aluii:

Homunansueiil Tox [TH > HOMHUHAIBHOTO TOKA AJIEKTPOIBUTATEIIS.

Tpaucnoprtu-

POBKa U XpaHCHUC

[Topsimok aeWcTBUI U BBHIOOpP MECT IpU TPAHCIOPTUPOBKE M XpaHeHuu 1Y uznoxeH B uH-

ctpykiuu (INR-S147-1059-E), I'masa 1, Paznen 1.3 «TpancnoptupoBka», Paznen 1.4 Yeno-

BUS XpaHCHUA.
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CTpykTypa 10KyMeHTa

HucTpykuus coctout u3 mias 1-10 u npunoxenuii A u b.

I'masa 1. ITPEXJE, YEM IPUCTYIIATDH K OKCIIJIYATALIUUA ITY

B rnaBe conepxarcs npaBuia NPUEMKH U MEp MPEJOCTOPOKHOCTH MPH TPAHCIIOPTHUPOBKE U XPaHEHUU
HUHBEPTOpA.

I'maBa 2. YCTAHOBKA U NOAKJ/JIIOYEHUE ITPEOBPA3OBATEJISA YACTOTbI

I'maBa comepxut TpeOOBaHUS K OKpY’KalOIIeH cpelie, Mepbl IPeAoCTOpokHOCTH NpH BBoJE [TY B cTpoif,
MHCTPYKIMHU 10 noaktodenuto [14 u apuraresns.

I'nasa 3. OIIEPAIIMU C [IITAHEJIBIO OITEPATOPA

B miaBe onmcana meroquka ynpasinenus 114 ¢ momompsto nanenu oneparopa. B ITH umeercs tpu pexxuma
ynpasieHus (pabouuii pexuMm, IporpaMMUPOBAaHHE M CHUTHAIM3ALIMH), TTO3BOJISIONINE TPOU3BOAUTE 3a-
MyCK U OCTAHOBKY JIBUTATEJIs, KOHTPOIUPOBATH CTATyC paboOUuero pekuma, yCTaHaBINBaTh KOABI (PyHKITHIA,
0TOOpaXkaTh Ha JUCIUIEE TEKYIIYI0 WHPOPMALIUIO, HEOOXOMUMYIO Uil MPO(PUIAKTHKH, H OTOOpaxarhb Co-
CTOSIHUE OLINOKH.

I'maBa 4. 3AIIYCK ABUTI'ATEJIA

B nanHoOI rmaBe NpUBOAUTCS ONMCAHNE IPUTOTOBIEHUH, HEOOXOJMMBIX JUIsl TECTOBOI'O 3aIlyCKa JIBUTATElls,
U METOJMKA IKCIUTyaTaluH.

I'maBa 5 ®YHKIMNOHAJIBHBIE KO/IbI

31ech NPUBOAUTCS CIIUCOK KOJOB (DyHKIMNA. CIMCKH KOJOB, HCIIONB3yEMbIX YacTO M OT Cilydas K ClIyyaro,
MIPUBOJIATCS pa3AeIbHO.

Imasa 6. IOMCK HEUCIIPABHOCTEM

B maBe mpuBOIMTCS MOPSIOK JEHCTBUN MpH cOOsIX B pabOTe MHBEPTOpa MM MPU CUTHATU3AIMH CO-
cTostHUA omMOKu. OOpalaeTcsi BHUMaHUE, YTO B IEPBYIO 04Yepelb caeayeT yOoenuThCsl B HAIMYMH CUTHAJIA
OLIMOKH, a 3aTeM 00paTUTHCS K CIIUCKY OTKa30B.

I'maBa 7. TEXHUYECKOE OBCJ/IYKUBAHUE U ITPOBEPKA

B maBe onuceiBaeTcs MOpsii0K OCMOTPa, U3MEPEHUS U ITPOBEPKU M3OJISIMH, YTO HEOOX0nUMO A1 Oe30-
MaCHOM KCIUTyaTali KHBEPTOpa. 31€Ch )K€ MPUBOAUTCS MH(OPMAITHS O IEPUOANIECKON 3aMEHE JIeTalIeh
U TapaHTUIHBIX 0053aTEIbCTBAX.

I'maBa 8. TEXHUYECKHUE XAPAKTEPUCTUKU

31ech NPUBOJUTCS NEPEUEHb TEXHUYECKUX XAPAKTEPUCTUK, B TOM YUCIIE BBIXOIHBIE NTAPAMETPBI, TaHHBIC

CHUCTCMBI YIIPABJICHUS, BHCIITHUC PA3MCPBI U (1)YHKI_II/II/I 3alIUThI.
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I'maa 9. MIEPEUEHDb NEPU®EPUMHOIO OGOPYJTOBAHUSA U ONIIUIA

B maBe mpuBOIMTCS CHHCOK OCHOBHOIO mepudepuilHoro oOopyaoBaHUS M ONUUI I MHBEPTOPOB
FRENIC-Eco.

I'maBa 10. COOTBETCTBUE CTAHIAPTAM

[IpuBoauTCs epedyeHsb CTaHAAPTOB, ¢ KOTOpbIMU coBMecTUMBI Mojienn FRENIC-Eco.

IIpunoxenue A

[IpuBenena nndopmarus o mEoromoropHoM pexxkume [TH FRENIC Eco.

IIpunoxenue b

ITpusenena nundopmarus o Hacrpoiike [T I-perynsropa ITH FRENIC Eco.
3HauKH

B vHCTpyKIIMM UCTIOIB3YIOTCA CIEAYIOIINE 3HAUKH.

Note VYKa3bIBaeT Ha CBEJCHHS, UTHOPHUPOBAHHE KOTOPHIX MOXKET NMPHBECTH K HEdIPPeK-

tuBHOU pabore ITY, a Taxke Ha MHPOPMAIMIO TIO HENMPABWIBHOM SKCILUTyaTalluy |

HACTpPOMKaxX, MOTYIIHUX MPUBECTU K aBapPHH.

—I—Ip Vka3pIBaeT Ha CBCACHU:, IMMOMOT'alroIIe YIIPOCTUTD HﬁCTpOfIKy H OTACIIBHBIC OIICpa-

O1H.

Ccpinka Ha 6osiee oAPOOHY0 HHPOPMALHUIO.
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Masa 1 NPEXAE YEM MPUCTYTINTb K SKCMNYATALMN MY

I'masa 1 IPEKJAE, YEM IIPUCTYIIUTD K SKCIIVIVATALIUH ITY

1.1 IIpuemka usneaus.

Bckpotiite yrnakoBKy U IpOBEPETE:
(1)Hanuuue npeobpazosarens yactorel (I14).
* KpemnexHble BUHTBI BEHTHIIATOPA oxJiaxaeHus (ot 7.5 no 30 xkBr)
* KpenexHbie BUHTHI Manenu oneparopa (ot 0.75 no 30 kBT)
* BKJIAJIBIIIHN JUIs KaOenbHOH tiacTuHbl (o1 0.75 1o 22 kBT)
* HACTOAIIAS UHCTPYKIIUS

(2)OtcytcrBue moBpexnaenuit [IY mpu TpaHCIOPTUPOBKE — HE JOKHO OBITH MOTHYTOCTEH WIIH
OTCYTCTBYIOIIHX JICTAJICH.

(3)Monens ITY cooTBeTcTBYET 3aKazaHHOU. [I[poBephTe Ha3BaHUE MOJIEIIHN U TEXHUYECKUE XapaKTEPUCTHKU
Ha ITIaBHOM HIUJIIBAWKE U3CINA. (I/I306pa)K€HI/I$I TJIABHOTO U OOIIOJITHUTCJIIBHBIX HIHUJIBAVUKOB ITOKAa3aHBbI

HWKE, X PACIIOJIOKEHHE yKa3aHo Ha cheayroment crpanutie). st [TY morHoCcThIO 37 KBT M BBINIE, €TO

Macca paclricuaraHa Ha HIWJIbJIUKE.

TYPE FRN5.5F1S-2A
SOVEeS 3PH 200-240V 50/60Hz 31.5A

FRN5.5F1S-2A
OUTPUT ?E(I]-!’/(,81?~ri](|\r<A 200-240V 0.1-120Hz 23.8A 3Z3710K1208
SV 3Z3710K1208 I 321
Fuji Electric FA Made in Japan
(a) ['maBHBIN MINAIBIUK (b) AomOTHUTENBHBIN TUIBINK
Pucynok 1.1 [unsauku
SOURCE: Yucno Bxomueix ¢a3 (3 ¢aszsl: 3PH, 1 ¢aza: 1PH), BXomHOe HampshKeHHE, BXOAHAsS
(ITuranue) 9acTOTa, BXOIHOH TOK
OUTPUT: Uucno ¢a3 Ha BBIXOJE, HOMHHAJIbHAS BBIXOAHAS MOIIHOCTh B KBA, HOMHHAIBHOE
(BBIXOM) BBIXOJHOE HAIPSKEHHUE, JUaa3oH BBIXOAHOW YacTOTHI, HOMUHAJIBHBIA BBIXOJAHOW TOK,

MaKCHMallbHas Ieperpys3Ka.

MASS: Macca nHBepTOpa B Kuiorpammax (Juist Mozeneid 37 Kr U BbIIIe)
(Macca)

SER. No.: CepHuiiHBIIT HOMEp U3

Cep. Ne 3Z23710K1208

Homep naptun

Mecsn BblITyCcKa

1 mo 9: SIuBapsk - CeHTIOpb

X, Y, u Z: Oxta6pb , Hosi0ps, u [lexabpb
- COOTBETCTBEHHO

T'on Bemycka: [locnemnsist udpa roga

1-1



Masa 1 MPEXAE YEM MPUCTYTINTb K SKCMNYATALUUN MY

Mogens: Moaens [IpeoOpa3zoBarens 4acTOThI

FRN 5.5 F1S - 2A

Wuihp Hazeanwe cepum e A - AJWA (BHIWACKUA)

FRN FREMIC K. - TaMBaHb W KOPER (FHIMHACKAA)
E - Esponeickoe CoofUEecTED (aHMMACKIA)

TN MENONHEHWA (A3bIK HHCTRYRLWM)

Koa HomuHaneHan
MOLLHOCTL ABMIETENA — KOO Hanpasesue nuTaHua
P 2 Tow casss 200 B
22 22kBr 1 Tpu thasw 400 B
37 3.TkBr
. KOO Kooy
132  132wBr .
160 160 vBT 5 CradpaptHelia (IP207 1P 00)
200 200 kBt E BorpoeHusi 3MC duneTp(IP20)
220 220 vBr H BrTpoeHHER gpoccent
3EEHE NOCTOAHHO M
LK@ OENacTs NPUMEHEHKA — Toka (P20)
F Hacocs W BEHTHNATOPL

WKMSP Kon paspaborynka

1 1

Ecnu BeI HE YBCPCHELI B HajIexKaIen pa60Te U3ACIIus, UJIN y BaC BOSHUKIIM BOIIPOCHI, IPOCUM O6paTI/ITBCH

K BallleMy Tuiiepy uiu B Ommkaimmii opuc komnanuu Fuji Electric.
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Masa 1 MPEXAE YEM MPUCTYMNUTb K SKCMNYATALUN MY

1.2 Buewmnuii Bun [TY u Ki1eMMHbBIE KOJIOOKU

(1)Bueurnuii Bua

BeHTunatopsbl
oxnaxaeHus

KnaBuatypa
MepeaHss
KpblLKa

1
f .\ MMaBHbI

LUnnbaunk

Tabnunyka

npeaynpe- i

XOeHUN

BuHT KpblLLka KneMMHou Kopobku

KpeblLlka knemMMHON KopoGku

LLUnnbamk KOHTaAKTOB

CXeMbl yrnpaBneHns !
KabenbHas ynp

HanpasnsawLwas
nnacTuHa

Hon.
WNNbANK
Bnok koHTakTOB

Bnok KoHTakToB
bkl Lenu ynpasneHus

rMaBHOWN CXEMbI

(a) FRN15F1S-4E

BeHTunatopsl

Knasmarypa
Tabnuyka ~ @
npeaynpexaeHumn z )
penynpexn < /cj
WHavkaTop 3apaga \ﬁx%@

MepenHas Kpbiwka MaBHbIN LWNNbONK

Bbrok KoHTakToB
Lenu ynpaseneHus

(b) FRN37F1S-4E

BepxHsis BeHTunaTopsl
nepenHsas oxnaxaeHus
KpbILLKa

Knasuatypa

N

Tabnuuka |
/

npeaynpe-

KOEHUN

-
WugukaTop
3apsga

= g
Hwxnasa
nepegHss
KpblLLKa

[MmaBHbIN
LUvnbank

Tabnuuka
npeaynpe-
; XKOEHU
g *
MNepeaHss /\@ BroK KOHTaKTOB
KpbILLKa CUINOBOW CXKMblI
BHYTPEHHAS BO3AYLUHASA LMPKYMAUMS
(BeHTUnsiTop DC)
Brok KOHTaKkToB Tabnuuka
cUrHanbHo Lenu ?  npenynpe
L2 | i
L eHUiA
BepxHsisa e
MepenHsas
KpbiLLKa

g
HuokHsis nepe,quN

KpblLLKa

Bnok koHTakToB
CUITOBOW CXEMbI

(c) FRN220F1S-4E
Pucynox 1.2 Bunel cHapyxwu u BHyTpu [1H



Masa 1 MPEXAE YEM MPUCTYTINTb K SKCMNYATALUUN MY

(2) Tabnuuku peayIPExXACHUN U HAKICHKH

FRENIC-Eco

A WARNING

= RISK OF INJURY OR ELECTRIC SHOCK

« Refer 1o the instruction manual before
installation and operation.

« Do not remove any cover while applying power
and at least Smin. after disconnecting power.

« Securely ground {earth) the equipment.

o PR
nIH, BEDHBENSY
« BAMIERIFOFIC, BHIIURRAS
EHRATEDERICEDI &,
«BERSLUBIREL »EER5Z AR
EAN—ERFENT &,
CRERCEMASILST L,

Only type B of RCD is allowed.
See manual for details.

FC

Tabnuuka npeaynpexIeHui
(a) FRN15F1S-4E

Tabnuuka npexynpexIeHui

A WARNING A WARNING

=RISK OF INJURY OR ELECTRIC SHOCK
¢ Refer to the instruction manual before

installation and operation.
FiSK OF ELEGTRIG SHOOK A |RISK OF ELECTRIC SHOCK
* Do not remove this cover while applying power.
 This cover can be removed after at least 10min

of power off and after the "CHARGE" lamp

turns off.
¢ Do not insert fingers or anything else into 0 ﬁ Bﬁ
the inverter.
* Securely ground (earth) the inverter.
o 23 O BEOBENGD

(5 BEBEOBZNSHD
* EA NS ROBERESOMIC Y FRIRHBAS EHA T

FOERICHITE.

FEBEOHENDD

o BEPE. KEA)/—ERBFENT &,

o KEA EROBAR. BRERR 0D LRER
Fo—USY I UL TN SIS T,

» KEH/ —ERITZRE(, SHBIERR0-T0.RI-TIRF)
BHEMLTWS CEERELTHOITDC L.

o KEA—BARETH>TH, BORKIORENEIC
# - BUSBALLEWLI &,

o 7RG BRCENTD L.

Fc

[Ipenynpexnaromas

HaKJIENKa

(b) FRN37F1S-4E

Pucynok 1.3 Tabnuuku npenynpexaeHui 1 HaKJIeHKu

(3)PacrnonoxxeHre KI€MMHBIX KOJIOOK

Brok KoHTakToB

CUNOBOM CXEMbI Briok KOHTakToB

cUrHanbHom uenun

(a) FRN15F1S-4E

Bnok koHTakToB
CcUrHanoHom
uenu

Bnok

CUNoBOW
CXEMbI

KOHTaKTOB —f // {#ilg

L Kopnyc naHenu
onepatopa (6e3
nMLEeBON naHenwm)

CUrHanbHom
uenm

Bnok KOHTaKTOB(\%

CUITOBOU CXEMbl iz —

/ | Kopnyc naxenu
' onepartopa (6e3
nULEeBOV NaHenu)

(¢) FRN220F1S-4E

Pucynoxk 1.4 brnoku KOHTaKTOB M KOPITYC MaHENIN Ooneparopa
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Masa 1 MPEXAE YEM MPUCTYMNUTb K SKCMNYATALMN MY

1.3 TpancnopTupoBka
» IlIpu mepenoce 1Y Bcerna momnepkuBaiiTe ero cHU3y (C MepeaHel W 3aHeil CTOPOHBI) 00euMuU
PYKaMH.

He ACPIKUTECH 3a TOJIBKO KPBIIIKY WKW OTACIBHBIC ACTAJIM, T.K. [IPXU 3TOM MOXXHO YPOHUTH UJIU CJIOMATh

4.
* He nmpuxnaapiBaiiTe Ype3MEepHBIX YCHUIIHM K KPBIIIKE KJIEMMHON KOJOAKH; OHA ClIeJaHa U3 TUIaCTUKA U
MOJKET JIETKO CIIOMAThCS.

1.4 YcaoBus xpanenust

1.4.1BpeMeHHOe XpaHeHHe

Conepxute [T4 B ycnoBusix, npuBeaeHHbIX B Ta0muie 1.1.

Tabmuma 1.1 Oxpy:karoliye ycaoBHs IPU XpaHEHUU U TPAHCIIOPTUPOBKE

HazBanue YenoBus
Temmneparypa or -25 go |M3aenue He AOMKHO MOJBEPrarbCs MmepernagaM TeMIeparyphl,
XpaHeHUs ! +70°C MOTYIIIUX TIPUBECTH K 00pa30BaHMIO KOHJICHCATA WUJTH JIbJIA.

2
OtHocutenpHasa | otT 5 10 95% *

Armocdepusie | ITU He nomkeH noaBeprarbesi BO3AEHCTBUIO TBLIU, IPAMOIO COJTHEYHOTO CBETA,
yCJI0BUA KOppO3Wur MKW BOCINIAMCHACMBIX TIa30B, BOJHBLIX KariCjib HIN BH6paHHﬁ.
Jlonyckaercst HeGonbloe ocaxaeHne comn (He 6onee 0.01 mMr/cm” B rox).

Atmocdeproe | ot 86 mo 106 klla (xpaneHnue)

AaBJICHHE ot 70 1o 106 kIla (TpancniopTupoBKa)
%l
B teuenuun orHocutensHo HeOombIoro cpoka (IIpu mepeBoske u T.1.).
*2 Jlaxxe eciii BIaKHOCTh HAaXOAMTCSl B YKa3aHHBIX IpeleNax, cieayeT U30erarb MecT ¢ Pe3KUMH

nepenagaMu TEMIIEpaTypbl, KOTOPbIE MOTYT IPUBECTH K 0Opa30BaHUIO KOHJIEHCATA.

Mephl Ipeg0CTOPOKHOCTH IIPU BPEMEHHOM XPaHSHUHU

(1)He ocrapnsiite ITY cTosiiuM Ha rojioM MoJty.
(2)Ecnu okpyskaroImiue yCJIOBHUsS HE COOTBETCTBYIOT yka3aHHBIM — HakpoiTe [T Bo3myxoHenmpoHuiiaeMoin
BUHWJIOBOH TUICHKOM.

(3)Ecnu ITY xpaHUTCS IpH BBICOKOH BJIAXKHOCTH — BHECUTE B BO3/lyXOHEIIPOHULIAEMYIO YIAKOBKY (1. Ne 2)

OCYIIAIOIINKA peareHT (Harp., CHJIUKaresb).

1.4.2/lo1roBpeMeHHOE XpaHeHue

[opsinok nonrospemeHHoro xpanenus [I4 Bo MHOroM omnpezenseTcs yciaoBUsIMU MecTa XxpaHeHus. O0mue
MIpaBUJIa XPaHEHUSI IPUBOJSATCS HUXKE.
(1) Mecro xpaHeHuUs AOIKHO YIOBJIETBOPATH YCIOBUSAM BPEMEHHOI'O XPAaHEHHUS.

OnHaxko, IpH XpaHEHUH CBBIIIE 3 MECAIEB, OKPY’KalolIas TeMIeparypa J0bkHa ObITh B penenax -10 —
1-5



Masa 1 MPEXAE YEM MPUCTYTINTb K SKCMNYATALUUN MY

+30 °C, 4ToObI HE YXYAIIMWINCH TAPAMETPBI AEKTPOITUTHUECKIX KOHJIEHCATOPOB.
(2) ITY momkeH XpaHUTHCS B BO3IYXOHETPOHHUIIAEMOHN yMaKOBKE, MPEIOXPaHSIONIeH ero ot Biuaru. Jms
noaaepxkaHus BlaxHocTu (okoso 70%) BHyTpb YIaKOBKH CIEIyeT MOMECTUTh OCYIIAIONINI pEeareHT.
(3) Ecmu ITY ycranaBnmuBaics B 00OpyJOBaHHE WM MPOBEPOUYHBIN CTEHJ B MECTE C IMOBBIIICHHON

BJIA’)KHOCTBIO, €T0 CIICAYCT 3aTCM CHATH U TIOMECTUTDH B IIOMCHICHUC C HAUIC)KAIITUMHU YCIIOBUSIMMU.

Mepbl IpeI0CTOPOKHOCTH IPU CPOKAX XpaHEHHMs CBbIIIE 1 roaa

Econ IIY ponroe BpeMsi HE BKIIIOYAICS, XAPAKTEPUCTUKHU NIEKTPOIUTHYECKUX KOHJEHCATOPOB MOTYT
yxynmuteesi. Heo6xonumo Bkitouats [IY B ceTh mpuMepHO OOUH pa3 B IO U JIepXKaTh BO BKIIOUEHHOM

coctostHuu 30-60 muH. IIpu 3TOM He ciexyeT NOAKIoYaTh €r0 K JBUraTeNII0 U 3aIlyCKaTh IBUTaTelb.
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I'maBa 2 YCTAHOBEKA U ITOJAKRJIIOYEHUE IT4

I'maBa 2 YcranoBka n nogkiarodenne ITY

2.1 YeaoBus JkemiayaTanun

VYcnoBus mpurogabie s kcrutyartanuu [TY npuBenenst B Tabmuie 2.1.

Tabmuma 2.1 Okpysxaromue ycaoBus

Hanmenosanme XapaKTePUCTHKA
Mecromnonoxxenue | BHyTpu momemieHus
Buemnss ot -10 mo +50°C (TTpum. 1)
TeMIeparypa
OtHOCuTENbHAS oT 5 10 95% (mpu yCcIOBUM OTCYTCTBUS KOH/ICHCATA)
BJIAXKHOCTh
AtmocdepHbie [TY He momKeH moABeprarhes BO3ACUCTBUIO MBUIH, IPSIMOTO COJTHEYHOTO
rapamMeTpsl CBETa, KOPPO3UHU BOCIUIAMEHSIEMBIX T'a30B MM BOAHBIX KaIleyh.
(3arpsizaenue Broporo ypoBHs (IEC60664-1)) (mpum. 2)
Jlomyckaercst HeGombIIoe ocaxeHne com (He 6onee 0.01 mMr/cM” B rox).
W3nenue He MOKHO MOIBEpraThCs MEpenaaam TeMIepaTypbl, MOTYIIIUX
MIPUBECTH K 00pa30BaHUIO KOHJIEHCATA.
BricoTa 1000 m maxc. (mpum 3)
AtrmocdepHoe ot 86 1o 106 kI1a
JaBJIEHUE
Bubpanus Jlts moneneit mo 75 kBT, 75 kBt
3 MM (MakcuMalnbHas aMIuutyaa) | ot 2 1o 9 I'n
9.8 m/c’ ot 9 10 20 Tt
2 m/c? ot 20 110 55 't
1 m/c” ot 55 10 200 Hz
Just moxmeneit ot 90 kBT 1 BhIIIE
3 M/c? (MaKkcuManbHas
( or2m09TIg
aMIUTATY/A)
2 m/c or 9 10 55 't
1 m/c” ot 55 110 200 'y
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I'maBa 2 YCTAHOBEKA U ITOARJIIOYEHUE IT4

2.2 Yceranoska [TY

(1) OcHoBanue

Pabouas Temmeparypa paamaropa MoxeT gocturarb 90°C, mo3ToMy OCHOBaHHE NOJIKHO

OBITH U3 TEPMOYCTOYMBOIO (ISl JAHHOW TeMIepaTyphbl) MaTepuaJa.

AOCTOPOZKHO
VYeranasnusaiite 1Y Ha mopcTaBKy M3 MeTa/ula MM WHOTO HEBOCIUIAMEHSEMOTo Marepuana. B
MPOTHBHOM CJIy4ae BO3MOKHO BO3TOpaHHe.

(2)3a3opsI
Cnenure 3a coONOAEHMEM MHHMMAJBHBIX 3a30pOB, Kak Moka3aHo Ha puc. 2.1. Ilpu ycranoBke IT4 B

KOXKyX TpoCienuTe 3a HaaJexalleld BEeHTWIALMEH, MOCKOIbKY Temreparypa Bokpyr IIH wmoxer

BO3pacTarh.
Ta0Omuna 2.2 [TonpaBouHBIi KOAPPHUIIMEHT HOMHUHATEHOTO TOKA B 3aBUCUMOCTH OT BBICOTHI
ITornpaBo4HbIi CBEPXY 1100 mm
BricoTa
K03 UIUEHT
He 601ee1000 m 1.00
1000 - 1500 m 0.97
1500 - 2000 m 0.95
CIIEBA
2000 - 2500 m 0.91 P
10 mm
2500 - 3000 m 0.88
CHM3Y [100mm

* 50 mm s [TY momqHOCTRIO 90 KBT 1 BEIIIE
Pucynok 2.1 MunumManbHbie 3a30pbl Ipu ycTaHoBke [1H

(ITpum. 1)  Ecau meckonbko [T ycraHoBineHo B psja 6e3 3a3opa (He Gonee 5,5 kBT), okpyxaromias TeMieparypa

JOJbKHA OBITH B mipenenax oT  -10 qo +40°C.

(ITpum. 2) He ycranaBnuBaiite I14 B momemniennu, rjae Ha HEro MOTYT MONACTh OCTaTKM OOTUPOYHOTO Marepuania
WK BJaXKHas IbUIb, KOTOpbIE MOTYT 3a0uth pamuarop. Ecmm IIYU Bce ke ycTaHOBJIEH B TaKOM IIOMELICHUH,

[IOMECTHTE €r0 B OOLINI KOXKYX BMECTE ¢ 000pyIOBaHUEM, WIN B IPyrod MbUIC3AIIUTHBIA KOHTEHHED.

(ITpum. 3) Ecmu T4 ycranoeneH Ha BbicotecBbime 1000 M, ciemyeT BBECTH MOIMPAaBOYHBIN KOIDOUIHMEHT ISt

BBIXOJIHOI'O TOKa cortacHo Taom. 2.2
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I'maBa 2 YCTAHOBEKA U ITOJAKRJIIOYEHUE IT4

B Ecau ycraHoBJieHO 2 U 00Jiee HHBEPTOPOB

BHeluHee
IIpu ropu3oHTaIBHOM pa3MEUIEHUH B psf 2-X U Z?g‘%mnyqeme
0oJiee MHBEPTOPOB B OHOM Kopmyce. Mm, ecnu BHyTpeHHee Oxnaxqatolme
3T0  HeoOxomuMo, Tpu  yctaHoBke [IY {3?853”3”“””6(\ TBeH;”””TOPb'
BEPTUKAIBHO, YCTAaHOBUTE BEPXHIOID OOBS3KY ==l==
KapKacHOW MEeperopojKkyd WJIM HEYTO MOA0OHOe /
MeX/1y UHBEpTOpaMu Jj1s 3((HEKTUBHOTO OTBO/IA BhyTpeHHe
terioBoro  m3nmydernuss ot IIY ¢ Bepxy. BEHTUIISTOPSI -0
Oxpyxatomiasi Temreparypa JODKHAa ObITh He [énncorson
o6onee 40°C ,ITY moryr OBITh yCTaHOBJICHBI
OIMH K Jpyromy, 0e3 kakoro maubo 3a3opa Egg’;g:””“” T T
mexay  Humu(Tonmbko A WMHBEPTOPOB BO3AYXa BHeLuHsis nofaqa
MOIITHOCTHIO 5.5 KBT u HU*XeE). |: BOsAyxa
B Eciu ucnoJib3yeTcsi BHellIHee 0XJIaKIeHne | | Wkag
C 3aBoma W3roTOBUTENS MpeoOpa3oBaTenu o

YaCTOThl ~ TIOCTAaBJSIIOTCSI  CO  BCTPOCHHOMU
CHCTEMOH  OXNaxIeHHs. Jlna  ymydureHus Pucynok 2.2 BhemnrHee oxyaxeHue
OXJIAXKJICHUST BBl MOXETE Pa3MECTUTh PaguaTop
CHapyXxH (Kak 1Moka3aHo Ha puc. 2.2 CrpaBa) Mpu
3TOM MBI MOJy4aeM BHYTPEHHIOI M BHEIIHIOIO
CUCTEMY OXJIaKICHH (3TO Ha3bIBAE€TCS BHEILIHEE
oxnaxnaenue). Ilpu BHEIIHEM OXJIAXKIEHUH,
paguarop,  pacceuBalOlUMHd  OKOJIO 70%
TEIUIONOTEPH, pacloiaraercs 3a IMpelaeiaMu
mkada, B KotopoMm Haxommres IMH. U B
pe3yaprate 3TOTO — MEHBIIE HarpeB BHYTPH
mkada.

JIns MCToNb30BaHUSI BHEITHETO OXJIAKJICHUS,
BBl JIOJDKHBI MMETh CHEIUAIbHBIC KPETUICHUS
(omuwst, mist [TY momuocteio 1o 30 kBr). ¥V I1TH
MOIIHOCTEIO 37 XBT W BBINIE TUID CHCTEMBI
OXJIAXKJIEHUS ~ MOXHO  M3MEHUTb,  IPOCTO
MePEMECTUB CKOOBI KPETUICHUS

I/ICHOJ'II)3y5I BHCIIITHIOKO CI/ICTCMy OXJIAXKIACHUA,
cleauTe 3a TeM, 4ToObl paguartop He ObLI
3an$I3HeH IIBIJIBO N HYXOM, KOTOpLIe
3aTPYyIHSIOT  TEIUIOOTBOJA, HE  MPHUMEHSITE
BHEIIIHEE OXJIAKJEHUE, €CJIH OKpYXKaromas
cpeza ¢ BBICOKOM BIaXKHOCTBIO.

(AR Boinee  moapoOHyro  HH(OPMAIUIO
cMoTpute B WHCTpyKIMM 1O  YCTaHOBKE
ajlanTepa CUCTEMbl OXJIQKJICHHS BHEITHETO THIIA
"PB-F1" (INR-SI47-0880) u B MHCTpyKUMH IO
skcrmyaranuu FRENIC-Eco (MEH456).

A BHIUMAHUE

Crnemure, uroObl BHyTpu [IY M Ha pagmatope HE HaKaIlUIMBAIMCH MyX, OyMaskKHbBIE BOJIOKHA, OTHJIIKH,
IbUIb, METaJINYECKas CTPY’KKa U APYyTrue MHOPOAHbBIE MATEPHAIIbI.
JTO MOXkKeT BbI3BAThH MOKAP WJIH HECHACTHBIN CIyYaid.
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I'maBa 2 YCTAHOBEKA U ITOARJIIOYEHUE IT4

Jlnist uctionb30BaHus BHEIIHETo oxjaxkaeHnuss Ha [T momuocteio 37 kBT u Gornee, nmepectaBsTe BepXHEe

1 HUXKXHCC KPCIJICHUC OT Kpast K CCPCANHEC, KaK ITOKA3aHO Ha PUCYHKE 2.3.

VY kxaxxnoro [TY BUHTBI KpenjieHUH pa3HbIX pazMepoB. CBepbTech ¢ TaOIUIEH TPUBEICHHOM HUXKE.

Tabmuma 2.3 BHUHTBEI KOJINYECTBO U MOMEHT 3aTSKKHU

Kpenexubie BUHTBI

MOMEHT | 12 06paero
Tun [TH KPCILTCHHA KpenexxHbie BUHTBI KOpIyca| 3aTsSHKKQ P
pasmep, JUIMHHA , Ha
(Hem)
(KOITMYECTBO)

ot FRN37F1 m-4E M6 x 20 M6 x 12 (3 cBepxy) 58 Pucynke A
10 FRN110FIm-4E | (mo 3 cBepXy M CHU3Y) '

M6 x 20 M6 x 20 58
ot FRN132F1m-4E (o 2 cBepxy U CHU3Y) (o 2 cBepXy U CHU3Y) ' Pucyske B
10 FRN220F1m-4E | M5 x 16 M5 x 12 35

(o 4 cBepxy u CHUZY)

(1o 4 cBepXy U CHU3Y)

[IpuMm. Cumson (W) B 0603Ha4eHME MOXKET OBITH S (cTannapTHOe pemiokenue), E (¢ EMC dunbrpom), umu H (Monens ¢

BCTPOCHHBIM APOCCEIIEM 3BCHA MTOCTOSIHHOI'O TOKa).

@I[JI;I MoJieNiel TOKa3aHHbIX Ha puc. A

1) Ynanure KpenexHble BUHTHI KOPITyca M KPENEeXKHBIX CKOO, pacmoioxeHHbie cBepxy [14.

2) YcTaHOBUTE U 3aKpENUTE KPENEKHYIO CKOOY, UCIIONb3Ysl KPENEkKHbIE BUHTHI KOpITyca ,BBIBEPHYTHIE U3

IMY (m.1). (ITocne 3aBeplieHust 3TOM omepanuu y Bac OCTaHYTCS HEHY>KHbIE KpPEIEKHbIE BHHTHI,

KOTOPBIC BbI MOXKCTC COXpPAaHUTD, HA cnyqaﬁ HOBTOpHOﬁ CMCHBI TUIla CUCTEMBI OXJ'Ia)KI[eHI/HI)

3) PazBepuute 14 u moBTOpUTE ONEpaiy coracHo 1.1 u 2 ¢ HKHel CKoOOH KperyIeHusI.

@

Jlnst Mozienieii moKasaHHbIX Ha puc. B

1) Yaanute kpenexxHble BUHTBHI KOPIyCa M KPENeKHBIX ckoO, pacrnosokeHHble cBepxy 114.

2) YcTaHOBUTE U 3aKpenuTe KPENEeKHYIO CKOOY, UCTIONb3Ysl KPElex HbIe BUHTHI KOPITyCca, BEIBEPHYTHIE U3

MY (m.1). ITocne 3aBepiieHUst ATOM OmMepali 3aBEpHUTE HE HCIOJIb30BaHHBIC BUHTHI, KPEMHUBIINE

cko0y Ha MX TIPEKHEE MECTO.

3) PazBepuute [14 1 moBTOpHTE OMEpanuu cornacHo 1.1 u 2 ¢ HuKHEH CkoOOH KperIeHusI.
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I'maBa 2 YCTAHOBEKA U ITOJAKRJIIOYEHUE IT4

BWHTbI KpenexHbIx ckob

( BepxHas
=

KpenexHasa

.

.._' w

|

HuxHAs kpenexHas ckoba
o
[} |

t 8 BUHTBI KpenexHbIx CkoB

Pucynok A

BepxHas
KpenexHas
6 ckoba

BuHTbI kpenneHus — M

Tr
kopnyca ¢ B

N

),'\l

BUHTbI KpEeNeXHbIX CKOO

tJ BUWHTBI KpenneHust kopnyca

Pucynoxk B

Pucynok 2.3 TlepecTtaHoBKa KpemexHbIX CKOO Ha cepenuny T4
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I'maBa 2 YCTAHOBEKA U ITOARJIIOYEHUE IT4

A BHIMAHIE

[Tpu nepecTaHOBKE CKOO KpETICHHsI UCIOIb3YHTEe BUHTHI YKa3aHHbIE B Ta0OI. 2.3.

HNHaye BO3MOKEH MOKap WM HECYACTHBIN CJaydai.

(3)MeTon ycTaHOBKH
3akpenure [T B BepTukanbHOM mosiokeHuu, Tak 4toObl Haamuck "FRENIC-Eco" Obina obpainena
BIIEPE..

Note He ycranaBnuBaiite [I4 B mnepeBepHyTOM BHAE W He KIaguTe Ha OOK. DTO CHIKAeT
3 PEKTUBHOCTh TEIUIOOTBOJA M MOXKET MPUBECTH K CpabaThIBAaHUIO 3aLIUTHI OT NeperpeBa H

octanoBke ITY.

(4)bopboa ¢ noBbILICHHOW BUOpalueil nocJjie YCTAaHOBKH

Ecmu kakas-muOo BuOpamusi B OKpysKaromeM mnpoctpancTtBe 1Y sBnseTcs mMpUYMHON  TOBBIIICHHON
BUOpaIMK BEHTHIATOPA (-OB) WJIU MAHEIH yNpaBIEHUs, YCTPAHUTE €€, 3aKPEMUB C MOMOIIBIO KPEHeKHBIX
BHUHTOB (OTILIMS)

B KperuieHue BeHTHIATOPA (-OB)

Tabnuna 2.4 KpenexxHpie BUHTHI

MonIHOCTh o MowmeHT
JIBUTATEIA Tun ITH Kpenexubiii BUHT 3aTSDKKA PucyHnok:
(xBr) (KOITM4eCTBO) (Hm)
7.5 FRN7.5F1m-4E
11 FRN11F1m-4E M4x35 (4 mt.) 0.8 A
15 FRN15F1m-4E
18.5 FRN18.5F1m-4E
22 FRN22F1m-4E M4x50 (2 mt.) 0.5 B
30 FRN30F1m-4E

[Ipum. 1) Cumson (W) B 06o3HaueHuu Moxer ObiTh S (cTannaptHoe mpemioxkenue), E (¢ EMC ¢uibsrpom), win H

(MOHCHB C BCTPOCHHBIM APOCCEIIEM 3BE€HA ITOCTOSAHHOTO TOKa).
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) BMHT_bJ Kp__enn_eHmﬂ BuHTBI erI'IJ'IeHI/IFl

i BeHTnngarop
BeHTunatopsl | U[

pUCYHOK A pucyHok B
Pucynok 2.4 Kpemnenue BeHTHIISITOpA (-OB)
B Kpennenue [lanenu oneparopa (st [TY morHOCTRIO 10 30 KBT)
1) CHUMHTE KPBIIIKY KJIEMMHON KOJIOIKH (KK) U MepeaHior0 KpwimKy (cMm. ImaBy 2 m. 3.1) cHATHE H
YCTAHOBKA KPBIIIKM KIIEMMHOW KOJIOIKU U MIEPETHEN KPBIIIKH).

2) 3alenKHUTE MyJIbT B IEPEAHEN KPBILIKE U 3aKPENUTE €r0 €331 KPETEeKHBIMU BUHTaMH (OTLIKsA).

KpenexHble BUHTbLI (M3x12)

MepenHsas Kpbiwka
(Bna c3aam)

Mowmenr 3arsxku : 0.7 Hwm

Pucynok 2.5 Kpennenue nanenu oneparopa

2.3 Toak/aouenune
Crnenyiite HIkecnenyomen npoueaype. (B onucanuu npuseneHHoM Huke, [TH yke cMOHTHUpPOBaH.)

2.3.1 CHsATHe U YCTAHOBKA KPBIIIKHM KJIEMMHOMH KOJI0AKH (KK) U NepeaHeil KPbIIIKU

() das ITY momHocThIO 10 30 KBT

B CHsTHE KPBIIIEK

1) [ns cHATHS KPBIMIKU (KK) — OTBEPHUTE KPEMEKHBIN BUHT, HAKMUTE MAJBIEM B BBIEMKY C HAJIUCHIO
Pull B manme xperimkn KK 1 BBITSHETE KPBITIKY Ha CeO5I.

2) Jlnst cHATUS MepeqHEN KPBIIIKH, BO3bMUTE €€ IByMsI PyKaMH, CIBUHBTE €€ BHU3, OTLIEIKHUTE 3aIEIKH
B BepxHe# yactu kopmyca [14, moTsHuTe ee Ha ceOst 1 U3BJICKUTE €e.
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I'maBa 2 YCTAHOBEKA U ITOARJIIOYEHUE IT4

Kpbiwka
. } KNneMMHOW
pENeXHbIit KONoaKku
BUHT KPbILUKU
KIeMMHOIA
KOnoaku
MapkupoBka |:>
*PULLE®

Pucynoxk 2.6 Cusarue kpoimek (FRN15F1S-4E)

B YcTaHOBKA KPBIIIEK

® Jns ycraHoBku nepeaHeil kpbluku 1Y ycTaHOBUTE €€ HM)KHEW 4acThlO B HANPABIISIONINE HA

KOpIycCe, 3allICJIKHUTC BEPXHUC 3alICIIKH, BABUT'asA KPBILIKY OT ceOsl.

® s yecranoBku Kpbiiki KK — BctaBbre ITH(THI, pacoNoKeHHbIE B BEPXHEH YaCTH KPBIIIKU B

OTBCTHBIC OTBCPCTHUA HA BCpXHeI‘/'I KPBIIIKE U 3alICIIKHUTE €C.

® 3aBepHuTte KpenexHblid BUHT Kpblliku KK (MomenT 3arskku: 1.8 H-m).
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MepenHss Kpbilka

MepenHsAs KpbiLLKa OtsepcTue
OTBepcTue _
LIJTMq)T__
Kpbiwka KK

Kpbiwka KK

MepeaHsis Kpbilka

lMepenHsis kpbiLka OtBepcTtune
OteepcTue [ [~ £ |
Wrndpt e i
s
Kpbiwka KK
Kpbiwka KK

Pucynok 2.7 VYcranoBka kpbimek (FRN15F1S-4E)
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I'maBa 2 YCTAHOBEKA U ITOARJIIOYEHUE IT4

B Cusitue n yctaHoBKa Kpbimek st [I'Y momnocThio 0T 37 kBT 10 160 KBT

®I[J'I$I CHATHA nepenHeﬁ KPBIIIKHU, BBIBEPHUTEC YCTHIPC KPCIIC)KHBIX BUHTA, BO3SbMUTC €€ IBYMS PYKAMU, U

CHHMHUTE TOTSHYB Ha ceOsl.

@I[Jm MOHTa)Xa IepeaHEN KPBILIKY, IpOoJAeIanTe

BHUHTBI HCO6XOI[I/IMOFO TUIIOpa3sMepa u BI)II[ep)KI/IBaI\/JITe MaKCHUMAaJIbHBIM MOMEHT 3aTsDKKH (HOKaBaHO Ha

pucyHke 2.8. u B Tabm. 2.5)

Tabnuma 2.5 BuHTHI KpemaeHus 1 MOMEHT 3aTskku and tightening torque

IpOIIECC CHATUS B OOPAaTHOM IOPSAIKE, HCIIONb3yHTE

BunThI
Hampsixkenune Tum T4 KpCILICHHS MOoMEHT 3aTsKK1
IIATaHUSA IepeIHen (H-m)
KPBIIIKU
FRN37F1m-4E no M4x8 (4 1.8
Tpu daser FRN75F1m-4E IIT.)
400V | FRN37F1m-4E n0 M4x8 (4 3.5
FRN75F1m-4E IIT.)
[Ipum. 1) CumBost (W) B 0003HaYeHUH MOXKeT OBITh S (cranmaprHoe npemioxenne), E (¢ EMC ¢unsrpom), minu H

(Mozeb ¢ BCTPOCHHBIM APOCCETIEM 3BEHA IOCTOSHHOTO

erne)Kthe BUHTbI

2

MepenHss Kpbiwka

erl‘le)KHble BUHTbI

Pucynok 2.8 Cusrue nepenneit kpoiiku (FRN37F1S-4E )

TOKA).
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(3)das Y momHocThI0 OT 200 KBT 10 220 KBT

B CHsTHE U YCTaHOBKA KPBIILIEK

@I[Jm CHSTUS HWKHEU IEpPEIHEU KPBIIIKA BBIBEPHUTE 5 BUHTOB, NIPUICPKUBASL €€ PYKOH, BOSBMUTE €€
JBYMsI pyKaMU U CHUMHTE Ha ceOsl.

Note JUis TpOKJIAIKW 3IEKTPOIPOBOAKH JIOCTATOUYHO CHSITH
HWKHIOIO TIEPEHIOIO KPBIIIKY

@I[Jm CHATHA TEpeJHEN BEpPXHEW KpPBIIIKM BBIBEPHUTE W3 HEE 5 BHUHTOB, NMPUICPKHUBAS €€ PYKOM,

BO3BMUTC €€ ABYMS PYKAMU U CHUMUTEC €€ NBUXKCHHUEM Ha ce0s and.

@I[Jm MOHTaXXa MepeIHe KpPBIIIKY, MPOJETaiTe Mpolecc CHATUS B OOpaTHOM IMOPSAIKE, HCIOIb3yHTe

BUHTHI HeoOxoammoro tumopasmepa. ([lokazano Ha pucynke 2.9.) VYcTaHaBnuBalTe HUKHIOKO

KPBILIKY MOCJI€ BEPXHE.

I'Iepe,qH;m BEepPXHAA
KpblLLKa

KpenexHble
BUHTBI
(M5X8)

KpenexHble BUHTbI (M5x8)

BepxHsisi nepeaHss
KpbILLKa

MowmeHT 3aTskku: 3.5 H-m

Pucynox 2.9 Castue nepenuux kpsimek (FRN220F1S-4E)
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2.3.2 CHsATHE H YCTAHOBKA HANPaBJsONel Ka0eJbHOH IIACTHHBI
(Jdas ITY ot 0.75 kBT 10 22 kBT)

Juis ITY momHOCTRIO A0 22 KBT Hcnonk3yeTcst KabelbHas HapaBIIsioIiast TUIACTUHA ¢ KJIACCOM 3alllUThI

IP 20.
B CusTie kabenbHON HAMpaBJISAIONICH MIaCTHHBI

Jlnst cHsTHS KaOebHOM HarpaBJsiollel, cHadana cHuMuTe Kpbiky KK, kak mokazaHno BHH3Y clieBa.

BriBepHUTE KpeneKHbII BUHT KaOEeTbHON HANPaBIIAIOUICH TUIACTUHBI, U CHUMUTE IJIACTUHY.

ooE
©o
®0

Hanpaensiowas
nnactuHa

BWHT kpennexus
HanpaensoLen NNacTUHbI

Pucynok 2.10 Cusatue xabenpHoM Hanpasistomeil (FRN15F1S-4E)

B ViajieHne 3ani1ylIeK U3 OTBEPCTHIl M YCTAHOBKA Pe3MHOBBIX BTYJI0K

@ILM yIaJeHus 3ariyIIeK, BEIOCUTE UX, MPOTUBOTIOIOKHBIM KOHIIOM OTBEPTKH M3 BCEX 3-0X OTBEPCTHIA.

<N0 te CoOimoaiiTe 0CTOPOKHOCTD, HE TTOBPEANUTE ce0st 00 OCTPBIE KPOMKH.

@YCTaHOBHTe 3 mpuararouiyecsi pe3uHOBBIE BTYJIKU B OTBEPCTUS U NMPOPEKBTE B HUX OTBEPCTUS KAK
[I0OKa3aHO Ha puUCyHKe Hmke. Bce mposoma moaseaennsle k IIY mpomycture yepe3 oTBepcTHs B

PE3UHOBLIX BTYJIKAX.

' o |W IQ
. KabenbHasi HanpasnsioLlas l@ \“
3arnyLwka @

Pucynok 2.11  Vnanenue 3amiyiiek U3 OTBEpCTUH U YCTAHOBKA PE3MHOBBIX BTYJIOK

npopesb

Pe3unHoBas BTynka
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A BHUMAHUE

O0s13aTeTbHO UCTIONB3YITE PE3UHOBBIE BTYJIKH, MHAY€ OCTpPbIE Kpasi HAIIPaBIIAIOIIEH TUIACTUHBI MOTYT
MOBPEIUTH U3OJISALINUIO TIPOBOIOB. DTO MOXKET BbI3BATh KOPOTKOE 3aMbIKAHNE WJIM 3aMbIKaHUE Ha KOPITYC.

OnacHocTh moxkapa ujin HEeCHACTHOIro cjayvasi.

B MoHTaX HaNpaBJISIFOLIEH MIACTUHBI

VYcranaBnuBaiTe HANPABIAIONIYIO IUIACTUHY B TOPSIKE, OOpaTHOM MOKa3aHHOMY Ha pucyHke 2.10.

(Mowmenrt 3arsikku: 1.8 Hwm)
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2.3.3 ®DyHKHHOHAJBHAA CXeMA KOHTAKTOB M IIapaMeTPbl BUHTOB.

B tabnune Hke npeacTaBiIeHbl HapaMeTpbl BAHTOB CHJIOBOM CXEMbl, MOMEHT 3aTSXKKU U PaCIIOIOKEHUE
KOHTakTOB. OOparuTe BHMMaHHE YTO pACHOJIOKEHHE KOHTAKTOB pasnuuaercs y pasHeix [1Y. J[Ba
KOHTaKTa MpeJHa3HAaueHHbIC AJIS 3a3eMJIEHUs 0003HAYEHbI CHMBOJIOM, e Ha pucyHKax ¢ A 1o J

CACJIaHbl OAUHAKOBBIMU KaK CO CTOPOHBI IIMTAHUSA, MaK HCO CTOPOHBI ABUTATCIIA.

(1)PacnosoxkeHune KjaeMM LeNu MATAHUS

Tabmuma 2.6 KieMMEbl ey nuTasus

Homunan MowmeHT MowmeHT
Pasmep Pa3zmep BuHTA N3obpaxen
JIBUTATENA Mogens ITH BUHTA 3aTSDKKU SN 3aTSDKKA Ha:
(kW) (H-m) (H-m) '
0.75 FRNO.75F1m-4E
1.5 FRNI1.5F1m-4E
2.2 FRN2.2F1m-4E M4 1.8 M4 1.8 Pucynke A
3.7 FRN3.7F1m-4E
5.5 FRNS.5F1m-4E
7.5 FRN7.5F1m-4
E M5 3.8 M5 3.8
11 FRNI1F1®-4E Pucynke B
15 FRNISF1m-4E
18.5 FRN18.5F1m-4E M6 5.8 M6 5.8
Pucynke C
22 FRN22F1m-4E
30 FRN30F1m-4E Pucynxe D
37 FRN37F1m-4E
Pucynke E
45 FRN45F1m-4E MS8 13.5
55 FRNSSF1m-4E M8 13.5
Pucynke F
75 FRN75F1m-4E
90 FRNOOF1m-4E
Pucynke G
110 FRNI110F1m-4E MI10 27
132 FRN132F1m-4E Pucynke H
160 FRN160F 1 m-4E M10 7 Pucynke I
200 FRN200F 1 m-4E MI12 48
Pucynke J
220 FRN220F 1 m-4E

KonTakter RO, TO (oguHakoBbIe Jy1st BCEX TUIIOB): BUHTHI M3.5, MomeHT 3aTskku 1.2 (H-m)
Konraxtsl R1, T1: BunTel M3.5, momenT 3atsikku 0.9 (H-m) (st ITH cepun 200 B moutHocThi0 45 KBT 1

Bolie, st cepun 400 B MomHOoCThIO 55 KBT UM BbINIE

I[Mpum 1) Cumson (M) B 0603HaueHHH MOXKET OBITh S (cTaHmapTHOE mpemnoxenue), E (¢ EMC ¢unsrpom), nmm H

(Mozenb ¢ BCTPOCHHBIM APOCCEIEM 3BEHA IOCTOSHHOTO TOKA).
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(2)BbIBoaBI cXeMbl yIIpaBJjieHUus (0011He I BCeX MojieJieil)

B Koy10/1ka BUHTOBLIX 32)KUMOB

1111 |PLC [ X
1 12 | 13 | CM |

30A

30C | CMY | 11 12 13 | CM | FWD

REV | CM

Pasmep BunToB: M3 MowmenT 3arskku: 0.7 (H-m)

B EBpOINENCKUI TUII BUHTOBBIX 3aKMMOB

SIS

30B | Y5A

&)

Y5C

Q

Y3

SRS

Q990 |0

CMY| V2 11 | FMA[ FMI | X1 X2 | X3 | X4

OO0

30A [ 30C | Y1 Y2

SAICACNICANS)

C1 11 12 13 | PLC

Ol0|0100

PLC | PLC | FWD| REV

Pazmep

BUHTOB: M3  MowmeHnT 3atspkku: ot 0.5 10 0.6 (H-m)

Tabmuma 2.7 3axumbl CXeMbl yIpaBieHUs

MPOBOJIA

Jnuna MaxkcuMalbHBIN pazMep
OT'OJICHHOU OTBEPCTHsI KOHTAKTa
Tun orBepTku | [lomycTtuMoe ceueHne 4acTHu

—
—

I

-

TUTOCKAs
(0,6 x 3,5 Mm)

010,14 o0 1,5 MM
(or AWG26 7 MM
10 AWG16)

2.75 (W) x 2.86 (H) mm

Pexomenyemble mthipeBbie HakoHeUHHUKH: THAa Phoenix Contact Inc. mpuBezaes! B Tabnuiie 2.8
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Tabmuua 2.8 PexoMeHayeMble IIThIPEBbIE HAKOHEYHUKHU

Pa3mep BuHTA

Tun

HakoneuHuk mteipeBoit
IUIs1 3aKOHIIOBKY IIPOBOJA C

HakoHeuHuK IITEIpEBOI

HBOJIHHI/ICﬁ JJI1 3aKOHIIOBKH
ET—“‘J poBoza 0e3 U30JIAIUN
AWG24 (0.25 mm?) AI0.25-6BU -
AWG22 (0.34 mm?) AI0.34-6TQ A0.34-7
AWG20 (0.5 Mm?) AI0.5-6WH A0.5-6
AWGI8 (0.75 mm?) AI0.75-6GY A0.75-6
AWGI6 (1.25 mm?) All.5-6BK Al.5-7
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234

B Tabnuue 2.9 mnpuBeneHbl peKOMEHAYyEMbIEe cedeHHs TpoBoaa. [l OMHOKUIBHOTO MPOBO/IA ¢ paboyeit

temmneparypoit 60/70 °C npu okpyxarolieil Temmneparype

PexomeHyemoe ceueHne mpoBojaa

50°C.

Tabmuma 2.9 PexomMeHayeMoe cedeHre MpoBo/Ia

PexoMennyeMoe ceueHue mpoBoja (MM2) *1
= CunoBag cxema
S Bson
= 2
= MMUTaHUA =
= . JlomomHu- )
0 CHIOBOH B JlOMOMHH- 1o 1 roe 2
o A Mogens ITH CXEMBI PIXOR e BB DCR| &
5 Bazemnenne| 14 NUTaHKE g
S (L1/R, [% Gl |[U.V BBON | oo [P1,| >
3 L2/S, V(f] ’| nuTanus Topa P(+)] %
) L3/T RO, T <
> ) (RO-TOW 1R1, 1) &
c | 06e3
DCRDCR
0.75 |FRNO.75F1m-4E
1.5 FRN1.5F1m-4E
2.2 FRN2.2F1m-4E ) 2 5
3.7 FRN3.7F1m-4E 2 2
5.5 FRNS5.5F1m-4E
7.5 FRN7.5F1m-4E
11 FRN11F1m-4E 3.5 3.5 - 35
15 FRNI15F1m-4E |3.5]|5.5 35 55
18.5 |FRNI18.5F1m-4E 55 8 55 55 ’
22 FRN22F1m-4E ' 14 ’ ' 8 10.75
30 FRN30F1m-4E 14 14 2 14 | mo
37 FRN37F1m-4E 22 8 - 1.25
45 FRN45F1m-4E 2 | 38 22
55 FRNS55F1m-4E 18 38
75 FRN75F1m-4E 38 14 60
90 FRNOOF1m-4E 60 60 100
110 FRNI110F1m-4E 100 100 )
132 FRN132F1m-4E - 22 150
160 FRN160F1m-4E 150 150
2 FRN200F1m-4
00 N200 E 38 200 250
220 FRN220F1m-4E |200

DCR: Ipoccens 3B€Ha MOCTOSHHOTO TOKa
*1 [onp3yiiTech OOXKMMHBIMH KJIEMMaMH C H30JMPOBAaHHBIM IIOKPBITUEM WM H30JUPYIOLIMMH TPYOKaMH.
Hcnone3yiite npoBogauku ¢ padouei temmeparypoit 60 mwim 70°C. Oxpyxatomias temmeparypa S50°C.

*2 [Ipy MCHONB30BAHMM TIPOBOJA ceueHueM 150 mm® , mpumensiite Hakoneunuk CB150-10 mo JEM1399 wmm
aHAJIOTUYHBIN.

IIpum 1) Cumson (M) B 0603HaUeHUH MOXKET OBITH S (cTanmaptHoe npemnoxenue), E (¢ EMC dunsrpom), wim H (Mozens ¢

BCTPOCHHBIM APOCCEIIEM 3B€HA ITOCTOSITHHOTO TOKa).
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2.3.5 Mepsbl NpeAOCTOPOKHOCTH NPH NMOAKIIOYCHUHT

BrinonusiiTe HUKENU3N0KEHHBIE ITpaBuiIa npu MoHTaxe [14.

(1)YnocroBeprTech, 4TO HANPSHKEHUE B CETH COOTBETCTBYET HAIPSHKEHUIO HA TIaBHOM Imiibauke T4 .

(2)Cnenure 3a mpaBWIBHBIM TONKIIOUEHHEM ceTd K kiemmam nwmranus [T4: L1/R, L2/S u L3/T
(Tpexdaznbiii Bxox). [Ipu noaxmroueHNN NMUTaHUs K ApyruM kiemMMaM — [T Oyner BhIBeeH U3 CTPOs
MIPU BKJIIOYCHU U TUTAHUSA.

(3)dns mpenoTBpalieHus: MOPaKEHUs] TOKOM, BO3TOPAaHUSI U JPYTUX HECUYACTHBIX CIydaeB, a TaKXKe s
CHIKEHUS TTIOMEX, 00s13aTeNIbHO TOJKITI0YaiTe 3a3eMIICHHE.

(4) 511 HAAE)KHOTO COSAMHEHUS TPUMEHSITEe 00 KIUMHBIE KJIEMMBI C H30JUPYIOITUMHI KEMOpHKaMHU.

(5)IIpoBona nenu sHepronutanus [IYU (mepBuuyHas 1enb) W ABUTATeNs (BTOpUYHAS 1I€Mb), U IETH

YHpaBJICHUA JOJIZKHBL OBITh Pa3HCCCHBI HA MAKCUMAJIbHO BO3MOKHOC paCCTOSIHHUC.

/A BHUMAHWE

* IIpu nogxmrouennu [IY K ceTu BKIIOUHUTE B LENb MUTAHUS PEKOMEHAOBAHHBIN 3aIUTHBIA aBTOMAT
(MCCB) wmu yctpoiictBo 3ammtHOoro otkimtodenus (ELCB) (¢ 3ammroil oT meperpysku).
Hcnonb3yiite ycTpolcTBa B IIpeeiaax COOTBETCTBYOIINX TOKOB

* [IpuMeHnsiiTe MpoBOAa YKa3aHHOTO THUIIA.

* 3aTaruBaiiTe KJIEMMBbI C YKa3aHHBIM MOMEHTOM.

B nporuBHOM ci1y4yae BO3MOKHO BO3rOpaHue.

* He noakmtovaiiTe mogaBuTeNbh BEHIOPOCOB BO BTOPUYHYIO menb [14.
» He nonxmrouatite ITY Kk HECKOIIBKHAM JBUTATENSAM OJHAM MHOTIOKHUIBLHBIM KaOeIeM.
IT0 MOKeT NPUBE3TH K BO3rOPAHMIO.

» 3azemsstitte [T comtacHO MECTHBIM 1 OOIIIUM TPEOOBAHUSIM.
B npoTnBHOM cjly4yae BO3MOKHO MOPaKeHHe 3J1 TOKOM HJIM BO3TOpaHHe.

* Tloaxmrouenue T4 BemonHAETCS KBATH(DUIIUPOBAHHBIM JIEKTPHKOM.
* Ilepen BbIMoONIHEHNEM MOAKIIOYEHUS YOEIUTECH, YTO MUTAHNUE OTKIFOYEHO.
B nnpornBHOM cJ1y4ae BO3MOMKHO MOPAKEHHE 1. TOKOM.

* [lonknroueHre NpOU3BOAUTCS TOJIBKO MOCe ycTaHOBKH [1Y.
Heco0/10n1eHne 3T0ro0 npaBuJia MoskeT NPUBECTH K MOPAKEHUI0 TOKOM U K TPaBMaM.

* Ybenurechb, 4YTO HOMHHAI MUTAIOLIETO HAMPSKEHUS U YUCIO (a3 COOTBETCTBYIOT uuciny (a3 u
HOMHUHaJIbHOMY HampspkeHuto [1Y.

* He noakmtovaiite ceTh muTaHus K BBIXOAHBIM KiiemmaMm (U, V u W).
Heco0aroneHue 310ro npaBujia MokeT BbI3BATh BO3TOPAHUE M HECYACTHBIN CJIy4aii.
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2.3.6

ITogkaroueHre KIeMM LIEMU MATAHUS U 3a3EMJICHUS

B tabaune 2.10 npuBeneHbl KOHTAKTHI CUIIOBOM CXEMbI U KOHTAKThI 3a3€MJICHHUS.

Tabmuma 2.10 0003HauYeHMEe, HAUMEHOBAHNE U Ha3HAYECHNE KOHTAKTOB CHIIOBON CXEMBI

0003HayeHue

HAaMMCHOBAHHC

Ha3HA4YCHUC

L1/R, L2/S, L3/T

I'maBHBIC BXOBI TUTAHUS

[MToaxmrouenue 3-x ¢pa3zHON JTUHUN 3JEKTPOINUTAHUSL.

U, VW

Brixonnsie ki1emmbl 11U

Jlns nonkitoueHus 3-X pazHOTO MEKTPOABUTATENS.

RO, TO JlononHuTENbHBINA BXOA | JlIs OTHENIbHOM NOJjauy Ha yIpaBIAromyo yacTs [1Y,
MIUTaHUS CXEMBI MOJIKJTFOYAETCS TAKXKE, KAK 1 OCHOBHOM BBOJ| TMTAHHUS
YIpaBJIEHUS CUJIOBOH CXEMBI .
P1, P(+) Jpoccenb 3BeHa [onkmounte npoccens 38eHa nocrossHHOro Toka (DCR)
MOCTOSTHHOTO TOKa JUTSL TIOBBITIICHUST KOA(PPUITMESHTA MOITHOCTH (OTIIIHS JIS
ITY mMomHOCTBIO MeHee 55 kBT).
P(+), N(-) 3BEHO MOCTOAHHOTO ToKa | IlogkimrounTe 3B€HO MOCTOSSHHOTO TOKA K APYrOMY
peoOpa30BaTEII0 YaCTOTHI (ITPEOOPa30BATEIISIM).
OnmuoHaNbHBIN pereHepaTuBHBINA MTPeoOpa3oBaTeb
TaK)K€ MOJKIIOYAETCSA K 3TUM KOHTAKTaM.
R1,T1 BcnomorareiasHbie OOBIYHO HET HEOOXOAUMOCTH UCIIOIB30BaTh 3TH

BXOJBI JICKTPOIIUTAHUA
U BEHTUISATOPOB

KOHTaKThl. Mcnonb3yiTe 3T KOHTAKTHI ISl TOJaYU
BCIIOMOTI'aTeJIbHOT'O ANIEKTPONUTAHUS HA BEHTUWISATOPHI B
CHCTEME MUTAHUS C IOMOLIbIO PeoOpa3oBaTes
YaCTOTHI C IIUPOTHO-UMITYJIBCHOM MoAy siLMent (cepuit
RHC).

3azeMiIeHHe IS
npeoOpazoBarest
HJaCTOThI U
AIIEKTPOABHTATEIS

3azemIIstolIe KOHTAKTHI IS KOpIyca mpeodpa3oBareis
YacTOTBl ¥ AJICKTPOJBHUTraTeIIsl. 3a3eMIIUTE OJIMH U3
KOHTaKTOB U TIOAKJIFOYUTE 3a3eMJISIOIINIA KOHTAKT
anekTpoasuraress. [I[peodpasoBarenb 4acTOThI
000pYyI0BaH Mapoii 3a3eMIISIOIINX KOHTAKTOB, KOTOPBIC
paboTaroT OMHAKOBO.
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CrnenyiiTe HUKEH3IOKEHHOM Mporienype sl noakioueHus u Hactpoiiku [1Y. Ha pucynke 2.12 nokazan

NOPpALOK IMOAKIOUYCHUSA BHCIITHUX YCTpOﬁCTB.

| Iopsanok nogkiroueHus |

Knemmerl 3a3emnenust (8G)

Beixon IT4 (U, V, W, u &G)

KOHTAKTBI JPOCCEIIS LIENHU MOCTOSHHOro ToKa (P1 u P(+))*

[Mepembruka™ (s T4 momuocTeio 10 45 kBt 2008 cepun u ITY momnHocTh0 10 55 kBt 4008
cepuu. Cm ctp. 2-18.)

KonTakTb! 3BeHa mocrositHHOro ToKa (P(+) 1 N(-))*

POOO

Knemmbr nopkmrouenus cet nutanus (L1/R, L2/S and L3/T)

SIS

KJIEMMBI TTOJIKJTFOUEHUS TOTIOTHUTEIHHOTO MUTAaHUs cxeMbl yrpasienus (RO u TO)*

BcenomorarenbHble BXOABI 3aeKTponuTaHus s BeHTuiaTopoB (R1 u T1)* ([nst [T momuOCTHIO 10
55 kBT 4008 cepun. Cm ctp. 2-22.)

* TIpu HEOOXOMUMOCTH

Mogens FRN55F1S-40

'S ®

”~

L1/R | L2S [ LT U W W

QLY QL
~— P1 | Py | ML)
Q1

] oG
| I AL
] Il> < JF et N I B -

7y

I
—

P

MUTAHNE

@ D ® @ @ @

3almnTHbIN
asTomat (MCCB)
UK YCTPOUCTBO
3aLUTbI MO
OCTaTOYHbIM
Tokam(RCD) / Y30
(ELCB) ¢ 3awmTon
OT neperpysku no
TOKY

@ Pacnonoxetue
KoHTakTOoB Ansa MY
MOLLHOCTbIO 10 45 KBT

2008 cepumn n N4
MOLLIHOCTbIO 10 55 KBT
4008 cepumn

Opyrvne
Moaenu

MarHuTHbIN
KOHTaKTOp

(ST

Oeuratensb

Pucynok 2.12  TTopsigok MOAKIIOYEHUS BHEITHUX YCTPOMCTB
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@ Kaemmbi 3a3zemJieHus ( % G)

B 11es1x 6€30MaCHOCTH M CHIDKCHUS TIOMEX 00sI3aTeNIbHO 3a3eMITUTE 00€ KIIEMMBI 3a3€MIICHUSL.
Texamuecknm crangapToM Ha 3nekTpoodopynosanue (Electric Facility Technical Standard) oroBopeno,
YTO, BO M30E)KAHKME TIOPAXKEHHSI TOKOM, TIOYKapa M APYTHX HECUACTHBIX CITydacB, BCE
METAJTIOKOHCTPYKITHH SJIEKTPOOOOPYIOBAHHUS JTOJIXKHBI ObITh 3a3¢MJICHBI.

KiieMMBbI 3a3eMIICHUS TIOMKITFOYAIOTCSI B CIICTYFOLIIEM TOPSIIKE:

1) 3azemusronue KiieMmbl Mozenei [TH moakiIovaroTes K IWHAM 3a3¢MJICHHSI, B COOTBETCTBHH C
MCXKIAYHAPOAHBIMHA U MECTHBIMHU CTaHAApPTaMU.

2) IIpoBoja 3a3eMIIeHHs JOKHBI HMETh TT0 BO3MOXKHOCTH OoJbliiee ceueHue. JimrHa mpoBoIoB JODKHA

OBITh MUHUMAJIBHO BO3MOKHOM.

@ Boixoanbie kjaemmsbl ITY, U, V, W u 3azemusiionque KjieMMblI ( % G)

Knemmbl 10KHBI OBITH TOICOCTUHEHBI CIETYIONUM 00pa3oM:
1) IoaxirounTe BBIXOMBI MUTaHUS TpexdasHoro asurarens k kiemMam U, V, u W, BeIpaBHHUBasi IPU 3TOM
JUTMHY (ha3HBIX TIPOBOJIOB.

2) CoearHUTE IPOBOJL 3a3€MJICHUS C KOHTAKTOM 3a3eMJIEHUS ( S G).

N » Jlnuna npoBoaku mexay [IY u nBurarenem He nomkHa npessimath S0 M. Ecau qunHa Bee
< ote xe Oonpire S0 M, cieayeT MOAKIIOYHTh (QHIBTP BBIXOAHOM enw (Omius). (B 3TOM ciydae
JUIMHHA Ka0ens MoxeT ObITh 10 400 M, Kak U300pakeHO Ha PUCYHKE HIDKE.)

* He momnb3yiiTech OAHMM MHOTOXWIBHBIM KabOeneM miisg coeauHeHus: Heckonbkux [IY wu

JIBUTATEIICH.
MY 6e3 BbIxogHOro dhunsTpa MY ¢ BbIXOOHBIM PUNBTPOM
nuTaHne nuraHne He Gone 5 M
|_ BoixogHom punstp
—1 o S [ 2
— Tens 1 \ Tenb
He Gonee 50 m He Gonee 400 m
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Note * He momkmrouaiiTe MKOCTHYIO HArpy3Ky HJIM MONABHTEIb BHIOPOCOB K BBIXOAHBIM KiemMam ITU
(BTOpUYHAS 1IETIB).

* [Ipu OonbIIOi [IMHE TPOBOJOB BEJHMKA Iapa3sUTHAas CBA3b MEXIYy HHMH, YTO TPHUBOAUT K
MOSIBICHUIO TOKOB YTEUKU. DTO BBI3BIBACT CpalaThlBaHHWE TOKOBOM 3alllUThI, YBEIMYEHHUE TOKOB
yTeUKH, HApyIIaeT MPaBWIbHYIO MHIUKAIUIO NAHHBIX. B TSOKENBIX CaydyasX MOXKET MPHUBECTH K
noBpexaenuto [TH

* Ecniu HeoOxomumo moakmiounTh K [TU Heckonabko nBUTATeNel, TO KaXAblid U3 HUX JOHKEH UMETh
WHAUBUIYAIbHYIO TPOBOJIKY.

. Ecnu nHa Beixone 1Y ycTaHOBIEH BBIXOMHOW (QMIBTP WU Kabenb Mexay asurareneM u [14

uMeeT OOJbIIYIO JUTMHY HalpsDKeHUE NMPUIOKEHHOE K JBHMrarento OyleT MEHbIIe W3 3a MOTepb B

¢uibTpe uiu npoBonax. B pesynasrare notepps HanpspkeHUs OyaeT KojaeOaTbest BEIXOIHON TOK.

B 3TOoM ciyyae ycTaHOBUTE MOBBIIIEHHOE, HA BEIMYUHY IOTEPh BHIXOJHOE HAIPSKEHUE, TPU MOMOIIU

¢dbysknuonanpHoro koxa F37 (Beibop Harpy3ku/ABTo moabeM KpyTsiiero MomeHnta/Omnepalus aBTo

coxpaHeHus 3Hepruu) pasHoro 1: (M3MmeHsromasca Harpy3ka KpyTAILIEr0o MOMEHTa, Bo3pacTaroiiasi B

MPOMOPLUU K KBaJApary CKOpoCTH (TpebyeTcst 0ojee BBICOKHIA IyCKOBOW MOMEHT), HIIM BBIOEpeTe

VIpaBJICHUE IO HE JIMHEHHON BOJIBT YaCTOTHOW XapaKTePUCTUKE (C TOMOUIbIO (PYHKIIMOHAIBHBIX

komoB H50 u HS51 (He nuHEHas BOJIBT-4acTOTHAS XapaKTEPUCTUKA (HANPSHKCHHE M 4acToTa))).

* Hcnonw3yiite BeixomHou ¢pwietp OFL-O1OO-CIA.
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Note PaGoTa ¢ nBuraresem 400 B

* Ecim, ¢ nenpro 3amuThl ABUrarens, Mmexay [1Y u qBurarenem BKIIFOYSHO TEIUIOBOE PEJie, OHO
MOKET J1aBaTh cOOM Jaxke mpw JumHe MeHee 50 M. B 3ToM ciyuae Hy)XHO TOAKITIOYUTH (PHITETP
BBIXOJIHOW IIenu (ONIMs), WJIM MOHU3UTh HECYIIYyI 4acToTy ((YHKIMOHAIbHBIN Kom 26: ToH
neuratens (Hactpoiika Tona)).

* Ecnu ppurarens 3anutbiBaercs or IIY, pabotaromero mo mnpuHimumy MM, Bo3MOXHO
NOSABJICHUE  BBIOPOCOB HANpsDKEHMsT M HajokeHHWe ux Ha Bbixon IIY, T.e. Ha KieMMsI
nBurarens. B wactHocTH, npu OOJBIION JUTMHE MTPOBOJAKU BEIOPOCHI MOTYT YXYIAIIUTH U3OJISAIHMIO
asurarens. B aTo ciaydae BO3MOXKHBI CIEAYIOIUE KOHTPMEPBI:

-IIpumensaTs nBurarens ¢ ycwieHHOM u3omsuueil. (Bce monmenu apurarenein Fuji mmeror
YCUJICHHYTO U30JISIIIUIO);

-IToaxounTh PUIBTP BHIXOJHOMN 1ENU (OMIKs) K BBIXOAHBIM KiemMam [1Y;

-YMeHbIUTh [UTHHY MpoBoakU Mexxay [T u neurarenem no munumyma (e 6omee 10-20 m).

® Kaemmbl Apoccesis enu NocTossHHOro Toka P1 u P (+)

J1J1s1 IOIKITFOUEHUST IPOCCEIIS:
1) caumuTe MIepeMbIuky ¢ kiiemm P1 u P(+).
2) Toaxmounte npoccens DC (ommus) k kiiemmam P1 u P(+).

Note * J[muuHa mpoBoaoB oT [TY no npoccens — ve 6omee 10 m.
* HE yJlaJsiiTe MepeMbIuky ¢ KOHTakToB P1 u P(+), eciu Bbl He UCTIONB3YyeTE IPOCCENb.
¢ [TY4 momHOCTHIO OT 75 KBT U BbIIIE NOCTABISIIOTCSA BMECTE ¢ ipoccenem DC

@ CbémHbIe MepeKIYaTe n
B Cwemusble nepexitouarenu nutanus (CN UX) (ms [TH momnocThio 55 KBT 1 BbIIIE)

Ha IIY 4 momHocThio 55 kBT 1 BhIlIe ycTaHOBIEHB!I cheMHble nepekmtoyarenn CU UX (mana) KoTopslii
JOJDKEH OBITh KOH(UTYPUPOBAH COTIACHO HAMPSHKCHWIO HWCTOYHHMKA MUTAHUS M YacTOTe. YCTAaHOBUTE
nepexitoyaresib B nojokenne Ul miam U2 B 3aBUCMMOCTH OT HaNpsDKEHUS] TMUTAHUS MOABEICHHOTO K
BxonHeM Kiemmam [1Y (L1/R, L2/S, L3/T) wnu k xi1eMMmaM JOTOTHUTEIHLHOTO MUTAHUS BEHTUIISITOPOB

(R1, T1), cornmacHo pucyHky 2.16.
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[ | [Tepembruku nepexitoueHus: HanpsokeHus: nutanus BeHTwsiTopa (CN R) u (CN W) (s T4 200

BOJIbTOBOI cepuu MoutHOCTHIO 45 kBT u Beime u [T 400 B cepun MomHOCThIO 55 KBT 1 BhIIIIE)

baszosoe ucnonnenue 14 cepun FRENIC-Eco Takke pomyckaer ucroib3oBaHue pekymneparopa (PWM)
(cepust RHC), KoTOpbIit TOAKITIOUAETCS B 3BEHO MOCTOSHHOTO ToKa K kiemmam P(+), N(-). Crnegyet umethb
BBUY, 4TO JUIs [TY 200 BonbTOBOM cepun moutHocThiO 45 KBT 1 Bhile u IT4 400 B cepun MOLTHOCTHIO

55 kBT u BbIllle UMEETCS KOMIIOHEHT pa60Ta10H11/n71 OT IICPEMCHHOT'0 TOKA — OXJIA’KAAOIIHUEC BEHTUIIATOPBI.

B stom ciyuae nepecraBbsre nepembiukud (CN R) u (CN W) B nonoxenus ‘NC| 51 ’FAN‘ U TOJIalTe

HaIpsKeHUE Ha KOHTAKTHI JOTOJTHUTEIBHOTO BBOJA TuTaHus BeHtwiaropa (R1,T1).

Nnnroctpanuu npouenypsl IpUBEIeHbl HAa pucyHKax 2.14 - 2.16 Huxe.

@ I[Ipu mocraBke ¢ 3aBoga mepekmodarenu (CN R) wmw  (CN W), ycTaHOBJIEHBI B
IIOJIOXKEHHUS ‘FAN‘ u |NC‘ . He mnepecraBnsiiTe 3TOT NEPEKIOYATENb, €CIUM Bbl HE IIOJAECTE
nuTanue Ha KoHTakThl (R1, T1).

Ecnu BBl HEe NMPaBWJIBHO YCTAHOBWIIM 3TH MEPEKIIIOYATENN — OXJIKIAIONNN BEHTWISATOP HE Oyaer
paborars u T4 Gyner nmeperpesarbest "Ohl " wam "pbf ." - HeHOpMaTbHOE COCTOSIHUE B 3apsAHOM
LEenH

MY 200 BonsTOBONM CEPUM MOLLHOCTBLIO 45 KBT 1 Bbiwe n
MY 400 B cepumn MoLLHOCTbIO 55 KBT 1 Bbilwe

[_rl_L‘l ___________ PU PO NG .

s i

| : _IJ} _ll:r} | |
L1 e—a—» o + » L
L5 ] e d » W
LarT g ' W

| i Jlfi} _

trt |

Cunosas nnata

[o= =

Cwvinosas nnara |

3aBojcKas ycTaHoBKa
- MNpw nogaye NOCTOSHHOTO NUTaHMS,
- MNpwv nopkntoveHnn pekynepatopa

i |
R1 § |
i ‘R [y i !
B M R | | onw H.. AL |
i e MW oh R |
I : ]
i |
i |
|
[

Pucynok 2.13  IlepexiiroueHre NUTaHUSI BEHTUIISITOPA
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B Ycranoska nepembruek (CN UX), (CN R) u (CN W)

Ot INEPEMBIYKH PACIIOJIOKCHBI Ha CHJIOBOM TIIJIaTe CIIpaBa OT IUIAThl YIHPABJICHUA, KAK IIOKAa3aHO Ha

PUCYHKE HUXKE.

Hepexnmqarenn BBOJIA
TIUTAaHUSA
(CN UX)

Ilepexmovaresu MUTAHUS
BeHTHJ'IHTOpOB (CNR), (CNW)

!

Konrakrer JOII. TUTAHUA CXeMBI YIIpaBJICHUS

Pucynok 2.14 PacnonokeHue nepeMblYeK U KOHTAKTOB JOMOJIHUTEILHOTIO BX0/1a MUTAHUS

Note JIjisl CHATHS HEPEMBIYKH HAKMUTE HA HOXKKY
(CNUX) ¢dukcaropa ¥ HOTSHUTE.
1 yCTaHOBKM NE€pPEMBIYKM HA)KMHUTE Ha HEE,
\ﬁ/ KOrJa Bbl YCHBIIIMTE IIEIYeK — 3T0 Oyaer

(CNR), (CN W) 03Ha4aTh YTO OHA 3a()UKCHPOBaHA.

Pucynok 2.15
yCTaHOBKa/CHSTHE TIEPEMBIUCK
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Ha pucynke 2.16 pacnonokeHHOM HIKe IToKa3aHO Kak ycTaHOBUTH nepembluku (CN UX), (CN R) u
(CN W) B COOTBETCTBUM C 3aBOACKMMHU YCTAHOBKAMH WJIM B COOTBETCTBUU C (PAKTUYECKUMH YCIOBUSMHU

OUTAIOIEN CETH.

u VYcranoBka nepembruek nutanus  (CN UX)

(mms ITH 400 B cepurt MOIIIHOCTBIO 55 U BHIIIIE)

(CN UX)
(1
YcraHoBka
MepeMbIYeK
398 ~440 V/50 Hz 380 ~398 V/50 Hz
430 ~ 480 V/60 Hz 380 ~430 V/60 Hz
(3aBoackue ycTaHOBKM JUIsl | (3aBOJCKHE YCTAaHOBKH IS
TaiiBans, Kopeu n A3zun)
EBpocoroza : I
Hanpsikenue P ) § IIpum.: Honyctumslii
vetounnxa | TIPHM.: JlomycTumblii | quamna3ox BXOJIHOTO
B — JManazoH BXOJHOTO | HAIPSDKEHUS JOJIKEH
HaNpPsHKEHUS JIOJDKEH | HAXOUTCS B Ipenenax oT —
HaxoauTcs B npexaenax or — | 15% 110 +10%
15% o +10% | HOMMHAIBLHOTO HAIPSKEHUS
HOMHMHAJIBHOTO HAIpPsKEHUS | MUTAHHUS.
MUTaHUS.
u YcranoBka nepembraek nutanus BeHTUIsATOpa (CN R) 1 (CN W)

(mms TTY 200 BosbTOBOM cepurt MOITHOCTHIO 45 kBT 1 Bhiie u [TH 400 B cepun momHoCcThIO 55 KBT 1

BBIIIIE)

(CNwW)
(CNW) (Beusrit)
(Beunsrit)

(CNR)

(KpacHsrit) (CNR)

‘KpacHsrit)

YcranoBka
MepeMbIUeK

Hanpsokenue | Korna He ncnons3yrorcs konTaktsl | Korma ncnonssyrorcs kontaktel R1, T1

MCTOYHHKA R1, Tl *[Ipu mogaye MOCTOSIHHOTO MUTAHHUS
MMATaHUS (3aBozICKasi yCTAaHOBKA) [Ipu ucmonb30BaHUU PEKyIIEpaTopa

Pucynok 2.16 VcranoBka pazpémoB (CN UX), (CN R) u (CN W)
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@ KinemMbl nenu nocrosiaiHoro Toxka, P (+) u N (-)

[Ipeana3Havensl A1 CUCTEMBI CBSI3M MO IIMHE MOCTOSHHOTO TOKAa. J[aHHBIE KIEMMBbI COEIUHSIOTCS C
aHayormyHeIMH kiieMMamu P(+) u N (-) apyrux IT4.

@ Consult your Fuji Electric representative if these terminals are to
be used.

® Kuaemmbl uenn nuranus L1/R, L2/S, u L3/T (a1s1 Tpexda3Hoii ceT nUTAHUS)

1) B memsix GezomacHOCTH, Tepen KOMMYyTAalMeld KJIeMM IeNM NMUTAHUS TPOBEpPHTE , YTO 3allUTHBIHN
aBroMat (MCCB) nnu marautHbiii KOHTaKTOp (MC) BBIKITIOYEHBI.

2) Ilpu HeoOxommMocTH moakmounTe mposoxa cereBoro nutanus (L1/R, L2/S m L3/T) n BXOgHBIM
xiemMmaM [IY uyepes sammrtHbiii aBTomar MCCB mnm ycTpoWCTBO 3alUTBI 110 OCTAaTOYHBIM TOKAM
(RCD)/ ycrpoiictBo 3ammrtHOro otkimtoueHust (ELCB)* | wnm uwepe3 marnutHbii koHTaktop (MC),
€CJIM HEOOXOIUMO.

Ecnu HeoOXoAMMOCTH B 3TOM HET, TO CIIEAYeT JIMIIb BBICTPOUTH MapajuledbHO IPYr Apyry (asHble
MIPOBOA, WAYIINE OT CETH K BXOAHBIM KJIEMMaM MTUTAHUS.

* ¢ 3ammToi OT NEPETPY3KH 10 TOKY

] PexoMeHayeTcss NMOAKIIOUNTh MAarHUTHBIM KOHTAKTOP C PYYHBIM YNPAaBICHHEM. OJTO
Tlp mo3BoiUT oOTKIrOUUT [IY oTr cetm B aBapuilHOW cHTyaruu (HampuMmep Korja
aKTMBHMPOBAHBI 3aIIUTHBIEC (DYHKIINH), TOMOXET NPEAYIPEAUTh TOCIECACTBHS aBapH.

@ BcnomorareibHBIH BXOJ NUTAHUA, KOHTAKTbI RO 1 T0 cxemMbI yYHnpaBJI€eHUSA

s obecniedeHus cBoeit pabotsl [1Y He HykaaeTcs B JONOJIHUTEILHOM BBOJE MUTAHUS, OJJHAKO €CIIU BbI
XOTUTE pa3fAeilbHO IHUTATh CUJIOBYI0 CXEMYy W L€Nb YIpaBlI€HHs, i BO3MOXXHOCTH OTKJIIOYATh
HanpspkeHue Ha cuiioBoil cxeme [IY(mpu BO3HMKHOBEHMHM OIIMOKM WIM aBapuu, MO CHUTHANY TPEBOTH
(30A/B/C)) npu momoIy MarHUTHOTO KOHTakTopa (ycranoBieHHoro nepexn [TY), — momaiite muraHne Ha

JIOTIOJTHATEIbHBIN BXOJ MUTAaHUA LIETH yIipaBiaeHusa Ha KOHTakThl RO u TO.

JJonmoTHUTEeIbHBIA BBO MUTAHUA VISl BEHTWIATOPOB(KOHTAKTHI R1 1 T1)

ITY 200 BonbroBO# cepun MouiHOCTHIO 45 KBT u Bhimie u T4 400 B ceprn MOIIHOCTHIO 000OPY/IOBaHbI
xiemmamu R1 u T1. Tompko ecnu [1U paGoraer ¢ pekyneparopoM B 3BeHe moctosiHHOro toka (RHC
cepusl) 3TH KOHTAKThI CIy’KaT Ul NOJauyd Ha HUX NUTaHMS JUIsl BEHTUWISATOPOB, IIPU CTaHIAPTHON CXeMe

MMOAKIIIOYCHHA OHU HC UCIIOJIB3YIOTCH. IIutanme BCHTHJIATOPOB MOXET ObITh:

Onnodasznoe 380 ~ 440 B8 AC/50 I'm. 380 ~ 480 B AC/60 I't myist ITY cepum Ha 400 B MOIITHOCTBIO OT 55

kBT u Ooiee.
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2.3.7 KoMmmyTanusi KJieMM LeNd yIPaBJIeHUs

A\ BHUMAHME

Kak rmpaBuiio, IpoBojia LEeN! ynpaBlIeHUs] He UMEIOT yCUIICHHOH n3omauuu. [1o3ToMy npu KOHTaKTe 3THX]
MPOBOIOB C KJIEMMaMH BBICOKOTO HAINPSHKEHUS IIETIH MTUTAHUS BO3MOXKEH MPo00ii 000JI09KH MTPoBOIoB. B
[pe3ysbTaTe BO3MOYKHO MONAJaHNE HANPSDKEHUS U3 LeNH MUTaHKs B LeNb YIPaBICHUA. DTO YpE3BbIYAITHO|
OITACHO. Cneaure, yToOBl IMPOBOAKA LENH YHPABICHUS HAXOAWIACh HA JOCTATOYHOM YIAJICHHH OT
LeH MUTaHHUS.

B MPOTUBHOM CJIyda€ BO3MOKHO MOPAKEHUE TOKOM HJIM/M HeCYACTHBIH cnyqaﬁ.

/N OCTOPOXHO
HI’I ABUTaTCIIb 1 HpOBOI[Ka SABJIIAOTCA UICTOYHUKAMH ITIOMECX.
CrenyeT MpUHATH HaUIeKallue Mepbl MO MPEAyNpPEKICHUIO0 BO3ACHCTBHS MOMEX Ha PACHOJIOKECHHBIE
HO6J'II/I3OCTI/I JaTYUKHU U UHBIC HpI/I60pBI, BO I/I36e)KaHI/Ie HCIIOJIaA0OK B UX pa60Te.

ITO0 MOkKeT NMPUBECTH K AaBaApHUH.

B Tabn. 2.11 npuBeneH CIUCOK CHMMBOJIOB, Ha3BaHMH M (YHKUMH KiIeMM Lenu ynpasieHus. CrocoObl
KOMMYTAIlMM KJIEMM L€NH YIPaBJIEHUS pPazIN4aloTcs B 3aBHCHUMOCTU OT HACTPOMKH HMHBEpPTOpa MyTEM
Ha3zHayeHHUs (PYHKIHMOHAJIBHBIX KOJOB. UTOOBI CHM3WUTH BIIMSHHUE IOMEX, NPOBOAA LENH MUTaHUI U

YIPaBICHUS CIEAYET MPOKIAAbIBATE PA3AEIBHO (CM. IPUMEUAHUS HA CIIEA. CTPAHULAX).
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Tabn. 2.11 CcOMCOK CHMBOJIOB, Ha3BaHUH U (PYHKIMI KJIEMM LIETIN YIPABICHUS

Hasznauenue

0003Haue
HUe

HasBanue

DOyHKIUU

AHaIIOTOBBII BXOL

[13]

DNeKTpOnUTaHuE
MOTCHIIHOMETPA

OnekrponuTanue (+10 B mocTOsIHHOTO TOKA) /IS MOTEHIMOMETpPA 3a1aHisl  4aCTOTBI
(morentmometp: oT 1 1o 5 kOm). JlomycTUMBIT MakCHMabHBIN BBIXOAHON TOK: 10
MA.

[12]

Bxoxnoe
HarpsHKeHUe

(1) YcTanoBka 4acTOTHI 10 BHEITHEMY aHAJIOTOBOMY HAIPSHKEHUIO.

0~+10 B (DC)/0 — 100% (HopManbHBII pexxuM yHpaBICHU)

+10 ~ 0 B (DC)/0 — 100% (MuBepcHBIii pexkuM yrpaBiaeHuUsl)

(2) Ucnons3yetcst mis nomaun curaanos [1M]J]: ocHOBHOTO mnm curHama oOpaTHOM
CBSI3M.

(3) Ucnonw3yercst nmns mojaddl JOMOJHUTENBHBIX YCTAHOBOK IIPH BBITTOJHEHUHU
OCHOBHBIX KOMaH/I PETYJIMPOBAHUS YaCTOTHI

Bxoanoit umnenanc: 22 kOm

MaxkcuManbpHO JTOIycTUMOE BXomHOe HampspkeHune +15 B DC. BxonHoe HampshkeHHe
orpannuuBaercs 14 Ha yposue 10 B.

[C1]

ToxoBBINM BXOI

(1) Hacrora ycTaHaBIMBaETCS 110 BHEITHEMY aHAJIOTOBOMY TOKY.

+4 ~+20 MA (DC)/0 — 100% (HopMmasbHbIi pexuM yIpaBIeHUs!).

+20 ~ +4 MA (DC)/0 — 100% (MHBepcHbBII pexuM yIpaBIeHuUs ).

(2) Ucnonesyercs s nopaun curHanos [IMJ]: omopHoro mnm curHaiga oOpaTHOM
CBSI3M.

(3) Ucmomp3ayercst npu moaxitoueHuu [ITK Tepmuictopa Uist 3alIUTHL JBUTATEISL.

(4) Hcmome3yercss Ui MOAAa4YM JOMOJNHHUTEIBHBIX  YCTAHOBOK IPH BBITIOJHCHUH
OCHOBHBIX KOMaH/I PETYJIMPOBAHUS YaCTOTHI.

Bxoxnoit ummienanc: 250 Om

MaxkcuManbHO AOMYCTHUMBIN BXxoAHOH TOoK +30 MA. BXomHOW TOK OorpaHMYMBaeTcs
ITY na yporre 20 MA DC.

[V2]

Bxon HanpspkeHust
yTpaBIeHUS

(1) YcranoBka 4acTOTHI 10 BHEITHEMY aHAJIOTOBOMY HAIPSKEHUIO.

0~+10 B (DC)/0 — 100% (HopManbHbIit pexuM ynpaBJIieHHUs )

+10 ~ 0 B (DC)/0 — 100% (MuBepcHBIii pexkuM yrpaBieHuUs!)

((2) Ucnonwzyercst anst nomaun curnanos [IM/: ocHoBHOro mim cursaiza oOpaTHOM
CBSI3U.

(3) Ucmonw3yercss i mofavyd JOMOJHMTEIBHBIX YCTAHOBOK MPH BBINOJHEHUH
OCHOBHBIX KOMaH]I PETYINPOBAaHNS 9aCTOTHI

Bxoxnoit ummnenanc: 22 kOm

MaxkcuManbHO JTOIycTHMOE BXonHoe Hampspkerue +15 B DC. BxonHoe HampsokeHHe
orpannuuBaetcs [I4 Ha yposre 10 B.

“4) [oaxmounTe  TEPMOPE3UCTOP C  TOJOXKUTEIBHBIM  TEMIEPaTypPHBIM
KOO(QUIIMEHTOM IS 3alUThl  3JIEKTPOJBHIaTels.  YIOCTOBEPHTECh,  YTO
HepeKiIoyareNlb Ha IUlaTe yIpaBleHWs — IepekirodeH B nonoxenne PTC (cm.
"YcraHoBKa mepekitouareseiipazaen 2.3.8).

<Control Circuit>

Ha pucyske, cnpasa, nokazaHa
PHCYHKE, CIIpaBa, VTS

BHYTPCHHSS JIEKTPUYECKas cXeMa, TIe
SW5 (mepexirogarontuii BX0A KOHTaKTa
[V2] mexny V2 u PTC) nepexmtodeH B

(Operation level)

H27
nonoxenue PTC. JletanbHyto > Comparator .
rHGOPMAIIHIO TT0 MepeKodarento SW5 External
cM. B "YcTaHOBKA TlepeKtouareneii” Resistor Alarm
237 Q

rasa 2.3.8. B aToMm ciydae Bl JOMKHBI
WU3MEHUTD JaHHbIE B (yHKIMOHAIHLHOM
KoJIE.

ov

Pucynok 2.17 BHyTpeHH:s cxema (nepekmodarens SW5 B nonoxenuu PTC)

[11]

OO01Mil aHAJIOrOBBII

JIBe o01rie KJIeMMBI [T aHAJIOTOBBIX BXOJHBIX U BBIXOAHBIX CUTHAJIOB C KOHTAKTOB
[13], [12], [C1], [V2] u [FMA].
OTH KJIEMMBI IEKTPUUECKH He cBA3aHbl ¢ kiemMamu [CM] u [CMY].

2-30




I'maBa 2 YCTAHOBEKA U ITOJAKRJIIOYEHUE IT4

Tabnuua 2.11 nponomxeHue

b
g o
z § 0003HaYEHHE HasBanue OyHKUMU
=
@ -AHaJIOTOBBIE CHUTHAJIBI MaJbl 110 BEIWYMHE, BCJIEACTBHE YEr0 OHM IOABEPKEHBI BIUSHUIO MOMEX.
IIpoknangepiBaliTe MPOBOAKY HAa MHUHMMANbHyI0 JUIMHY (B mpememnax 20 M), HCIOIB3YHTE]
9KpaHUpOBaHHbIE IMpoBoja. OOs3aTeNbHO 3a3eMIIsiiTe dKpaHbl MPOBOJOB; MPU OCOOEHHO BBICOKOM]|
YPOBHE TIOMEX MOXET OKa3arbCsi 3()(EKTHBHBIM HMX NOnKmMoueHue K kiuemme [11]. [ns ycunenus
a¢dexra SKpaHUPOBAHMS 3a3eMIIIHTE SKpaH Ha OHOM KoHIe (puc. 2.18).
-Jlns KoMMyTanuu c1abbIX CHTHAIOB HCIIONB3YHTE pesie CO CHApeHHBIMH KOHTAKTaMHM, €CIIM TaKOBOE
uMmeercs B cxeme. He mopcoenuHsiiTe KOHTAKTH perne K kiemme [11].
-Eciun T4 mopxmiodeH K BHELIHEMY JAaTYUKY aHAJIOrOBOTO CHTHaJla, BO3MOXKHO IOsIBICHHE cOOEB
BCJICICTBHE AIIEKTPUIECKHUX MOMeX cO cTopoHbl [TH. B Takux ciydasx peKoMeHIyeTcs MOAKIIOUUTh K
- BBIXOJy JlaT4MKa (eppUTOBBIA CepIeuHHUK (HanpuMep, TOPOWUAAIbHBIN), WM MOACOCIMHUTH MEXIY
) CUTHAJIbHBIMU IIPOBOAHUKAMH KOHJIEHCATOP, TIOAABIISIONINI BEICOKHE YacTOTHI (puc. 2.19).
,; -IlponomxkurensHasd noxaua Ha kiaemMmy [Cl] HampsbkeHust cBeime 7.5 B Moxer mpuBecTH K
§ MOBPEXICHNUIO BHYTPEHHEH LIETN yIIpaBiIeHNUSI.
§ Cxema AHanorosuiil BBIXOA | Kowgercarop Cxema
g n _3l(pal-l_ ynpaeneHxus BHelwwHero ycrpoiicTea | 0,022 uf ynpasneHus
< T i 13 ,\50' N\
H ] IS ha
T T 12
| | L“/T i
v T [11] &/
T T — MponycTute nposona
MoreHunomeTp = = Yyepes CepaeHHUK UNK
1~5 kOm caenaiite ummn 2~3
BUTKA BOKDYT Cop/ie|HHKa

Pucynox 2.18

[TonxaroueHHe IKPaHUPOBAHHONW MPOBOAKH

Pucynok 2.19

BapI/IaHT CXEMBbI ITOMECXOITOJaBJICHHUA
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LU(POBBIX BXOJOB

Tabnuma 2.11  npomomkeHue
2
% 50623{:% HasBanue OYHKIUU
an)

[X1] Ludposoit Bxox 1 (1) PasnmuuHBIe KOMaHIBI-CUTHAJBl — HAa CAMOBBIOCT, CHTHAIIM3AINS aBApUH BHEUTHETO
000pyIoBaHNS, MHOTOCTYIICHYATBIA PEXUM 3aJaHUS YaCTOTHI — MOTYT OBITH MOJAHBI Ha

[X2] Mudposoii Bxon 2 | kaemmsl [X1]-[X5], [FWD] u [REV] nmyrem ycraHoBKkH mapaMeTpoB (YHKIHOHAIBHBIX

- koo EOI-E03, E98 u E99. Bonee mompoOHo cm. I'maBa 5, Pasmen 5.2 "Cponka

[X3] Hudposoii Bxox 3 (YHKIIMOHAIBHBIX KOIOB".

N (2) Iepexmnrouenue pexxumos [lorpedurens/Mcrounnk (SINK/SOURCE) nponsBoauTcst ¢

[X4] Hudposoii Bxon 4 TIOMOIIIBI0 BHYTPEHHUX TI€PEMBIYEK.

[X5] LludpoBoit BXox 5 (3) Hepexmouenne cocrosamit Brn/Beikn mexny Bxomamu [X1]-[X5], [FWD] wm
[REV]), u [PLC] npousBoauTcs norudaeckumu ypoBasimu (1/0). B cirydae mpsimoit toruku
cocrosuuio BKmrodeHns (Bxir) Bxoma mexnay [X1] u [PLC] coorBeTcTBYeT jormueckuit
YpOoBeHb 1; 3TOMy K€ COCTOSHHIO B WMHBEPCHOHM JIOTHKE OyJeT COOTBETCTBOBAaTh
ypoBenn"0".

(4) NuBepcHast jJoruka He MOXKET OBITh UCIIOJIb30BaHa pH Nojade curHainos Ha [FWD] u
[REV].
[FWD] Komanna (XapakrepucTiky HHU(OPOBBIX BXOAOB) Hazsauue Mun. . | Maxe.
BIIEpE]]
<llens yupas etz Vipasndwoliee | ypoBEHb 08 28
- (PLC] +24 BDC HampsDKeHUE ON
2 O +— { | (SINK) YPOBEHb
= =t 228 278
o Crok | OFF
8 [REV] KOMaHI[a Sink | : Ontponnan y
_& Ha3a IL m— === | TIpaBJIAIOIICE ér;\(I)BeHb 228 278
é veror T | | HaTpsHKCHNE
Source | | | (SOURCE) yYPOBEHD 08 .
' ' ! OFF
L — | |
|
C X1] - [X3] v | Vpapnswoniuii TOK Ha
[FWD], [REV] | >4 ¥O™ cocrosiune ON 25MA | S5MA
O (Bxomnoe Hanpsixenue OB)
JlonmycTUMBIN TOK YTEUKH B
Pucynok 2.20 Cxema nu¢poBbIx coctostm OFF - 0.5 MA
BXO10B
[PLC] |Iutanue Coenunute ¢ PLC nonosHUTENbHBII HCTOYHUK UTaHUS (IIPU HEOOXOAMMOCTH).
uudposbix BxonoB | (HomuHanbHOE Hanpspkenue: +24 B DC:
JOITyCTUMBIN auana3oH: +22 ~ +27 8 DC)
C 3TOro KOHTaKTa TaKXKe CHUMAETCS HAPsHKCHUE U TMTaHNS IeTell TPaH3UCTOPHOTO
Bbixona [Y1] ~ [Y3]. Bosee noapo6Hyro HH(DOPMAIIHIO IO UCIIOIb30BAHHIO
TPaH3UCTOPHOTO BBIXO/IA CM JlaJiee B ATOW TaOJIHLIE.
[CM] OGIHil KOHTAKT JIBa 00IMMX KOHTAKTOB MU(POBBIX BXOIHBIX CUTHAJIOB U BBIXOAHOTO curHaia [FMP]

JaHHas kieMMa 3JIeKTpUYEeCcKU u3oaupoBaHa ot kiemm [11]u [CVY].
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Tabnumna 2.11  npomomkeHue

o
=N
% E o0o3HaYeHNE HasBanue DyHKIUN
T
Tlp n Hcnonb3oBaHne KOHTAKTOB peJie 1s noaadu komang  [X1], [X2], [X3], [X4], [X5],
[FWD], uau [REV] , 3nayenus ON i OFF
Ha pucynke 2.21 nzo0pakeHbI 2 BapHaHTa CXEMbI YIPABICHUS MTOJAYH YIIPABIISIONINX
curHanoB Ha Bxoabl [X1], [X2], [X3], [X4], [X5], [FWD], unu [REV] , 3nauenus ON
wm OFF. Cxema a - juis nonoxxenust SW1 — “SINK” (crok), cxema b — ist mosoxxeHust
SW1 — “SOURCE” (ucrok).
Hpum.: /11 nocTpoeHus MOJOOHBIX CXEM HCIONb3YHTe BEICOKOHAIS)KHBIE PeTIe.
(PexoMeHnyemblit TUI pelie: curHainbHbie pene Fuji, Hampumep HHS54PW.)
<Control Circuit> <Control Circuit>
* K
[PLC] [PLC]
SINK SINK :
I~ TTTT T I | (
[ 1 % g 1 :
SOURCE| | . 3 SOURCE | =
I | 1 ¢ | I
L”. 1 1 | 1
|
F/*W i | LT N e |
[FWD], [REV] Photocoupler [FWD], [REV] Photocoupler
T[CM] (‘/[CM]
(a) SW1 B monoxenun SINK (cToK) (b) SW1 B nonokeranu SOURCE (uctok)
g Pucynox 2.21 TlonknroueHHE KOHTaKTOB pelie
<
)2 H M cnonap3oBanne mporpaMmMupyemoro koHTposiepa (PLC) nist mogauu ynpapisiioniero CHruaiaa Ha
2 KjaemMmbl [X1], [X2], [X3], [X4], [X5], [FWD], unu [REV] 3nauesuss ON niaun OFF
[}
& Ha pucynke 2.22 npuBeneHbl 2 BapuaHTa CXeMbl MoakiodeHuss koutpoviepa (PLC) mis mogayu ymnpaiisiFoIero
§T curHaia Ha kinemmsl [X1], [X2], [X3], [X4], [X5], [FWD], unu [REV]. Cxema a - s nonoxxeaus SW1 — “SINK”

(crok), cxema b — s monoxenus SW1 — “SOURCE” (uctok).

Ha cxeme (a) pacnionoxxeHHO# HUke, KiieMMbl IU(poBbIx Bxoaos [X1], [X2], [X3], [X4], [X5], [FWD], uiau [REV]
TOJKJIFOYAIOTCS U OTKIIIOYAIOTCSl Yepe3 OTKPBITHIM KOJUIEKTOpP TPaH3UCTOpa, €ClM IMoAaTh HampsbkeHue (+) Ha
knemMy (PLC) nuranust BHEIIHETO YCTPOMCTBA, B JAaHHOM CiIydae — IPOrpaMMHUpPYeMOTo KoHTpoiutepa. it 3Toro
nepexmodaresns SW1 cinenyer nocraButh B nostoxenue “SINK” (cTok).

- He coeaunsiite kontakt [TU [CM] ¢ 06uum konTaktoM koHTpOosuiepa (PLC).

I'IporpaMMMpyeMbu?l Cxema ynpaeneHus

KOHTponnep Mporpammmpyembii Cxema ynpasneHus
[PLC]

KOHTpOnne|
P P [PLC]
o 1 .

e Sl k1l i Tod
rf, I_O_ K
SINK | ] il
o SINK | =1

——
Iy
SOURCE | {_+

I
i
I -1 [
- |
LL_)j 5.4 kOm |
X1-Xs, | T e ———— |

P a2 |
a jﬁx11-IXS1, B L i {—i
- | [FWDI. [REV] OnTpotHas napa A [FWD], [REV]
L ’\J L ", Yy
| P G

(a) SW1 B nonoxxenun SINK (cToK) (b) SW1 B nonoskennn SOURCE (uctok)
Pucynok 2.22  Tlogkmtouenue koutposuiepa (PLC)

AN
s
I_

OnTpoHHas napa

(B8] Juts Oosiee onpoOHOM HHpOPMALINK IO YCTAaHOBKE Mepekirodaresnei cm 2.3.8 “YeraHoBka
nepeKyrouarenei
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Tabnuma 2.11 npogomkenue

O0603Ha
- YyeHue

Hasznaue-
HUE

Hassanue

DyHKIMH

[FMA]

AHAaJIOTOBBIA BBIXOI

AHanOTOBEIH
KOHTPOJIGHBI
¥ BBIXOJT

KoHTponbHBIN CUTHAJT aHAJIOTOBOTO HAMPSKEHUS OCcTossHHOTO Toka (0T 0 1o +10 B) nnu
KOHTPOJIBHBIN TOKOBBIH cUrHai (0T +4 1o +20 MA) Bl MokeTe BBIBECTH Ha JaHHBIN
KOHTaKT C IOMOIIBIO pyHKIMOHaIbHOTO Kona F31. Bel MoxkeTe BBIOpaTh OMH 13
BapUaHTOB BBIXO/Ia C IOMOIIBIO Nepekitouarens SW4  Ha Ooke yrpaBieHus
mutaareM  (cM. 2.3.8 "YcTraHOBKa mepekiodareseii”.), a Tak’ke N3MCHHTD JTaHHbIE
(yHKunoHagpHOTO Koma F29.

*BpIxogHas 9acToTa *BpIXOOHOM TOK

* BhIXOIHOE HANPSHKCHHE *BBIXOIHOM KPYTAIIUNA MOMEHT

* KoadpuumeHnr Harpysku *BxoaHas MOLTHOCTh

* 3naueHne oOpatHo# ces3u [T ]] * HanpspkeHue 3BeHa IOCTOSTHHOTO TOKa
*YHUBEpCAIBEHBIA aHATIOTOBBIA BBIXO]T *BBIXOH AJIEKTPOIBUTATENS

*[IpoBepka aHAJIOTOBOTO BBIXOJA *Komanga [T ]]

* Berxon TTH/T

*  BxogHOE CONPOTHBIIEHHE BHEUTHETO yCTpoiicTBa: MuH. S KOM  (Bbixoxm ot 0 1o 10 B
MTOCTOSTHHOTO TOKa)

BxoaHoe conpoTtuBieHue BHeNHETo ycTporcTBa: Makc. 500 Om (Bbixon ot 4 10 20 MA
MOCTOSIHHOTO TOKa)

*  Ecnu Ha BeIxoze koHTakTa oT 0 10 10 B mocrosiHHOrO TOKa, BRIxoq meHee 0.3 B
npupaBHuBaercs k 0.0 B.

* Ecmu Ha BbIxozie KoHTakTa OT 0 10 10 B moCTOSHHOrO TOKa, OH MOXKET MMOICPIKUBATh

JIBa U3MEPUTENBHBIX pudopa conporusieHueM 10 kOm. [Ipu BeIBOJE TOKa OH criocoOeH

MOJJEePKUBATh U3MEPUTEIbHBIH MPUOOP ¢ MAaKCUMaJIbHBIM compoTuBieHueM 500
Owm ([lnanazon ycuienus: ot 0 go 200%)

[FMI]*

AHaoroBsIi
KOHTPOJIbHBI
M BBIXOJI

*
*

KoHTpObHBIN KOHTPOJIBHBIN TOKOBBIH curHai (0T +4 no +20 MA) Bbl MoxeTe BbIBeCTH
Ha JIaHHBII KOHTAKT C OMOIIBI0 QyHKIMOHaIBHOTO Kona F35 :

*BrIxoqHas yacTtora *BBIXOIHON TOK

* BeIXOIHOE HAIpsDKEHHE *BpIXOIHOM KPYTAIIHNA MOMEHT

* KoadpuuumeHnr Harpysku *BxomHasi MOIIIHOCTh

* 3nagenne ooparHoi csizu [TN]] * HampsbkeHune 3BeHa TOCTOSTHHOTO TOKA
*YHUBEPCAIbHBIA aHAJIOTOBBINA BBIXO] *BbIXOJ AIEKTPOIBUTATEIIS

*[IpoBepka aHAJIOTOBOTO BBIXOA *Komanna [TU]]

* Beixon TTH/T

BxogHoe conpoTHBI€HHE BHEIIHETO YCTporcTBa: Makc. 500 Om
3TOT BBIXOI MOXKET MOJICPIKUBATh H3MEPUTEIIBHBII TPpuOop conporusieHreM 500 Om.
([unanazon ycunenus: ot 0 1o 200%)

[11]

AHanOTrOBEIH
oo

I[Ba 061HI/IX KOHTAKTa JJIs1 KOHTAKTOB aHAJIOI'OBBIX BXO/IHBIX M BBIXOAHBIX CUT'HAJIOB

OTH KOHTAKTHI JNEKTPUICCKH U30IUPOBAHEI 0T KoHTakToB [CM] 1 [CMY].

* TapaMeTpsl BeIBOAUMBIE Ha KOHTAakThl [FMP] 1 [FMI] unenTudHs! 1 BEIOMPAOTCs IPpU MOMOLIH 3HaYeHust kozga F35.
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Tabnuma 2.11 npogomxenue.

O06o03Ha-
YyeHHue

Hasznaue-
HUC

Hassanue

DyHKIUU

[FMP]*

1 KOHTPOJIbHBIN BBIXOJQ

HNmpynbcHbL

WmpynbcHbIit
KOHTPOJIbHBIN
BBIXO[

Bbl MoxxeTe BBIOpaTh 0TOOpakaeMoe 3HaYeHHUE ITPU IIOMOIIH YCTaHOBKH koja  F35.
*BpIX0HasI 4acTOTa *BBIXOIHON TOK
* BBIXOIHOE HAINPSKECHHUE *BBIXOIHOM KPYTSIIUNA MOMEHT
* KoadpummeHT Harpy3Ku *BxomHast MOITHOCTH
* 3nauenne oOparHoit ces3u [T ]] * HampspkeHue 3BeHa IOCTOSHHOTO TOKa
*YHUBEpCATbHBIN aHAJIOTOBBIN BBIXOJ] *BbIX0M AJIEKTPOBUTATESI
*[IpoBepka aHAJIOTOBOTO BBIXOJIA *Komanna [T

* Beixon ITH/T
*  BxomHOE COMPOTHBIICHNE BHEITHETO YCTPOiicTBa: MUH. 5 KOM

**  BpIXog MOXET HOJIEPXKUBATh [1Ba M3MEPUTENBHBIX Tpudopa conpoTusieHneM 10
KOM. (YmpasisieTcs 0 cpeHel BeIMYnHE M0CIeA0BaTeIbHOCTH UMITYJILCOB
BBIXOJJHOTO HANPSDKEHHS OCTOSIHHOTO HAINPSDKCHUS)

([Iuanazon ycusnenus: ot 0 xo 200%)

[CM]

Hudposoit
o0t

J1Ba 001X KOHTAKTa JUIsi KOHTAKTOB BXOJOB IIU(POBBIX CUTHAIIOB U BBIXOJHOTO
koHTakTa [FMP]

OTH KOHTAKTHI JEKTPUYECKU U30IMPOBaHbl OT KOHTakToB [11] u [CMY].

DTH KOHTAKTHI o0mme ¢ 00muM KoHTakToM [CM] 11t mudpoBoro Bxoza.

* TapaMeTpsl BeIBOAUMBIE Ha KOHTAaKThl [FMP] 1 [FMI] unenTudHs! 1 BEIOMPAOTCS IIPU IOMOLIH 3Ha4deHust kozga F35.
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tabnuua 2.11  nmpomomkeHue

Haznaue-

HHC

O003Ha-
yeHune

Hassanue

OyHKIMH

Tpan3ucTopHbIi BBIXO/

[Y1]

TpaH3uCTOpPHBI
BBIXOZ |

[Y2]

TpaH3ucTopHbIi
BEIXO[ 2

[Y3]

TpaH3ucTOpHBI
BBIXOH 3

(1

2

PasnudHbIe cCHTHAIBL, TaKHe Kak 3ayck MpeoOpa3oBareist 4acToT, IPUHITHE
CKOPOCTH/4aCcTOThI M TIPENYPEXKICHUE O MEeperpy3Ke MOTyT ObITh Ha3HAYEHBI
koHTakTy [Y1] myrem ycranoBku komoB ¢yakmmin  E20, E21 u E22.
Heranpayto uadopmaruo cM. B [mase 9, Pasmen 9.2 " O0630p kom0B
byHKImR".

[Mepekmouaet normyeckoe 3HadeHue (1/0) IS BKITFOUCHUS/OTKITFOYCHUS
koHTakTOB Mexay [Y1]-[Y3]u[CMY]. Ecau noruyeckoe 3HaueHUE AJIs
BrutoueHus Mexnay [Y1] - [Y3]u [CMY] paBHo | B HOpManbHO# JTOTHYECKOIH
CUCTEME, HalIpUMEP, ISl OTKIIOUEHUS paBHO 1 B OTpULIATENLHOM JJOTHYECKON
CUCTeMe B Ha00OpOT.

XapaKTepUCTUKN BBIXOJAHOMW LIETIH
TpaH3HucTopa

HaumenoBanne MaxkcumansHOE

3HaueHHeMax.

| p—
/\

b /\31t035V
n N

<Control Circuit>
Photocoupler YHpaBJ'Iﬂ ypOBeHb

110) 11 (5] ON

Current

3B

[Y1lto| HAMPKE | Yropenn
v o {mme  |OFF

27B

MakcumabHEIN
TOK cocTostHHuI ON

4
Uit 50 MA

JonycTumslii TOK

Pucynok 2.23 Cxema BBIXOIHOMW IeTTH
TpaH3ucTOopa

YTEUKH B 0.1 MA

cocrossauu OFF

Ha pucynke 2.24 noxa3as npumep NOAKIIIOUYEHHs] KOHTPOJLIEpa K TPAaH3UCTOPHOMY

(E Note

BEIXOZY.

MIPEIOTBPALICHUS EPEHANIPSDKEHUS Yepe3 KaTyIIKy pedie.

» Korza x BEIXOIy TPaH3UCTOPA MOAKIIOYEHO KaKOe-I100
000py/IOBaHUE WIH YCTPOMCTBO, KOTOPOMY TPEOYyeTCs MUTaHKE
ITOCTOSIHHBIM TOKOM, Nofaiite anexrponutanue (+24 B nmocrosHHOTO
TOKa: AOMYCTUMBIN nuana3oH: ot +22 g0 +27 B nmoctosiHHOTO TOKa, 50
MA Mmakc.) yepe3 kKoHTakT [PLC]. B atom ciryuae kontaktel [CMY] u
[CM] 3aMBIKatOTCsI TEPEMBIYKOH.

[CMY]

OO0mmi
TPaH3UCTOPHBII
BBIXOJL

OOmwii A1 BEIXOIHOTO CUTHANA TPAaH3HCTOPa
(M3omuposan ot konTakToB [CM] u [11].)
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KoHTaKTBI pejIeHOro BBIXOIa

BEIXO/ peIie
(s JTFOOBIX
OIIHOOK)

Tabmunua 2.11  I[IpomomkeHue
2
% E 0603;:%1{ HasBanue O3 1901505
T
[Y5A/C] Beixon penel (1) KonTakr BeIxozaa pele 001Iero Ha3Ha4eHHs UCTIONB3YETCs TaK JKe, KaK (DYHKIHUS BBIXOIHOTO
oOrIero KkoHTakTa Tpansucropa [Y1], [Y2] wnu [Y3].
HasHaueHUs | XapaKTepPUCTHKN KOHTAKTa:
P50 8 AC 0.3 A, cos ¢ = 0.3, 48 8 DC, 0.5 A|
(2) BbI MOXeTe nepeKIIoYaTh peKuM Beixona Mexny  “ActiveON” (koHTakTsl [YSA] n
[Y5C] 3akopoueHsl, ecnu curHain aktuBeH.)” U “Active OFF” (korTakTsl [YSA] u [Y5C]
Pa30MKHYTBHI, €CITH CUTHAJ aKTHBEH. ).
[30A/B/C] \ABapuiinblii| (1) Bblmaer curHan xonrakta (SPDT) mpu akTMBaumu 3amuTHON (YHKUMH Uil OCTAHOBKY|

SNIEKTPO/IBUTATEIIS.

XapaKkTepUCTUKI KOHTaKTa:| 250 B AC, 0.3A, cos ¢ = 0.3, |48 B DC, O.5A|

(2) Oromy KOHTakTy pelie MOKET OBITh Ha3HadeHa KOMaH[Ja, NojoOHas koHTakrtam [Y1] -
[Y3] 1 ucnonb30BaTh €0 B KaU€CTBE BbIXOJ]a CUTHAJA.

(3) IlepexmodeHue BBIXOAA C HOPMAJIHHON/OTPHUIIATEIHHON JIOTHKOM TPUMEHUMO IJIs
CIIEAYIONIMX IBYX BBIXOAHBIX KOHTAKTOB!

"KonTaktsl [30A] u [30C] 3ambikatoTcs asist BeixogHoro curaaiga ON (Active ON)" wum "
Konraxts! [30B] u [30C] 3akopaunBarotcs (6e3 Bo30y»)aeHN ) 11 BBIXOAHOTO curHaiga ON
(Active OFF)."

Communication

Paszpem
RJ-45 nna
MMaHeu
omeparopa

Tunosoi
pasbem
RJ-45

(1) Hcmons3yetcst s coequHeHMs mpeodpazopatens dactotsl ¢ 11K u konTpommiepom (ITJIK)
npu nomoru uHTepderica RS485. Tarke uepes 3ToT passem [TH cHaOkaeT 3aeKTpoOIHEprHeH
MaHeJb oIeparopa uepe3 yAJIUHUTENb (71 TUCTaHIIMPOBAHUS TTAHEIH OTIepaTopa).

(2) Ortcoenunure nanens oneparopa ot pasbema RJ-45 u coequnure kabens cesizu RS485 s
ynpasieHust TnpeoOpazoBarerqeM dacTorbl rnocpeactBom 1K wmm  IIJIK.  YeranoBka)
HaArpy304HOTO pe3ucropa omucana B [mase 2, Pasmen 3.8 «YcraHoBKka mepekirodareneii u
KapThl PacIOIOKEHUS] KOHTAKTOB LETIN YIPaBICHUS.

T +5VDC

TXD _i[\"rz
<

1 Vee 1
2 GND
3NC
4 DX-
5 DX+
6 NC
7 GND
GND Terminating 8 Vce

Resistor sw3 RJ-45 Connector
Pin Assignment

RXD
DE/RE

B-
A+

e

RJ-45 Connector
Face

00000000]

PucyHok 2.25 Ha3HaueHWe U paCIOJIOKEHHE KOHTAKTOB pazbeMa RJ-45* (mama),
pacroyiokeHHOTro Ha nepeaHeit nanenu [14
* KonrakTsl 1, 2, 7, u 8 mpegHa3HaueHBI s MIATAHUA TTAHEIH OTepaTropa, He UCIOIb3YHTe
9TH KOHTAKThI B IPYTHUX LEIAX.
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IIpoBona KOHTAKTOB LeNU YNPaBJIeHHUA
B J[yia [TY ot FRN132F1S-4E no FRN220F1S -4E

® Pacrnionoxure npoBoja ynpasieHus Bob JeBoil creHku [TY, kak mokaszaHo Ha pucyHke 2.26.

® 3akpenuTe NpoBOAa K OTBEPCTHIO IPHU MOMOILIK XOMYTOB (HapuMep Insulock®)

XOMyTHI HE JOJDKHBI ObITH mupe 3,8 MM u Tomie 1,5 MM.

OTBEPTCTWE ANA XOMYTA
XOMYT

LLneid nposoaoB

ynpasneHua KINEMKAS KONIOAKA LIEMK

YMNPABNEHWA

Lneis nposoaoB yNpaBneHUA

Pucynok 2.26 IIpoknaaka npoBoAOB OT KJIEMM LIENH YIIPABIEHUS U MECTA UX KPETICHUS

Note - [IpoknanpiBaliTe MpoBOAA LIENM YIPABICHHS HA MAaKCUMaJIbHO BO3MOXHOM YHAJIEHHH OT
CHJIOBBIX ITPOBOJIOB, T.K. HABEIEHHBIE IIIyMbI MOTYT MIPUBECTH K HEKOPpEKTHO padore ITY.

- 3akpenuTe npoBoja ynpasieHus BHyTpH [1Y, uToObl rapaHTUPOBATH OTCYTCTBUE KOHTAKTa C
cuioBoii yacteio [T4 (HampumMep ¢ KIIEMMHOMN KOJIOJIKOM CHIJIOBOH IIETIH ).
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2.3.8 YcranoBka nepekJiroyaresieil ¥ Onepanuy ¢ MJIACTHHON CO CXeMOH PaCIOJIOKEHHSI KOHTAKTOB

menu ynpaBJICHUS

AN\ OCTOPOXHO

Ilepen cMeHOM MOJIOKEHUS MEPEKIIIOUATENCH WIM ONEpallli ¢ IUIACTUHOM CO CXEMOW PacCIIOIOKEHUS
KOHTaKTOB 1€MW YMPABICHUSA — BBIKIIOUUTE MHUTAaHUE M MNOAOXKAUTE He MeHee 5 MuHyT (mmsa [TY
MomHoCThIO He Oosiee 30 kBT) miau 10 munyT (ecnu y Bac [T4 momHuocThio 37 kBT 1 60nee). A 3arem
MIPOBEPHTE HAIMPSHKEHUE HA KJIEMMax 3BeHa MOCTOSHHOTrO Toka P(+) N(-) — OHO He NOJKHO MpEeBbIIAThH
+ 258 DC.

[IpeneOpe:xkeHne THM NPABHJIOM MOKET NPHUBECTH K MOPANKEHUI) INIEKTPHUYECKHM TOKOM
0CTATOYHOTO 3aPs/1a KOHJIEHCATOPOB 3B€HA MOCTOSIHHOTO TOKA

B YcTraHOBKa NEpEeKIoYareaci

KOMMYTaIII/Iﬂ nepeKJHoaneneﬁ PACIIOJIOKCHHBIX Ha IJ1aT€ LCIKW YIIPaBJICHUA II03BOJIACT HACTPOUTH
pexkuM paboOThl aHAJIOrOBOTO BBIXOJA, UU(POBBIX KOHTAKTOB BBOAA-BBHIBOJA K TOPTOB CBSI3M.
Pacnionoxenue nepexiouareneit n300pakeHo Ha pucyHke 2.29.

Jns mocTyna K IepexkirodarelsiM YAAJIUTe IIEPEAHIOI0 KPBIIIKY M KPBIIIKY KIEMMHOM KOJIOIKH, TaK BBbI
cMOkeTe yBUAETh Tuiaty ympasieHus. Jns I[TY momHocThio 37 KBT M Gonee Takke CHUMHTE KOPITYC

MaHeNu omneparopa.

3aKpolTe IUIACTUHY CO CXEMOW paclOJOKEHHsS KOHTAKTOB IIENM YIPaBJICHUS, MOCKOJIbKY OTKpBITas

IUTACTUHA MPEISATCTBYET CpadaThIBaHUIO HEKOTOPHBIX nepekittouareneii. Cm puc 2.27 u 2.28».
L TlonpoGHble OmMUCaHUsS CHATHS BEPXHEN KPBILNIKK, KPBIKH 0J0KA KOHTAKTOB M KOPITyCa MAHEIH
oreparopa npuBeAcHbl B [aBe 2, Pasnene 2.3.1, «CHATHE W yCTaHOBKA KPBINIKKA OJIOKa KOHTAKTOB H

BepxHell kpbiluku» U [aBe 1, Paznene 1.2, «Buemnwnii Bua u biioku kontakroBy», Puc. 1.4.

B Ta6nune 2.12 nepeunciensl GyHKIUN KaXI0TO MepeKIIoYaTes.
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I'maa 2 YCTAHOBEKA U ITOARJIIOYEHUE IT4

Tabmuna 2.12  QyHKIHUM TepeKITIodaTesei

[lepexmtouarens | DyHKuus
SW1 [Tepexmioyaer CEpBUCHBIM PEKUM KOHTAKTOB IM(dpoBoro BBoma Mexmy SINK
(OTBOMO) u SOURCE (MCTOYHHUK).
e YtoOsI koHTaKTHI M(poBoro Beoza ot [X1] mo [X5], [FWD] wu [REV] cyxunu
oTBoAamu Toka, ycranoButre SW1 B monoxxkenne OTBO/I.
e Ur0oOBI OHH CITY’KHITH UICTOYHHKOM TOKa, ycTaHOBUTE SW1 B MmookeHHe
NCTOYHUK.
Asus | TaitBanu/Kopess| EBpocoro3
3aBozckas SINK SINK SOURCE
YCTaHOBKa
SW3 [lepexitogaeT Harpy304HbIi pesucTop mopta cBa3u RS485 uHBepTepa B mosjoxeHue
BKJI u BBIKIJIL.
¢ YToOBI MOJCOCAMHNUTE BCIIOMOTATEIbHYIO KIIABUATYPY K MPE0Opa30BaTeiio
gacToThl, ToBepHUTE SW3 B nonoxenune BBIKJIL. (3aBonckoe 3HaueHMe 110
YMOJTYAHHIO).
e Eciu nmpeoOpa3oBaresib 4aCTOThI COSAMHEH K ceTH cBsi3zu RS485 B kauecTe
3aMbIKaroNIero ycrporcrea, nopepuure SW3 B nonoxkenue BKIL.
Sw4 [lepexnroyaeTr pexuM BBIBOJIa KOHTAaKTa aHaAJoOroBOro BhiBojJja FMA wMexay
HaIPSHKCHUEM U TOKOM.
[lpy wu3MeHEHWM HACTPOWKH JTOrO TEPEKIoUarenss H3MCHHTE TaKkKe JaHHbIC
¢dbynakmmonansHOrO Koma F29.
SW4 VYcraHoButh gaHanie F29
JUISL:
Brixon HanpspkeHus VO 0
(3aBO/ICKOE 3HAUCHUE TIO
YMOITYaHHIO)
BriBos TOKa 10 1
SW5 [TepexmiodaeT CBOMCTBO KOHTAKTa aHajgoroporo Beojaa [V2] ua V2 umu PTC.

[lpy wu3MeHEHMU »OTONH YCTAHOBKM TMEPEKIIIOYATEIs, TaKKe W3MCHHUTC JaHHbBIC
¢dbyHKIIMOHANBHOTO Koja H26.

SW5 VYcraHoButh gaHneie H26
JUISL:
AmnarnoroBast yctaHoBka | V2 0
Y4acTOTHI 110
HaNpsKEHUIO
(3aBOZICKOE 3HAYCHHE TIO
YMOJTYaHHIO)
BBon Tepmopesuctopa | PTC 1 wnu 2
PTC
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B OTKpbITHE H 3aKPbITHE IVIACTHHBI €O CXeMOI PacnoyioKeH!sl KOHTAKTOB LeNH YIPaBJIeHMs.

IInmacTuHa HaxoauUTCS B BerHefI yacTH 0J0Ka KOHTAKTOB LOCIK YIIPpaBJICHUA. ITanens OTKPBIBACTCA IIPU

HeoOxoaumocTu. [Iponenypa oTKpBITHS U 3aKpBITUS TaHEIN N300pakeHa Ha pUCYHKE HUXKE.

* OTKpBITHE MAHETN

NnacTUHa Co CXeMOW pacrnonoXeHun

Pyuka
KOHTAKTOE LenK ynpasneHus

C MOMOIIBIO PYYKH H3BICKUTE
aHelb Ha ceod.

[TomecTuTe manens Ha ynop.

Pucynok 2.27 OtkpblTHE IaHETN

° 3aKpBIBaHI/Ie IHaHCIn

NNAcTHHA €O CXeMOW PAcnonoXeHUA Pyuka C nomoribio PYYKHU TMOTAHUTC
KOHTAKTOB HEnM ynpasnenia nmaHenb Ha ce0s U OMyCTUTE €e
/\ BHH3.

AR X5 ——

30B| ¥1 | Y2 | C1 X2 [ X3 [ X4 | 1
30A | 30C | CMY | 11 =WDIREV Ch | |>
66|l | el enl| el esl| Bl @
)| O|@|@le|eld

&

e

Pucynok 2.28 3akpbiBaHu€ MaHETN
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Pucynok 2.29 pacnonoxeHue nepexitoyaresnei.

/A N
I s
I
1 I
N o Ml
STTTTT m ——— ™
LA ~ ! 1
. .. N source | :
------- A B g
E;E AN i S
PTC :‘ ______ 4
sw:s
Ed
T , g o
OB B,

Control Circuit Terminal Block

Pucynok 2.29 PacnonoxeHue nepexnroyareneit

[Ipumepsl KOMMyTaLIUU
SWI

Crox Hctox
SINK SOURCE
BRI
SW3

Harpy304HbIN
pe3ucTop nopra

cBa3u RS485
ON OFF
‘B | 1

2-42
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24 YcraHoBKa M NOAK/II0YEHHE NTAHEIH onlepaTropa

2.4.1 VYcraHoBKa M 1eTaJu He0OXOAUMBbIe /ISl OAKII0YEHHS

(1)YcranoBka

Bbl MOXeTe yCTaHOBUTH NTAHEIb ONEpaToOpa JHOOBIM U3 CIOCOOOB MPUBEACHHBIX HUXKE.

m YcTaHOBKa MaHEM orepaTopa Ha JBepiie kopmyca (n3o0pakena Ha pucynke 2.30.)

m YcraHoBKa KJaBUaTyphl Ha ynanenuu oT [I4Y  (n3o0pakena Ha pucyske 2.31.)

Enclosure
Keypad

Inverter

_ Inverter
Remote Operation Screws for fixing RemOt? Operation
Extension Cable Keypad Extension Cable
Pucynok 2.30 VYcraHoBKka naHenu orneparopa Ha Pucynoxk 2.31 VYcTaHOBKa  KJIaBHATYpBI

JIBEpPLIE KOpITyca yraiienuu ot [TH
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(2)deTaiu HeoOX0MUMBIE JJIA COeTUHEHMS

Jlst MOoHTaka maHenu oneparopa He Ha [TY HeoOXoauMBbl eTanu IpUBEICHHBIC HUXKE.

HaumenoBanue Tun [Ipumeuanne
JleTanu
VIUIMHHTEb CB-5S, CB-3S u CB-18 3 kabenst
(IIpum. 1) pasInIHON
JUIMHHBL: S5M, 3M, 1
Im
COOTBETCTBEHHO.
BunTt kperienuss | M3 x O (TTpum. 2) Heo0xoaumer 2
BUHTA.
[Tpuobperarorcs
OTJIEIBHO.
(ITpum. 1) [Tpu HeoOXoaUMOCTH HCHOIB30BaTh Kalellb HE CTaHJAPTHOW JUIMHHBI W3TOTOBBTE €T0

ucnione3yst 10BASE-T/100BASE-TX cranpmaptaeiii  kabemb coorBercTBytommii US  ANSI
TIA/EIA-568A Kareropuu 5. (JulnHHA HECTAaHAAPTHOTO Kabemsl HEe TOJKHA MPEBbIMAaTh 20M)
Pexomennyemsrii kabenb: LAN cable
[IpouzBoautens: SANWA Supply Co., LTD.
Mogens: KB-10T5-01K (1m)
KB-STP-01K: (1m) (OxpaHnpoBaHHBII)

(ITpum. 2) Korna ycranaBnuBaeTe Ha ABEpILy SIIUKA, TOJOUpaiTe HEOOXOAMMYIO AJIHMHY BUHTOB.

(U306paxkeno Ha puc. 2.34.)

2.4.2 UHCTPYKIMA 10 YCTAHOBKE
B YCTaHOBKA NaHEJH ONepaTopa Ha ABepuy AlUKa

® Haxa Ha Qukcarop B BepXHEH yacTH MaHeaM omneparopa cHumute ee ¢ II1Y (mOKa3aHo

CTpEJIKOW Ha pucyHke 2.32)

Pucynok 2.32 CusiTue naHenu orneparopa
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® OTI[CJ'II/ITC MaHeJIb OIl€paTropa OT (baJ'ILI_HHaHeJ'II/I, CABHUHYB HUX OTHOCUTCIIbHO APYT JApyra, Kak

NIOKAa3aHO Ha PUCYHKE 2.33 HIXKe.

Keypad

Dummy Cover

|

Pucynok 2.33  Cusitue ¢anpuimnaHeny.

® IToaroToBETE B COOTBETCTBHH C MPUIIAra€MBIM PHCYHKOM MECTO YCTAaHOBKH TTaHEH OIepaTopa.
" B 1 182 _ Fry
i = 0
b =]
} E
L
']
=
Panal sﬁam_/__ Inpioecpanot
y (8a} Pk
fres
58 4.5 =
| r
T o i, St il E—
— i | ";‘ :
= ) : I L:‘I ]
DD Dﬂ Ea 1 Fanal d.lm :
]
= -é' ] | 1 i
= i, I ; f
= I 1
e \_l:} e ,
o i ! 1
4 :
(16 .98) | 11.68 ; i
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I'maBa 2 YCTAHOBEKA U ITOARJIIOYEHUE IT4

@ Jlis ycTaHOBKH TaHENM OIeparopa Ha JBEpLe 3aKkpenure ee BHHTaMu M3, momobpaB uX 1o

muHe (cM puc. 2.34, pacrioJI0KEHHBIN HIKE).

(Mowmenrt 3atsbxku 0,7 H* M)

RJ-45 Connector

Screw Tap Enclosure
_/%= M3x12
ey (to be prepared by customer)
=
—
Screw Tap
Backside of Keypad

Pucynok 2.34 YcraHoBKa maHenu oneparopa Ha JBepIe

@Coem/mme ITY u nanenp omeparopa CTaHJAPTHBIM YAJTUHUTENbHBIM Kabenem (CB-5S, CB-3S
i CB-1S) unu npu momormu He crangaptHoro kadens RJ-45 (mopt crannapra RS485)

(cm puc. 2.35)

Pa3sbem RJ-45

D.B(::pua YANUHWUTENbHBIN Kabenb (CB-

58, CB-3S unu CB-18) unn
He cTaHOapTHbIN kabenb
MaHenb

onepartopa "l\

".&'\'-: {/ o -
o~ = s .
.-"-II-. : l\: b '::F}I:asbem RJ-45 .L'. .-.-"""E:-
R X - i
.-""J-f R "‘"EL,_____I:JM*'

Pa3sbem RJ-45

Pucynok 2.35 Coenunenue 14 u nanenu oneparopa

m /leMOHTaX MaHeJIM oNepaTopa

[IponenaiiTe B 00paTHOM HOPSIIKE ONEPALMIO ONMCAHHYIO B IIYHKTE ® YCTAHOBKHM ITaHENH Oreparopa B

JIBEPILY.
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] YcranoBka nanesu oneparopa B IT4

ITomecTtuTe [lanens B mpeaHa3HaYeHHOE JJIsl HEE€ MECTO Ha mepeaneit nanenu [1Y, coBMecTuB s 3TOro

HaIllpaBJIAIONIUEC Ha MaHCIMW C OTBCPCTHAMU B HIDKHEH YacTh MecTa s YCTaHOBKH (mar @), )51

3allleJIKHUTE €€ Ha 3alleNIKy B BepXHEH 4acTH (1ar ®) (c.M. puc 2.36).

:lf\

OTtBepcTus

MepenHas naHernb

Pucynok 2.36  YcTaHOBKa maHenu omneparopa
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2.5 Mepbl npe10CTOPOKHOCTH B OTHOIIEHUH FTAPMOHMK, IIOMeX H TOKOB YTeUKH

(1) TokoBBIE TAPMOHUKH

Bxonnoit tox IIY mMeeT rapMOHUKH, KOTOpbIE MOTYT BIUATH Ha JpyrHe HArpy3Kd, B TOM UHUCIE
CMKOCTHBIC, ITOAKIIOYCHHBIC K TOMY K€ HMCTOYHHUKY, YTO U I14. HpI/I BO3HUKHOBCHUU HpO6J'ICM C
rapMOHUKaMH pekomeHayercsa noakmounth K [IY npoccens 3BeHa moctosHHoro toka DCR. B cimyuae

€MKOCTHOH Harpy3Kd MOXKET OKa3aThCsi HEOOXOIMMBIM MOAKIIOYEeHHE Takke u apoccens ACR .

(2) IHomexu
Ecnmu nomexu, renepupyembie [IY, Baustor Ha apyroe o0OpyaoOBaHHME, WM IOMEXH CO CTOPOHBI
nepudepuitHOro 000pyI0BaHUS MPUBOAAT K cO0sM [TU, He0OX0MuMO PUOETHYTh K CIISTYIOIIUM MEpaM.
1) B ciyuae, xorna nomexu co croposs! [14 nonanatotr Ha aApyroe o00pyi0BaHUE Yepe3 MPOBOJIA MUTAHUS
WM 3a3€MJICHHUS:

-M3onupyiite 3a3eMIICHHbIE METAUIMYECKHE KOHCTpyKuuu IIY OT aHaJOrMyHBIX KOHCTPYKLHN
JPyroro 000pynoBaHus.

-Bxirounte nomexonofaBnsonuii GUIBTP B 3HEPTroNoABOAAINLY 0 MpoBoaky [1Y.

-N3onupyiite nenu nutanus I[IY u gpyroro o0opynoBaHHMs € IOMOIIbIO  Pa3BsI3bIBAIOIIETO
TpaHcpopmaropa.
2) Ecau mrymbl MHAYKTHBHOIO XapakTepa WIM H3JIy4€HHE BIMSIOT Ha Jpyroe oOOpyqoOBaHHE dYepes
IIPOBOZIa MUTAHUS WX 3a36MJICHU:

-M3onupyiiTe NpoBOAKY 1€MW MUTAHUS OT IIPOBOJIKH LIETIH YIPABICHUS U OT JPYyTroro 000pyI0BaHHUS.

-ITomecTuTe NPOBOJKY MUTaHUS B METAJUIMYECKYIO TPYOKy M 3a3emiute TpyOKy Ha cropone IT4.

-Ycranoure 114 Ha METaMIMYECKYIO TUTATY U 3a3€MJIATE €€.

-Bxuirounte nomexonofaBnasomui GUIBTP B LETIb TPOBOAKH MUTAHMSL.
3) Mepbl, HanpaBJIEHHBIE TIPOTUB TIOMEX CO CTOPOHBI MEPH(PEPHUITHOTO 000PYTOBAHHUS:

-B menu ymnpasneHus MCHOIB3YyWTE BUTBbIE NMPOBOJA MJIM BUTHIE NPOBOAA B 3KpaHe. B mocnenHem
Cllydae MOJICOeIMHANTE KpaHbl K OOIIMM KJIEMMaM IENH yIpaBICHUS.

—HapaJ'IJIeJ'IbHO KaTyIIKe (COJ'ICHOI/I,I[Y) MAarauTHOTO KOHTAaKTOpa MOAKIIOYaTEe TTOJaBUTEIb BBI6pOCOB.

(3) Toku yTeukn
TokoBble rapMOHHKH, TeHepupyeMble Tpar3ucTopHbiMU (IGBT) nmnynbecamu nepeximrodenus (Bxi/Beiki),
NOMAaal0T B LIEMU yTEUKH depe3 mapasuTHble emkoctd [IY um gpurarens. B cimyyae BO3HMKHOBEHUS

NEPCUNCIICHHBIX HUXKC np06neM, CICOYyCT HpI/I6CFaTI) K COOTBCTCTBYIOIIHMM crocodaM ux YCTpaHCHUA.
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Tabsn. 2.13. Mepbl IpOTUB TOKOB YTEUKU

[Tpobnema

YCTpOWCTBO 3aIIUTHOTO OTKIIOUEHUS™,

OACOCAMHEHHOC

nutaHus, otkiodaet 114 ot cetn.

B pa3pbIB

Henu

*CoBMecTtHO ¢ Y30 pommkeH OBITh

YCTaHOBJICH 3alUTHBI aBTOMAT

CpabarsiBaHue
TEIJIOBOH 3aIUTEI

BHCIIHECTO

pene

Cnocob yctpaHeHus

1) [ToHU3UTH HECYIIYIO YACTOTY.

2) YMeHbIIHUTE JIUMHY NPOoBOAKH Mexay [TH u
JIBUTATEJIEM.

3) 3aMeHHUTH YCTPOWCTBO 3aIIUTHOTO OTKIIOYCHHS Ha
MOJIENTb ¢ 00JIee BBICOKUM TOKOM Cpa0aThIBaHUSI.

4) IlpuMeHUTH YCTPOUCTBO 3AIIMUTHOTO OTKIIOUEHUS,
obnamaroree  (QPyHKIMSIMU  TIOABJICHUS TapMOHUK
(monmenu Fuji: SG u EG).

1) YMEHBIINUTE HECYIIYIO YACTOTY

2) YBenU4YUTh TETUIOBYIO TOCTOSSHHYIO BPEMEHHU

3) Ucnonb3yiiTe BCTPOECHHOE pelie TEIJIOBOM 3aIIUTh
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I'maBa 3 Onepannu ¢ naHe/JbIo oneparopa

3.1 CJ aucnJieii, KJIaBUIIM ¥ HHAUKATOPHI HA MaHeJH ONepaTopa

Kak mnoka3aHo Ha pHUCYHKE CIpaBa,
KJIaBHaTypa BKJIIOYaeT B ce0s 4YeThl-
pexpaspsaanbii CJ  gucmiied, 1mectsb
kiaBu ¥ 5 CJl ”HAMKATOPOB.
KnaBuatypa mnosBonser 3amyckarb u
OCTAHABIIMBATh JBUTATEIb, YIIPABIATH U
KOHTPOJIUPOBaTh pabouYMii pexuM U
MIEPEKIIIOYaThCS B PEXKUM MEHIO.

B pexume MEHIO MOXHO 3a1arb mapa-
METpbl KOJOB (YHKIMM, KOHTPOJIHUPO-
BaTh CTaTyC BXOJHBIX/BBIXOAHBIX CHT-

7-pa3psgHbilii
avennen

Knasuwa
nporpammu-
poBaHus/

OTMEHbI |

Knasumra

IIyCK

Knasumra
CTOII

Knauma

DyHKupI\

v N

JanHbie
Knasuma
MeHBbIIe

Knasumra
Bonpmre

HAJIOB U COOOIEHUN 00 OIMOKax.

Tabnuma 3.1 CBoxka (yHKUUI KITaBUATyPbI

C nucnnei,
kiaBumu u CJ DynKimn
MHIMKAaTOPbI HA
KJIaBHATypE
Yetbipexpaspsaansiii 7-cermetHelid CJI unaukarop. B 3aBucumoctu o
pexxuMa™ paboThl 0TOOpaXkaeT Cieayolee:

Cl B B paGouyem pexxume:  [lapameTpsl pexkuMa (T.€. BBIXOAHAS 4acTOTa,
Tc- &o0a TOK Y HaIpsDKEHUE) §
- B B pexume nporpaMMHpOBaHUs: MeHto, konpl GyHKUUH U

HX TIapaMeETPBI.
B B pexume curHanmzanuu: Komasl ommbok, uaeHTHGULIMpYomune
MPUYMHY OMIMOKU, IPU YCIOBUH, YTO aKTUBHUpPOBaHA
(GyHKLUS 3aIIUTHI
Knapuma [TporpammupoBanrne/O0HYICHUE CIYKUT JIJIs1 TIEPEKITFOUCHUS
pexumosn I1T4.
Orte- B pabouem pexxum: Haxkatue knaBumm nepeBogut 1Y B pexxum mpo-
rpaMMHPOBAHHUS
pati- B pexxume nporpammupoBanus:  Haxarue knaBumu nepesoaut 114 B
OHHbIC pabounii pexxum.
Bl;n;;{ B pexxnMe curHanuzanuu: Haxatne knaBumm mnociie ycTpaHe-
HUS IPUYUHBI OIIMOKHU TiepeBoauT [T B paGounii pexum.
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G

C mOMOIIBIO TAHHOW KJIABHIIY BBITIOJHSIOTCS CIEAYIONTNE ISHCTBUS:

B paGouem pexume: [Ipy HaxkaTMM KJIABHUIIM MEHSAETCS
oroOpakaemas uHpopmanus (BeixomgHas uyactora (I'm), Tox (A) wmy
HanpsokeHue (V)).

B pexume nporpammupoBanus:  [Ipu HakaTum KIaBUILIN BBICBEYH-
BaeTcs Koa (YHKIIMM U aKTHBUPYETCS Pe-
YKUM BBOJIa TAPAMETPOB KOJIOB C IMOMOILIBIO|

KJIaBHIII @#@
B pexxume curHanu3anuu: [Ipu HaxaTuu KIJIABUIIU
BBIBOAUTCS] MH(OPMALIKA MO KOy OMIMOKH, BHICBEUH-

BaeMOM Ha JUCILIEE.

Knaguma ITYCK. Ciy)uT 1715 ITycKa IBUTATENs.

Kunauma CTOII. Cioykut 1u1st OCTAaHOBKHU JBUTATENIS

Y,

Knapumra BOJIBIIIE/MEHBIIIE. BpiGop ycTaHOBIEHHBIX JaHHBIX,
M3MEHeHue napaMeTpoB QyHKIui, oToOpaxaembix Ha CJI nucruiee.

J%05010%04
aTophI
Ha
KJ1a-
BHUa-

TypE

lTopur knaBuia

RUN

3aropaeTcst Korjia BBITIOJHSETCS JIt00ast KoMaHa

I'oput unaukarop
KJIAaBUATYPbI

3aropaercst korga 14 BeimonmHseT Kakyto Ju00 KOMaHIy IOCIE Ha-

JKaTus KJIaBUILIH @ B pexxumax nporpaMMHpOBaHUS U CUTHAIU3a-
MM, HEeNb3s BKIItoUath [1Y, gaxe eciym MHIUKATOPHI TOPST.

Xapakrep uHIu-
Kalluu TpeX UH]U-
karopos Ha CJ|
JUCILIee

HyokHui psifi, COCTOSIIMIA U3 TPEX, 3arOPAIOIIUXCS B Pa3HBIX KOMOU-
HaIMsIX, WHAWKATOPOB 0003HAYaeT napaMmerp, oroopaxeHnHsiid Ha CJI
JHCIUIee.

Enununer usmepenus: kBT, A, [z, 06/MyuH 1 M/MUH
Cwm. I'maBy 3, pazzgen 3.3.1 "KonTposbs pabodero crarycay.

Korga ITY HaxoguTcs B pesKuMe IPOrpaMMHUPOBAHMS, TOPAT NEPBBIA U
TPETUH UHAUKATOP.

B pexxume nporpammupoBanus ['n oA mxB
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OIIHOBpeMeHHOC Ha>KaTHue KJIaBHII
OI[HOBpeMCHHOG HaXXaTHUC KJIABUII O3HAYACT HAXKATHUC JABYX KJIABHII B OAHO M TO KC BpPCMH. O[[HO-

BPEMEHHOE Ha)KaTHE KJIaBUIIT 0003HAYACTCS 3HAKOM «+».
(Hampumep, ob6o3HaueHHe " + @” O3HAYaeT, YTO ObLIa HakaTa KIaBUIIa (3, B TO BPEMs Kak

yIAepKUBAIACH KJIaBHUIIIA ).

Tabnuua 3.2 OnHOBpeMEHHOE HAa)KaTHE KIIABUIIT

OpnHoBpeMEHH
Pexum JIHOBD Hasznauenue
0 HaXKaTble
n M3MeHeHue napaMeTpoB KOJ0B
Pexum N
|porpaalbHbIX (DYHKITHIA.
[Iporpamm

(Cwm. xoxet FOO, HO3 u H97 B I'maBe 5
MHPOBAHHA + @ «DYHKINOHATILHBIE KOJBD»

Pexum [TepexmntoueHue B pexum
CHUTHAJIN- + IporpaMmMMHpOBaHUsl 0€3 OOHYIEHUS
3aiu COCTOSIHUSI OIINOKH.

3.2 O0630p pexuMoB padoThl

[Ipeobpaszosatens Yactorel FRENIC-Eco obecnieunBaet ciieayrommue Tpu pexuma padoThl.

B PaGouwmii pexum: JIaHHBII PEXKUM ITO3BOJISIET BBOIUTH KOMAH/IbI ITyCK/CTOI BO BpeMs pa-
060Thl. MOXKHO Takke KOHTPOJIMPOBATh MapaMeTphl peXHMa B pealbHOM BPEMEHHU.
B PexxumM nporpammupoBanust:  [lo3Bossier 3agaBaTh mapamMeTpsl KOJOB (DyHKIMH U IPOBEPSTH
pa3MYHbIE TaHHBIE 110 COCTOSHHIO U ipodunakTike [T4.
B PexyM CUTHAIU3ALMY : [Tpu ommbke ITY aBTOMaTHYECKU MEPEXOAUT B aBapUUHBIH

PEKHUM, KO OIIMOKU™ 1 fpyrast uH(pOpMaIHs MOTYT ObITh BEIBEACHBI HA AUCILICH.

*Kon ommOku: YkaszplBaeT Ha NMPUYMHY OIMIMOKHM, KOTOpas BbI3Baja cpadarbiBaHUE (yHKIMU
3anuthl. [TogpoOHo cm. [maBa 8, Paznen 8.6 "®yHkiun 3ammrh!'".

Puc. 3.1 nnmoctpupyetr usmeHunBocTh ctaryca [IU mpu mepexone M3 OAHOTrO pexxuma padoThl B

JIPYTOil.
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I'maa 3 OIIEPAIIMU C ITAHEJIBIO OITEPATOPA

Power ON

Running mode Programming mode

Setting of function codes

Run/Stop of motor Monitor of running status,
Monitor of running status I/0O signal states, and
maintenance info

W g
\ \\ ’/ )
\ \ ’

II
\‘ \\ Vd ,I
P P ’
\ / ’
4 7
/ ’
’ ’

Occurrence \
of an alarm \\ \‘ ,
\\ \ /’ ,* (Press this key if an
N Alarm mode »* alarm has occurred.)

Display of alarm status

Pucynok 3.2 WMmmoctpupyet usmenenus Ha CJl nucmiee B pabodeM pexume, U3MEHEHUS MEXTy
orepauusmMu B pexxume [IporpaMMupoBaHus, a Tak e U3MEHEHHUS MEX1y KOJlaMU CUTHAJIM3alUuu B

PECKUME CUTHAJIU3allHH.

Ha pucyHke, Ha cinenyromei cTpaHuLe:

(*1) Ha nnnkaTope CKopocTH MOKET 0TOOpakaThCs JTF000H 13 HIKEYKa3aHHBIX TIOKa3aTesnei, B
COOTBETCTBUH C (PyHKIIMOHAIBHBIM KojoM E48: BbIxomsmas gacrora (I'1), ckopocTs aBHTaTes
(06\muH), u ckopoctsb (%).

(*2)  Ilpumensiercs TOJBKO KOTJa MPOMOPLHUOHAIBHO-UHTErpalbHO-TU(PPepeHINaIbHbIN pery-

astop (IIN-perynsarop) aktuses. (JO1 = 1 unm 2)

(*3) HpI/IMCHHeTCH TOJIBKO KOrlda MHAWKATOP BXOAHOI'O0 aHAJIOTOBOI'O CUI'HaJla COOTBETCTBYCT Jr000i

u3 cienyronmx kiaemm: [12], [C1], unu [V2] - E61, E62 unu E63 (= 20).

(*4) ITpumeHsieTcs TOJIBKO KOTZla PEKUM IOJTHOTO MEHIO akTuBeH. (ES2 = 2)
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Power ON

Running mode

Monitoring of running status

Programming mode
(Menu-driven)

I 4

________ | —

Speed monitor (Hz)

1

1

1

E [l W] )
Q.| SOl )

)

Output current (A)

eg[234]

Input power (kW)
E.g.| 055|
!
Calculated torque (%)

Eg| &7

|

Output voltage (V)

Motor output

l

Load factor

PID process command
E.g.

N y's]
pERE/EA

|

PID feedback value
E.g.

o
pu

|
PID output

E.g.|8200)

Analog input E

1)

(*2)

/
Alarm occurs \ Alarm mode

3.3 PaGoumnii pe:xum

Menu #0

Menu #1 <

Menu #2

Menu #3

Menu #4

Menu #5

Menu #7

—

Quick Setup

e
s

i

OIS

([Data Setti

=
@

.‘ﬁ

Data Setti

ng

s
]
]

o
Q
o
(@] .

hecking

M

7

m
[}

Drive Monitoring

=
T
0

Maintenance Info.

[y
o 2 iy

Menu #6 c o

]
[}
0
uZ

(

(*4)

-

Current alarm code

DS

Latest alarm code
Eg T

LUz

2nd latest alarm code
E.g.

3rd latest alarm code

E.g. | 3044
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I'maa 3 OIIEPAIIMU C ITAHEJIBIO OITEPATOPA

[Tpu Bxmtouenuu, [TY aBTOMaTHUECKU MEPEXOAUT B pabOUM peXUM, B KOTOPOM MOXKHO OCYIIECTB-

JSTH CIEeIyIoUIee:

(1) IIpoBepsaTh craTtyc paboThl (HAIp., BBIXOJAIIAS YaCTOTA, BEIXOAALINHA TOK);

(2) VYcranaBnuBaTh 4aCTOTY U APyTHE NapaMeTpPhl;

(3) 3amyck/OCTaHOBKY JBHTATEIIs.

3.3.1 IIpoBepka craryca padoThl

B pabouem pexxume MoxxkHO HaOmomarh 11 HkeykazaHHBIX MyHKTOB. Cpasy nocie Bkimrouenus 114,

Ha JHCIUIee 0TOOpa)kaeTCsl BEJIUYHMHA, onpenesisieMas (yHKIIMOHAIBHBIM KosoM E43.

Haxxmure xnaBuiry , YTOOBI MEPEKIIOUUTHCS MEXIY OTOOpaKaeMbIMHM BEIMYMHAMHU. 3a TMOJ-

poGHO HH(}OpMaIel 0 MEPeKIIOUCHUH MEXTY OToOpakaeMbIMHM BennuuMHamu cM. "lIpoBepka

craryca pabotel" Ha Pucynke 3.2 IlepeximoueHrue Mex1y 0a30BBIMH OTOOpaKaeMbIMHU BETMUMHAMH

KJIABHILIEH ONIEPALVH.

Tab6m. 3.3 OroGpaxaemMble BETUUUHbI

Otobpa- 6OTo— LCI o o
’KaeMble L B e 3HayeHne 0ToOpPaKaeMOil BETUUMHEI YHKIHO-
Benmuyupel | HAC Ha | KaTop Mepe- HaJILHBIA
CJ/l nuc-| m: BKIL, s xon E43
miee |O: BBIKIL
Wupukatop | @yHKUMOHANBHBIN Kox E48 0003HadaeT, 4To JOMKHO OBITH OTOOPaKEHO 0
CKOpOCTHU Ha CJl nucninee u CJl uHaukaropax.
Brixonnas 5%00 [ 'uoA Hz |®axTuueckas BbIXOJHAs 4acTOTA (E48=0)
yacToTa okW
CxopocTthb m mA 120
BbixogHasa yactota 4 — =
JIBUTATENA 1500 okW OB\ A P01 (E48 =3)
CxkopocTb
BpAaIlCHUSA xn |mHzmA =
— 30%*0 kW O6\mun | Berxonnas yacrora (Hz) x ESO (E48 =4)
rpy3Kke
CxopocTthb oHzoA BbixogHas yacTtoTa U1 B
(%) 3*0 okW % MakcumanbHas vactoTta 00 (E48=7)
BrixonHou 1734 oHzmA A Tok BeixonHou us 14 3
TOK okW
BrixogHoe HyoA
Hanpspkenue | 200u oozh A% Hampsxenue Beixonnoe us IT4 4
9 okW
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I'maBa 3 OITEPAIIMU C ITAHEJIBIO OITEPATOPA

ITocunran-
HBINA BBIXOI- oHzoA BpIxomHON ITyCKOBOW MOMEHT [JBUIaTElIs
y 50 % 0 8
HOM I1yCKO- okW B % (paccuuTaHHas BEIUYMHA)
BOM MOMEHT
Bxomroe 1*25 DHzoA kW |Bxomaoe uranue [TH 9
[IATaHUE mkW
Komanna
ITA T pery- %0+ |DHZDA _ |Komanma TTUJI peryaupoBanusi mpeoOpa- 10
JINPOBAHUS okW 3yeTcsi B JICUCTBYIOIIYIO (PU3UYECKYIO Be-
*3, %4 JIMYKMHY KOHTPOJIUPYEMOTO OObeKTa (Harp.
OGparHas Temneparypa)
BEJTMUYMHA . |oHzoA Hns Gonee moapoOHON MHGMOPMALUU CM. 12
%0 )0 okW o dbysknroHanbHble Koabl E40 u E41.
*3 %5
Bxonnoe 10%* oHzoA o Bxognoe IIMJ B % Kkak MakcHMalbHas 14
[ *3,*4 okW ° yactora (F03) cranoBurcs 100%.
Koappumm- HzoA Koa¢dunment Harpy3ku asuraress B % Kak
€HT Harpy3ku | 50; otz % TOJILKO HOMHHAJIbHAs MOIIHOCTL CTaHO- 15
% okW 0
6 Burcs 100%.
Mo1HOCTb oHzoA
BHraTens *7 )85 akW kW |MomHocTts asurarensd B kB 16
AmnanoroBeiii Bxoasmumii curHan IT4 mpe-
AHATOFOBLIK ) CHzoA obpasyercs konamu E40 u E41.
* 8"00 — 17
BXO/I 8 okW . N
3a moapoOHOW uHpopManumeil cM. QyHK-
nuoHanbpHEIe Konsl E40 u E41.

* 1. Benmumna, npessimaromas 9999, ve Mmoxer ObITh OTOOpakeHa Ha 4-paspsaaom CJl mucmiee; B 3TOM ciiydae Ha
JKpaHe MOABATCS 3HAKK “C I .

* 2. JInst BOCIIpOM3BEeICHUS BBIXOHOTO HAINPSDKEHHUS, HAa 7-CETMEHTHOM HHJIMKATOPE OTOOpakaeTcsl HanMEHBIIIee 3Ha-
YCHUE KaK allbTePHATHBHEIN MTOKA3aTeNlb SNUHUIEI V (BOJIBT).

* 3 Tlokazarenu I1M]] perymupoBaHns BO3HHKAIOT TONBKO Torda, korga IIM/] xonTtpomupyer ITY, B cooTBeTCTBHH C
komanpoit [TU]] perynmupoBanusi, onpenensieMoii ¢pyHkunoHansHbiMu komamu JO1 (= 1 wiu 2).

* 4, Korga CII mucreit oroOpaxkaer komanny [TM]] mporecca wiiu ero BXOAHYIO BEMYUHY, TOUKA, CTOSIIAS PSAIOM C
MUHHMAJIbHBIM YUCIOBBIM 3HAYEHUEM 7-CET€HTHOTO HHAMKATOPA HAYMHACT MUTATh.

*5 Korga CJI oucmeii otoopakaet oOparayto BennunHy [1M]] mpomecca, Todka, crosmias psaaoM ¢ MUHAMAJIbHBIM YH-
CJIOBBIM 3HAY€HUEM 7-CETE€HTHOI'O HHAWKATOpa HAYMHACT MUTaTh.

*6 s oroOpakeHHs KodpuuneHTa Harpy3Kku Ha 7-cerMeHTOM mHAnKatope CJI nucrutest oToOpakaeTcsl HaMEHBIIIee
YICIIOBOE 3HAYEHHUE KaK aJbTePHATHBHOE BEIpAKEHUE SAMHUIIBI Yo.

* 7 Korga CJI oucrutet oToOpakaeT MOIIHOCTD ABHUTATENsI, HA dKpaHe HaunHAaeT MUrarb cumBox "kW"

*8 AHaJIOroBbIl BXOJIHOW KOHTPOJIb CTAHOBHUTCS aKTHBHBIM, KOTIZIa JIIOObIE JaHHbIe (yHKIMOHAIBHBIX KonoB E61, E62 u

E63 mpucBOEHBI 3TOMY KOHTAKTY.
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I'maa 3 OIIEPAIIMU C ITAHEJIBIO OITEPATOPA

YcranoBka yactorsl 1 kKoMaHabl [IW/] peryanpoBanus

BbI MOKETE YCTaHOBHTH jK€IaEMYI0 4acTOTy M KoMaH bl 111 /] perynupoBaHusi, HCHIOIb3Yys KJIABUILIN

@ n @ Tak ke MOXXHO YCTaHOBHUTH KOMaHJbl YaCTOTHI, TAKUC KaK: CKOPOCTH BpalllCHHUA Baja,

CKOPOCTBH JIBUTATEIISI MM CKOPOCTH (%) IMyTeM yCcTaHOBJIECHHUs (QyHKIMOHAIBHOTO Kofa E48.

B YcTaHOBKAa YaCTOThHI

Hcnonp3ys KiaBumm @ " @

(1)YcranoBute Qynkumonansueiii kog FO1 B monoxenue "0: BruroueHue KiiaBUII @/@" 910

MOXKHO CO€JIaTh, €CIIN ITY naxonutcs B PEKUME pa6OTbI.

(2)Haxxmurte kaaBUIIN @ / @ JUIST OTOOpakeHUs TeKyiel 0a3oBoi uyacToThl. HwmwkHue mudps

HAQYHYT MUTaThb.

(3)Ecii BaM HEOOXOIMMO M3MEHHTH YacTOTY, CHOBA HAXKMUTE KIIABHIITU @ /<. Hoebie HACTPOUKHU
OyIyT aBTOMAaTHYECKH COXpaHeHbl B mamstu [1Y u octaHyTcs, 1axe B Clydac BBIKITFOYCHUS TTH-
taHus. Eciu nuTaHue OyJeT BKIIFOYCHO HECKOJIBKO pa3, HacTpoiika OyleT MCIojIb30BaHa Kak Oa-
30Basl 4YacTOTA.

(g Tip * YacTtoTa MOXKET OBITH COXpaHC€Ha aBTOMAaTH4YC€CKH, KaK YKa3aHO BBIIIC, IIPHU IMMOMOIIA Ha-

sKaTUs KIIABUIIN . B kauecTBe anpTepHATHBHOTO CrIoco0a MOXKHO HMCTIOIB30BaTh (PyHK-
UOHAILHEIN Kog E64.

* Ecnu Bbl ycTanoBunu ¢QyHKunoHaneHbelii kox — FO1 B momoxenue "O: Bxmrouenue

KJIABU LI @ / @ ", HO BBIOpaJIM APYTYIO YacTOTy, HEXEIu uyeM vactora | (Hampumep, dac-
TOTa 2, 4YacToTa 4Yepe3 CeTeBYl0 CBs3b, WJIM MHOIOCTyIlEHYaras 4acToTa),

TO KJIABUIIaMU @ / @ HEBO3MOXHO OyJeT M3MEHHUTh TEKYIIYI0 YacTOTy Jaxe B pabouem
pexxume. Haxkatre omHOW M3 3THUX KJIABHII, TIO3BOJIUT JIMITH OTOOPA3HUTh TEKYIIYIO 0a30BYIO
4acToTy.

® HpI/I Ha4vaJIC ONpCACIICHUA UIIN U3MCHCHHUA YaCTOThI WM APYTrUX IapaMETpPOB IMPHU TOMOIIH

KJIABHIII @ / @, HWOKHHAHA ps mudp HA AUCITICC HAYHET MUTATh U U3MEHATHCS. Bo Bpemst
yIAepKUBAHUS KIIaBUILU, MUTaHHE OyJeT MOCTENEHHO MEePEXOAUTh Ha BEPXHUM psia mudp, u
X MOXKHO Oy/IeT U3MEHSTh.

* HaxxaB oHy U3 KIIaBHII @ / @ OJUH PAa3 U 3aTeM, YACPKUBasl KIIABUIILY B TEYCHUE
Oosiee OAHON CEKYHIbl, HUKHUH psii HM(Pp HAYHET MUTaTh; Jajiee MUTaHUE IEPEMECTUTHCS Ha
BEPXHHIA PsiI PP, YTO TO3BOJIIUT U3MEHATH 3HAYCHHUS ATUX LU(D (ABIKECHHUE Kypcopa).

* YcranoBuB (yHkimoHanbHbN Kog C30 B monoxkenue "0: BxiroueHne KiaBuill @ / @ "u

BBIOPAB 4aCTOTY 2, MOXKHO TaK e, IIPU MOMOILHU KJIABUIII @ / @, ONPENENIATh U U3MEHSTh
4acToTy.

B03M0OXXHO yCTaHOBJIEHUE YaCTOThI HE TOJIBKO 4acTOTOM I'I1, HO Takke ¢ MOMOIIBIO IPYTUX ITyHKTOB
MEHIO (CKOPOCTh JIBUTATEJIS, CKOPOCTb BpallleHUs Baja (Harpy3Kku), U ckopocTb (%), B 3aBUCUMOCTH
OT YCTaHOBJIEHHOTO (yHKLIMOHaIbHOTO Kofa E48 (= 3, 4, win 7) "CkopocTh 0TOOpaXxkaeMbIX BeJIU-

4YuH», ykazaHHoro B TaGmure 3.3.
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I'maBa 3 OITEPAIIMU C ITAHEJIBIO OITEPATOPA

B Co3nanue ycranopok IIU /] peryjupoBanus

Jns Brmodenus [1IM]] peryaupoBanusi, HEOOXOIMMO YCTaHOBUTH (PyHKIIMOHANBHBIN kKo JO1 B mo-

noxenue 1 nnm 2.
[Tynktel B Mento T11]] perynupoBaHusi, KOTOpble MOTYT ObITh YCTaHOBJIEHBI WJIM MIPOBEPEHBI MIPU

IIOMOIIHN KJIaBUII @ n @ OTIIMYAIOTCA OT TEX, KOTOPBIC HAXOAATCA I10J KOHTPOJIEM 4YaCTOTEI, B

3aBUCUMOCTH OT TeKylux yctaHoBoK CJI nucmuies. Eciu CJl qucmiiero 3amaHa BeJIMYMHA CKOPOCTH,
MO>KHO BPYUYHYIO MOAKIIIOYUTH KOMaH bl CKOPOCTH (4aCTOTa) MPU MTOMOIIHU KJIABHIII @ 5 @; eciau
3a/laHa apyras BeJIMYMHa, BO3MOXKHO MOJKIIoueHHe ycTtaHoBkU [IM]] perynupoBaHus npu MOMOIIH

9THX KJIaBHIII.

L 1t nogpo6Hoit napopmanuu Cm. MuacTpykimio k FRENIC-Eco (MEH456), ['maBa 4, Pa3nen 4.9,

"T'eneparop xkomang 11 ]] yactoTs».

Ycranoska komanasl [IM/] perynupoBanus KiaBuiaMu @ u @

(1)YcranoBute ¢pynkumroHanbHbii kox JO2 B nmonoxkenue "0: BxiroueHue KiaBuIi @ / @ "
(2)Korga ITY naxonutcst B paboueM pexxume HeoOxomumo 3aaare CJI nucruieto, ro0yio Ipyryio Be-
auyrHy Kpome BenuuuHbl ckopoctu (E43 = 0). Ecnm knmaBuatypa HaxomMTCsl B PeXKUME MPO-

rPaMMUPOBAHUA WM PEXKHUME CUTHAIM3ALMU, H3MEHATh komaHny 1] perynupoBaHus KiaBu-

[IaMH ‘@ U @ OyzeT HeBO3MOKHO. JUI1 BKIIoYeHns Komanae! IIW/J] perymipoBanus KiaBu-

aMu @ / @ HEOOXOIMMO B TIEPBYIO O4Yepe/ib NEPEHTH B PEKUM pabOTHI.

(3)Haxwmure knaBuimm @ / @ st otoopaxenus komanasl [IN]] perynupoBanus.

4) N3menuts xomanny IIMJ[ perynupoBaHHs MOXKHO INpU IIOMOLIM ITOBTOPHOIO HAa)KaTUs

KJTABHIII @ / @ Komanma [N ]] perynupoBanus, koTopas Obljia U3MEHEHa, Oy/IeT aBTOMaTHYECKH

coxpaneHa B namsAtu [IY. M3MeHeHUsI COXpaHATCS [1ake €CJIM Bbl BPEMEHHO MEPEKIIOYUTECHh HA
Jpyrue ycrpoiicTsa ans u3meHeHus: komanael 1] perynaupoBanust U 3aTeM CHOBa BEpHETECH 00-
paTHO MOCPEACTBOM HCIOIB30BaHUA KIABUATYPHI. TaK ke, K3MEHEHUSI COXPAHATCA MPHU OTKIIFOUCHUU
MATaHUS, ¥ B CIEAYIOMMMA pa3, pu BkItodeHuu [TU Oynet oroOpakena n3HavanbHas komanaa [T1]]

peryJInpoBaHus.
@ “+ B ciyuae, ecau OblTa BhIOpaHa MHOTOCTYIIEHYATasi 4acToTa B KadecTBe Komaunmsl ITH]] pery-
mupoBanus ((SS4) = BKJL.), BOSMOXXHO yCTaHOBUTH KOMaHAy IMpOIecca MPU MOMOIIU KIIaBHa-

TYpPBL
» Korna ¢ynkimonanpHbid ko1 JO2 ycTaHoBieH B t00yI0 MO3UIHIO0 KpoMe (), Ha)KaTUE KITaBHUII

/ @ no3BossieT 0ToopasuTh Ha CJl nucrutee BeiOpannyto komanay [IN]] perymupoBanus, B
TOXKE BPEMsI IPOU3BOAUTD U3MEHEHHS OyIeT He BO3MOXKHO.
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I'maa 3 OIIEPAIIMU C ITAHEJIBIO OITEPATOPA

patHas BenuuuHa [TA]].

Ha C/I nucnnee, necsiTuyHasi TO4ka HaUMEHbIIEH HUPPHI UCTIOIB3YETCs U XapaKTepH-
CTHKH 0TOOpa’kaeMbIX BEIMUYMH. JlecATHYHAs TOUKa HAUMEHbIIEH U(PBI MUTaeT, Korjaa oTo-
Opaxaetcst komanaa [TN/]] perynupoBanus; qecsiTUUHAas TOYKa FOPUT, KOTia oToOpaxaercst 00-

"=

«—Decimal point

Tabnuua 3.4 Pyunas yctaHoBka koMauasl [I1/] perynupoBanus kiaBuiamMu @ / @ U TpeOoBaHU

Komanna
HJ;II{ I[MNJI pe-
ﬁnp}(])- T'YJIAPO- CA MHnoro-

BaHWS I | JAMWC- | IIarosas
‘(3]31;26 yHaneH- Ve | 4acrora Krapuimamu @/ @
6op) HOTO TIPO- E43 (SS4)
JO{) necca

JO2
0 [T1/1 perynupoBaHue KiaBUaTypoOu
Kpome | BKJI unm

Hm2 0 BBIKII [TN]] perynupoBaHue, BBIOpaHHOE B HACTOSALIMHA MO-

Kpowme 0 ’

MCHT

YcTaHOBKa 4aCTOTHI KJIaBHUIIAMU @ / @ npu [T/ perynupoBannun

[Tpu ycranoBnenunu ¢pyHkimonaabHoro koaa FO1 B monoxkenue "0: BriroueHune KiiaBuIi @ / @ "

u BbIOOpe vacToThl | mepekiouenne CJ] nucruies Ha oToOpaskaeMyto CKOPOCTh MO3BOJIUT U3MEHATD

YaCTOTy IIPpU IMOMOMIX KJTaBUIIL @ / @

B pexume IIporpammupoBanust win Pexxume CurHanu3anuul KJIaBUILIAMA @ / @ HEBO3MOKHO

WU3MEHUTH Y9acToTy. [IJisT 3TOro HeOOXOAMMO TIEPEUTH B PEKUM PaOOTHI.

B Tabnuue 3.5 nepednciensl KOMOMHAIIMM KOMaH/ U PUCYHOK, MILTIOCTPUPYIOIIUI KaK pydHOE 3a-

AaHNC CKOPOCTH ®, BBCICHHOC IMMOCPEACTBOM KIIABHUATYPHBI, TPAHCIIMPYETCA B OKOHYATCIBbHYIO Yac-

TOTY @

YcTaHoBKa MPOIIEIyPhl CX0Ka ¢ aHAJIOTUYHOM, /711 yCTAaHOBKUA OOBIYHOM YaCTOTHI.
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I'maBa 3 OITEPAIIMU C ITAHEJIBIO OITEPATOPA

Tabnuna 3.5 PyuHoe 3aianue CKOPOCTH MPU TOMOIIU KIIABUIII @ / @ U TpeOOBaHMUS.

91501
pery- MHo- _ |Boibop | BBIKJI
Jpo- CA roima- Moro onepa- | [IN]] pe-
samme | 2" Yacrora ropag | LaroBat| Lo rympo- | Haxatue ©iauin &/ @perymmpyior:
wreii| 1 FO1 JacToTa . YIHpYIOT:
(BwI- F43 4acToTa (SS1) CBSI3U BaHUS
60p) (SS2) (LE) (Hz/PID)
Jo1
BBIKJI I /1 BeIXON
(Immna (kak oKOHUATEIIbHAsE KOMaH/1a YaCTOTHI)
BKJI)
0 BBIKJI | BBIKJI | BBIKJI
BKJI
1 (1 PyuHoe 3a1aHue CKOPOCTH (YacTOTHI), IPU
0 BBIKIT) MOMOLIY KJIaBUATYPBHIL.
WIn
o) BBIKJIF | IT1/] BeIxox (KaK IMOCIIETHSS 9acToTa)
aizn
BKJI)
npoyee
BKJI Pyunoe 3aganne cKopocTH (4acTOTHI) BbI-
Iz OpaHHOE B TEKYIIMH EPHOJ BpEMEHU
BBIKJI)
)
6 FO1=0 Lli_rék Di(s)anll_ed
Manual Speed Command I (LE)=
from Keypad C (8S2,1) = OFF

PID Disabled @
Frequency Setting Other (Hz/PID) = ON 6

Than Above O

Command
via Link
Multistep Freq.

Command

Final Frequency Command

PID Output (as Frequency Command)
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3.3.3 3anyck/OcTaHoBKA ABHTaTeJIst

Haxxarue KnaBUINM &) gagger 3aIlyCK JBUraTelis, a
HaXKaTue KIIABUILNK € 3aMEIJIUT CKOPOCTh M 0CTa-
HOBUT aBurareib. Kimasuma & MOXeT OBITh BKIIIO-

s#min [|mémin]
YeHa TOJIBKO B PEKUME PabOTHI.

a ©
»

HampaBnenue nBr>xeHUs JBUTATENSE MOKHO 33aTh
MyTeM W3MEHEHHUS HACTPOHKU (DYyHKIMOHAIBLHOTO
KozJa FO2.

n OTHomeHnst Meskny QyHKUMOHAIBbHBIM KoA0M F02 u kiaBumei

B tabnmume 3.6 mepednciieHbl OTHOMICHHS MEXIY (YHKIIMOHATBHBIM KoqoM F02 u xnaBumiei ,

KOTOpas OonpeacisiCT HAlpaBJIICHUE ABUXKCHUS IBUTAaTCIIA.

Tabnmumna 3.6 Hampapnenue qBUKEHUS JBUTATEIS OMpeIesieMble

(dbyHKIMOHATBHBIM KofoM FO02

Janubie Haxxatne xnaBummu

st FO2 | sapycrut neurarens:

B wnanpaBnenuun, 3amas-

0 HOM KiemMamu [FWD] ote)
umu [REV]
KiaBuia BBIKJL.
1 (IBurarens 3amyckaetcs
xiemmamu  [FWD] wm | (Cm.) Hanpasnenue apmxenust IEC-COBMECTHMOTO ABHTa-
[REV]) TeJs, MPOTUBOIIOJIOKHO TOMY, KOTOPOE TIOKAa3aHO Ha JIBUTa-
2 B Hanpasnenuu Bnepes TCJIC, Ha PUCYHKC HHXKE.
3 B nanpasnenuu Hazan

s 6onee mompoOHOM mMHpOpMAIu o padore ¢ GyHKIHOHATHHBEIM KomoMm FO2, cm. ImaBy 5

((qDYHKLII/IOHaJ'II)HLIC KOAbD).

(Note Korna xnaBuarypa nCnosnbp3yercs Uisl ONPENEIICHNs] HACTPOEK 4acTOThl WM 3aIlyCKa JIBUTa-
TeNsl, HE CJEeNyeT OTCOeAuHATH KiaaBuarypy ot I[IY B momeHT pabotel asurarens. B
IIPOTUBHOM CJIy4ae, 3TO MOKET IIPUBECTU K OCTAHOBKE CUCTEMBI.
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B Via/jieHHbIH 1 JIOKAJbHbBIA PeKUMbI

ITY pabortath 1100 B yAaJeHHOM, JIMOO B JIOKAJILHOM pexuMe. B ynaleHHOM pekume, KOTOphIi OT-
HOCHTCS K OOBIYHBIM JeiicTBusM, [1Y 3amyckaeTcst o KOHTPOJIeM JaHHBIX YCTAaHOBKHU, XPAHSAIIMXCS
B [IY, Torna kak B JIOKQJIbHOM PEXHUME, KOTOPBI OTHOCHUTCS K NPOQHIAKTHUECKUM JCHCTBUSAM, OH

OTJEJICH OT CUCTEMBI KOHTPOJIS U 3aIlyCKAECTCS BPYUYHYIO II0Jl KOHTPOJIEM KJIABUATYPBI.

* YaJeHHBIN PEXKUM: Komannp! 3amycka W 4acTOTHI BBIOMPAIOTCSI UCTOUHUKOM MNEPEKIIOUCHUS
CUTHAJIOB BKJItOUasl (PyHKIIMOHAJIBHBIE KOJbI, CUTHAJIBI 3amycka 2/1 U CUTHANBI yrpaBiie-

HUSA JOKAJIHLHON CETBHIO

* JIokanbHBIN peKUM: HcTounrkoM mepekIioueHns CUTHAJIOB SIBJISIETCS] TIaHe, HECMOTpS Ha yc-
TaHOBKH, OmpeenseMble (yHKIHOHAIBHBIME Komamu. KiaBuatypa mpeniiecTByeT Ha-
CTpOMKaM, OMpeeNsieMbIM CUTHATaMHU KOMaHJ 3amycka 2/1 nubo curHanaMmu, onepaiu-

OHHOI JTOKAaJILHOM CETH.

3anmyck KOMaH/1 IPM NOMOIIY NIaHeJU OIepaTopa B JIOKAJIbHOM peKuMe

B HmxeykazaHHOH TaOnuie mEpedrciIeHbl BXOAHbIE MPOLEAYPHl KOMaH] 3alycKa MPH TTOMOIIH

KJIaBUaTypPbI B JIOKAJIbHOM PCKUME.

Tabnuma 3.7 Komansl 3ammycka mpy HOMOIIY KJIABUATYPHI B JIOKAJTBHOM PEKUME

Korga nannsie qiis FO2
(Komanna 3amycka) cie-
Ty IOITHUE:

Bxonnbie nponeaypbl KOMaH/l 3allyCKa IIpH IIOMOIIU KIIaBUaTypPhbI B
JIOKAJIbHOM PCIKHUME

0: Bxurouenune KIa- | iy
‘ KaTUC  KJIaBHUIIH MPUBOJUT MOTOP B [BWKEHUM B
BUII /.

HanpapneHue, ompenaensemoe komangamu (FWD) mm  (REV)

(Hanpapnienue JIBIKCHHA | ppycpoennbiM kiemmaM —[FWD] mim [REV], COOTBETCTBEHHO.
OBUTaTEIs U3 uI/Iq)pOBLIX C o 5
xiemm [FWD]/[REV]) OOTBETCTBEHHO. HakaTwe KIaBHIIN OCTaHaBIMBACT PaboTy

JIBUCATEIS
1: Bxmouenue Haxxatue knaBumm NPUBOJUT JBUIaTelb B JIBMXKEHHE TOJILKO B
KJIEMMHBIX KOMaH{ H .
(FWD) /(REV) HanpapjieHuy Briepen. HaxkaTue kiaaBumm OCTaHABIINBACT JIBH-

rarciib.

Brmosenue xia- TpeboBaHMil HanpaBIICHUS IBY)KCHUSI IBUTATENS HE TpeOyeTcs.
BHIII ‘ . (Briepen)

Bxirouenne KJ1a- @
Haxxarne xnaBumm MPUBOJIUT JBUTATEJIb B JBUXKEHUE TOJIHKO B
BUII ‘ . (Hazan)

HaIlpaBJICHUX Ha3an. Haxarue kimaBuiu @ OCTaHaBJIMBACT JIBHUI'a-
TCIb.

TpeOoBanuii HanpaBIeHUs ABMKEHHS IBUTATENs HE TpeOyeTcs.
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[lepekJ/roueHue Me:xk1y YIaJeHHbIM U JIOKAJIbHBIM pPe:KMMAMH

HCpCKJ'IIOLII/ITI)Cﬂ MCXKAY YAAJICHHBIM MW JIOKAJILHBIM PCKUMaMWU MOXKHO IIpHU IMOMOIIU BXOIHBIX

UG POBBIX CUTHAJIOB, MPEIyCMOTPEHHbIX BHyTpH [TY.

s nepexntouenus Heooxoaumo npucBouTh (LOC) 3HaueHne BXOAHOTO IU(POBOTo CUTHAIIA 000
kiemme [X1] go [X5] mytem ycranoBnenus "35" Ha mo6oit u3 EO1 no E05, E98 u E99. o ymon-

yanuto (LOC) npucpauBaercs [X5].

HepeKHIO‘-IeHI/Ie MCXKAY YAAJICHHBIM U JIOKAJIbHBIM PCKHUMAMH aABTOMATUYCCKH YCTAHABJIMBACT HaA-

CTPOMKH YaCTOTBI, UCIIOJIb3YEMBIE B YIAJICHHOM PEXUME.

Ecmu JABUTaTCIIb pa60TaeT B MOMCHT IECPEKIIIOYCHUA MEXKAY PEKUMAMH, aBTOMAaTUYCCKH BKIIFOYACTCSA

KOMaH/a 3aIycka TakuM o0pa3oM, YTO Bce HEOOXOIMMbIE JaHHbIE YCTAHOBKH Oy/IyT IEPEHECEHBI.

Onnako ecnu OyayT oOHapy>KeHbl HECOOTBETCTBUSI MEXAY YCTaHOBKaMHM, HCIIOIb3yEMBIMU B y/a-
JIEHHOM pPEeXHUME, U YCTaHOBKaMH, CO3JaHHBIMU IPU MOMOIIM KJIaBHATYphl (HAMp. NEPEKIIOUYEHUE C
BpallleHUsl Ha3aJ B yJAJICHHOM PEXUME Ha BpAIllCHWE BIEpPE] TOJNBKO B JIOKAJIbHOM pexume), [1U
aBTOMAaTUYECKHU OCTAHOBUTCS.

Kak noka3zaHo Ha NMPUBENECHHON HIKE AUArpaMMe, TPaeKTOpHUs Mepexoa MEXay yAAJICHHBIM U JIO-
KaJbHBIM PEKUMaMU 3aBUCUT OT TEKyIero pexuma u ot 3HaueHus (BkI/BbIKI) (LOC). Tak xe cMm.

Tabnuiy 3.7 «KomaHpl 3aycKa ¢ KJIaBUATyphl B JIOKAJIBHOM PEXKUMEY.

3a nOMOMHUTENbHONW MHGOPMAIIHEH, a UYMEHHO O TOM, KaK ONpPEIeTUTh KOMaH bl 3aIlyCKa U Jac-

TOTHI B YAAJICHHOM U JIOKaIbHOM pexkumax, cM. MHctpykunto FRENIC-Eco (MEH456), I'naga 4,

Paznen 4.3, "Teneparop pabounx KoMaHI»
(LOC) = OFF

Local Mode
(LOC)=ON

Remote Mode
(LOC) = OFF

(LOC) = ON
Transition between Remote and Local Modes by (LOC)
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3.4 Pesxum nporpaMMupoOBaHus

B pexumMe nporpaMMmupoBaHUsT 00ECIIEUUBAIOTCS YCTAHOBKA W MPOBEPKa MapaMeTpOB KOJAOB (YHKIHMHA, KOH-
TPOJIb PO HIaKTHIECKOM HHOOPMALIMHU U IPOBEPKa CTaTyca CUTHAJIOB BBO/IA/BhIBOMA. BEIOOD QyHKIMI TeTKo
OCYIIIECTBIISIETCS] C TIOMOIIBIO PA3IMYHBIX MEHIO, CIIMCOK KOTOpPBIX mpuBoauTcsa B Tabm. 3.8. Kpaituss nepa
nudpa KaxI0i CHMBOJIBHON CTPOKH yKa3bIBAET HOMEP COOTBETCTBYIOIIETO MEHIO, & OCTANbHBIC TPH IH(PHI
yKa3bIBalOT Ha COJEPIKaHUe MEHIO.

Ecnu II4 nepeBoaurcst B peXMM IPOTrpaMMHPOBAaHHS IIOBTOPHO, HA AUCIUICE OTOOpaXKaeTcsi COAEpKaHHe
IPEABIAYILETO MEHIO.

Tabmuua 3.8 Cnucok MEHIO B peXKMME MPOrpaMMHUPOBAHUS

No MTOKa3aHUs
- Menro CH auc- [maBHBIC ByHKITMH Cm.:
Mento A a (yHku
ies:
0 Bricrpas - OtoOpaxkaer 6a3oBble (YHKIHMOHAIBHBIE KOABI JJIsl ycTa- Pasien 3.4.1
HACTpOHKa ' HOBIIeHUs onepanui [TY. o
if F xonpl
Y= (OcHoBHbIE (hYHKIMN)
le E xonpl
T (Pacumpennsie GpyHKIAN KIIEMM)
le C xonpt __ | Tpu BEIGOpE MOGOTO
— (DyHKIMH yIIpaBIeHHs YaCTOTOM ) YHKIMOHATLHOTO
"y, / P xonpl KOJa €ro nmapaMeTphnl
CTaHOBKa /
1 . P__ (ITapameTpsI JBHraTesns) MOTYT OBITh BHIBEIICHEI Paznen 3.4.2
apaMeTpoB
Ha MHIUKAIHIO U
H xonp1
'h ® HM3MEHEHBI
(DyHKIMM BBICOKOTO YPOBHS)
r J xonpt
J— (ITpuxmagapie GpyHKINN)
ly Y KOJBI (ceTeBbIe (DYHKITIH)
, o xomel (loGaBounble (yHKIHN)
0 (Note)
Mposepka [Toka3bIBaeT TOJIBKO T€ KOJIBI, TAPAMETPBI KOTOPBIX OTIHU-
2 ma P aMeE op" "rep YaIOTCs OT 3aBOJICKOM HacTpoiku. KoJbl MOXKHO OCTaBUTH Paznen 3.4.3
P P 0e3 N3MEHEeHNS UM U3MEHUTb.
"KoHTpONb [TokaspiBaeT Tekyliyto HH(GOpMaIHio, TpeOyeMyro st
3 paboTocto- #Hope MPOQUIAKTUKH WUIIH UCTIBITATEIBHOTO MyCKa. Paznen 3.4.4
cobnoctn"
"ITpoBepka [TokaspiBaeT mapaMeTphl BHELIHETO HHTEpdeiica.
Ha .
4 Si o Paznen 3.4.5
Bon/BriBog -
n
"ITpocu- [NokazpiBaeT npodunakTHyecKrue TaHHbIE, BKIIOYast BpeMs
JIAKTHYECKas HapaboTKH.
5 %che P Pasnen 3.4.6
nHdopma-
HI/Iﬂ"
" Jlanmubie 06 JlaHHBIC O MOCIIEAHUX YEThIPEX OMIMOKaX. MOXKHO H3BJICYb
6 om6Kax" &al UH(POPMAITUIO O TEKYIIIEM COCTOSHHHM HA MOMEHT CUT'HAJIH- Paznen 3.4.7
3anuu 00 omuoKe.
"KommupoBan [To3BoMNIsIET CUNTHIBATD, 3AIMCHIBATH, 4 TAKIKE TIPOBEPSTH
ue ma- mmapaMeTphl KoZoB (QyHKIHi. *
7 " 'cpy P p 7108 yHici Paznen 3.4.8
pameTpoB
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Puc. 3.3 UmmrocTpupyert, akTUBH3UPYEMYIO C TIOMOIIBIO MEHIO, CHCTEMY (PYHKIIHOHAJIBHBIX KOIOB B
pexume IIporpammupoBanus

Power ON Programming mode
(Menu-driven})

Quick Setup
Menu #0

;
r_v_vcr'n:

S

Data Setting

'

Running
mode

Menu#1 <

=

Drive Monitoring

=
)
0
C
T
&
T
%
A

:
O
Q
=0
@

o
&
=t

@

o
|
&

Menu #4 0o !
| |

Maintenance Info. |

Menu #5 criE I
| |

Alarm Info !

Menu #6 !

Puc. 3.3 TlepekitoueHue MEHIO B peKUME MPOrpaMMHUPOBAHUS

B VipasieHne oToOpakeHueM MEHIO

Cucrtema BBIBOAA MEHIO MMeeT (yHKIHMIO orpaHuueHus (ompezaensemyto kogom ES52), kotopas or-
paHUYMBAET OTOOpakaeMble MEHIO B LIEJISIX YIPOIIEHUS YIpapistomux aeiictBuil. CoracHo 3aBo-
nckoit ycranoske (E52=0) BeiBonuTcst Tonbko 3 meHto: Menro NeO «bbicTpast HacTpoiika», Menro Nel
"VeranoBka mapamerpoB", 1 Mento Ne7 NeKonmpoBaHnue mapaMeTpoBy, IpH KOTOPOM He obecriedu-

BaCTCA MCPCKIOYCHUEC B APYTHUC BUABI MCHIO.
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Tab6n. 3.9 Kon ES2 Knasuarypa (Beibop pexxnma)

MCHIO

[Tapametpsl
Koza OtobpaxaemMbie MEHIO
byHKIIUN

0 Pexxum  ycranoBku | Mento NeO "beicTpas HacTpoiika"
napaMeTpoB  Koma | Menro Nel "VYcranoBka mapameTpoB"
bynxmm Memto Ne7 "KonupoBanue qaHHBIX"

1 Pexxum  mpoepku | Mento No2 "I[IpoBepka naHHbIX"
napameTpoB  koAa | Mento Ne7 "KonmpoBanue 1aHHBIX"
byHKITUN

2 Pexum nosiHoro | Mentro NeO o Ne7

Ce B peXXHMe TOJIHOTO MEHIO IMOCJeI0BaTeIbHO-IUKINYECKUN Mepexo]] MEeXIy pazIudHbIMU
MEHIO OCYIIECTBISIETCS] Ha)KaTUEM KJIABUIII S u @ XKenaemoe meHto pukcupyercs

KJIABULLIEH . [Tocne momHOTo MUKIIA BHOBH OTOOPAXKAETCs TIEPBOE MEHIO.
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3.4.1 bpicTpass ycTaHOBKa 0a30BbIX QYHKUMOHAJBbHBIX KOA0B — MeHnw Ne0/»bbicTpas ycra-

HOBKa»

Menio NeO «bpicTpast ycTaHOBKa» B peXHME MPOTrPaAMMHUPOBAHHUS TTO3BOJISIET OBICTPO OTOOPA3HUTH U

YCTaHOBHTD 0a30BbIi HAOOp KOAOB, 0003HaYCHHBIX B IM1. 5, Pasnen 5.1.

s ucnonb3oBanust Mento NeQ «bpicTpast ycTaHOBKa» HEOOXOIMMO YCTAaHOBUTH (BYHKIIMOHATbHBIN

ko E52 B mo3uruio «0: [IpaBka maHHBIX» THO0 «2: «PeXUM MOTHOTO MEHIOY.

Hwxe mpuBogUTCS CIIMCOK (PYHKIIMOHAIBHBIX KOJOB (BKITFOYAS T€, KOTOPHIE HE OTHOCSTCS K OBICTPOIA
ycTaHoBke). OyHKIIMOHAIBHBIN Kol oToOpakaercs Ha CJ] aucmiiee B ciieayromieM dpopmare:

- i
/ L/
I

Homep kaxpgon rpynnbl dyHkL. Koaa

Ipynna dyHKuU. koaa

Tabnuna 3.10 @yuknuonansabie Koasl FRENIC-Eco

I'pymnma kona Kozs! OyHKIUA Onucanue
byHKIIUN byHKITUN
F xonet FOO - |OcHoBHBIE OyHKIUU, OTBEUAOIINE 32 pa0OTy JBUTATEIIS
F44 byHKIIH
E xonpr EO1 - |Pacmumpennsie | @yHKIMH, OTBEYAIOUIME 3a 3aKpEIUICHUE 3a)XKuma
E99 byHKITIT CXEMBI
KJIEMM
C xonpl CO0l - | ®dynkuun DyHKINH, OTBEYAOIIHE 32 HACTPOUKY YaCTOTHI
C53 YIIPaBJICHUS
4aCTOTOU
P xonpr POl - |Ilapamerpsl DyHKIHMKA U1 YCTAHOBKM ITapaMETPOB JBUIATEIs
P99 JIBUTATEIIS (Harp. oObema BUTATEIs).
H xonsr HO3 - |®ynkuuun OYHKIUU JUIs1 KOHTPOJIsE 00J1ee BEICOKOTO YPOBHSI.
H98 BBICOKOTO
YpOBHS
J xozpI JO1 - |llpuxnanueie | [puxnagasie GyHknmum, Takue kak [T1]] koHTpOIb.

J22 byHKIIT

Y KOJIbI y0l - |CereBble DyYHKIUYU ISl KOHTPOJIA HaJl KOMMYHHKAIUEH
y99 byHKIIT

0 KOJIbI 027 - | Jlo6aBounsie | [lomomuurensubie GyHKIHH (CM.)
059 byHKIIH

(Cm.)  Kogs! 0 otobpaxarorcs Ha CJ nucruiee Toraa, Korna Obu1 clienai COOTBETCTBY IO BHIOOD.
st 6onee moxpoOHOI MH(pOPMAIIUK CM. COOTBETCTBYIOLIYIO INIaBy B HacTose MHCTpyKImH.
Criucok kofioB (DyHKLMU JUTsl OBICTPOI HacTpoiike comepkurcs B riase 5, Pasnen 5.1.

3-18



I'maBa 3 OITEPAIIMU C ITAHEJIBIO OITEPATOPA

B QyHKIUOHATBbHBIE KOAbI, TPeOyIolMe OTHOBPEMEHHOI0 HAKATHUS

Uto0bl M3MEHUTH AaHHbIe QyHKIHOHANBHBIX KogoB FOO (3ammra nanubix), HO3 (Muunuanuszamnus

nannbix) wiu H97 (cOpoc mupopmanuu no ommbkam ¢ mamata [14) HeoOXoauMo OJHOBpPEMEHHO

Ha)kaTh CIEAYIOIINE KIaBUIIU + @ WA + @

B N3meHeHue, MPOBEepPKA U COXPaHEHHe JaHHBIX KOJI0B BO Bpemsi padornl ITY

Hekoropbie nanHble (PyHKIMOHAIBHBIX KOAOB MOXXHO U3MEHUTH B MOMEHT paboThl [TY, B TO Bpems
KaK JApyTHe — HEBO3MOXKHO.
Jlanee, B 3aBUCUMOCTH OT KoAa (PYHKIIMH, U3MEHEHHSI BO3MOXKHO, JTHOO HE BO3MOXXHO BHECTH He-

MEIJIEHHO.

st 6onee monpooHoit nHpopmarmu cM. 1. 5 Paznen 5.1 «Tabnuma ¢GyHKINOHATBHBIX KOAOB).
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Puc. 3.4 Tlepexon B Mento Nel «beicTpas HacTpoiika»

Running mode

&

Menu List of function codes Function code data
| Menu#0 !
' Quick Setup |
' : . ]
: & =

@ C

-
\%@k‘j

|

® B

.

Puc. 3.4 Ilepexon B Mento Nel «bsicTpast HacTpoiika»

@ ' [Tpu momMomy MHOTOQYHKIIMOHAIBHON KIIABUATYPHI, BBl MOXKETE M00aBIATH JIMOO yIaisaTh (yHK-
LHUOHAJIBHBIE KOJbI, KOTOPbIE OTHOCATCS K « BBICTpPOI HACTPOMKE».

s 6onee nmoxpobHoit nHpopMmaryu, cM. «HCTPYKIUIO K MHOTO(QYHKIIMOHAIBHOM KIIaBUAType»
(INR-SI47-0890-E).

[Mocne noGaBneHus WK yAaIeHHUS KOMOB (QYHKIUU il OBICTPOI HACTPOWKH MPH TOMOIIH MHOTO-
(YHKIIMOHATBHOW KJIABHATYPHI, OHU IMPOJODKAIOT JIEHCTBOBATH JIaXKe IOCIIC IMEPEKITIOUCHUs Ha
CTaHIApTHYI KiaBuarypy. [yis BO30OHOBIEHHMsS HAacTpoek KomoB (yHkuuu s beictpoit Ha-
CTPOHMKHM B 3aBOJICKHE HACTPOUKH, HEOOXOIMMO 3a7aTh UCXOAHBIC 3HAYCHUS, UCTIONB3Ys (DYHKITHO-
HanbeHbIN Ko HO3 (=1).
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OcHOBHbIE ONepanuy ¢ MaHeJIbI0 OnepaTopa

B nanHOM paszese npuBOAUTCS ONMCAHKWE OCHOBHBIX OIepalyii ¢ KJIaBUaTypoi; PUBOIUTCS IPUMED,
WUTIOCTPUPYIOIIUN TOPSIIOK M3MEHEHUS MapaMeTpoB (GyHKIMOHATIBHBIX KOAOB (Tabm. 3.5).

B npumepe onucan nopsiok M3MeHeHus napamerpa ans koga FO1 or 3nauenns 1: «Hacrpoiika

N\
Ki1aBuIIIaMH O u @, YCTAaHOBJICHHOI'O 11O YMOJYAaHHWIO HA 3aBOAC, 10 3HAYCHUA 2: «HOI[KJ'HO‘-ICHI/IC

BxogHoro Toka K kiemme [C1] (4 no 20 mA DC)."

(1)Bxutounte [TH. OH aBTOMaTHYECKU TIEPEHACT B peuUM paboThl. B 3TOM pexume HaXMUTE Kia-
BUIITY & U TIepexosia B pexuM nporpammupoBanns. Ha CJI aucruiee mosBUTCS MEHIO BBIOOpa
bynaknuu. (Hamp. *fn:.)

(2)B ciydae ecnu cuMBON*fn Ha IuUCIUIee HE MOSIBUTCA, UCTIONIB3YIHTE KIIABUIIN @ u &) 1o nosis-
JICHUSI CUMBOJIA *fi..

(3)Haxwmure kiaBumry IUTSL TIepeXo/ia K CIUCKY (PyHKIIMOHATBHBIX KO/IOB.

(4) Ucnonp3yiiTe KIaBUIIN @ u @ JUI OTOOpaXKEHUsI HEOOXOAUMOT0 (PyHKIIMOHAIBHOTO KO/Ia

(f 01 nampumep), 3aTeM Ha)KMUTE KJIaBHILY .

Ha pucninee mosBATCS AaHHBIE 3TOTO (PyHKIIMOHATBLHOTO Koja (B JaHHOM cirydae naHubeie 0 f 01).

(5)BeiOepete nanHble Koaa (YHKIWHU, UCTIONB3YS KIABUIIN @ u @ (B maHHOM ciyuyae HaXXMUTE
KJIABHIITY @ 2 pa3za, 4T0ObI U3MEHUTH BeNU4MHYy () Ha 2.)

(6)HaxxmuTe KTaBuIry JUTSl YCTAaHOBKH JaHHBIX KOJOB (DYHKITHU.

Ha CJ] aucruiee oroOpasurcs saue u JaHHble OyayT coxpaHeHsl B namstu ITY. ITocie 3toro Ha 3k-
paHe MOSBUTCS CMHMCOK (PYHKLUMOHAJBHBIX KOAOB, M 3aTEM CHUCTEMa MEpeHAeT K CIeAyIoUeMy

¢$yHKIHMOHANBHOMY KOny (B 1aHHOM ciyvae [ (2.)

Haxxatne xnaBuim BMCCTO KJIaBUIIIU OTMCHHUT U3MCHCHUSA COBCPIICHHLIC C JAaHHBLIMH.
JlanHble meperayT B ipeapiayee 3naueHune, Ha CJI qucriee mosBUTCS CIIMCOK (PYyHKITMOHAIBHBIX

KOJIOB ¥ OyZIeT 0TOOpaXeH UCXOAHBIA (PYyHKITMOHAIBHBIN KOJI.

(7) Haxxmure xnaury JUTS BO3BpAaTa B MEHIO U3 CIHCKa (DYHKIIMOHAIBHBIX KOIOB.

CTip lepemenenne Kypcopa

Kypcop MoxxHO nBUTaTh Npu M3MEHEHUHM (DYHKIMOHAJIBHOTO KOZAQ, €CIIM YAEpKUBATh Ha)KaToU

KJIABHIITY He MeHee | ceK aHAJIOTMYHO TOMY, KaK 3TO JIeJIajioCh B CIIy4ae HACTPOWKH YaCTOTHI.
Cwm. Paznen "Hactpolika 3aaHHOM 4aCTOTBD.
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Function code data

[Ny
R
L
=
A
(W)

(Save data and
go to the next
function code.)

Puc. 3.5 mpouenypa u3smMeHeHus napameTrpoB (QyHKIHOHAIBHOIO KOJa

3.4.2 Hactpoiika pyHKIMOHANBbHBIX KO10B — MeHio Nel "YcranoBka napamerpos'

B pexxume nporpammupoBanust Mento Nel ("YcranoBka mapameTpoB') MOXKHO 3a/1aBaTh (DyHKIIHO-

HaJTbHBIE KOJIBI B COOTBETCTBHH C KellaeMbiMu (pyHKITUsiMU [14.
Jnst yctaHoBKM (YHKITMOHATBHBIX KO10B B MeHro Nel HeoOxomumo 11st kona ES52 3anmate mapamerp

paBHbM "0" (YcTaHOBKA MapaMeTpoB (GYHKIMOHAIBHBIX KOOB) Win "2" (PeXuM MOIHOTO MEHIO).
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z
O
o)
2
o
o

Running mode

S |he

©
5
e [o]®|[=]|2]~||® :
m ta | el 0l || T 5 o}
c —>
0
2 7Y © x
T
[}
1 | !
°
3] Ly \4 @ ¥
8 £ = : AN I ol N el N ol Y el N I T T e N e R T el R
B [ 0| *——_____ 3 a ot T T U T o T O s O O AL [ 19 2 L T O o O O R
s [ N —> L N Ly [N} LJ [} o o, iy N ] ] T ]
5 ©
e Y Y Y A
[Z]
2
B |® ®| @
il e e B e e e e e e e e e e e e e e L e e kil e e e e e e e e S L LR R SR bl S
1 1 —_
)
{ (=] Y Yy 1
1 = {
= [N] @ | 1 1 | | | V! ﬂ
[ EY [ P | | | 1 - -d 4 2
(N L (NN Ly (W i 2 e
w O . O & s ) 1
R el el B -3 = -3 -3 -2 = s
1 D - 0
1 m @ 1 m
1 o ! ®
1 ! s
] ¢ [*]
=

Puc. 3.6 noxasbeiBaet nepexoa B Mento Nel «YcraHoBka mapaMeTpoB»

Puc. 3.6 nepexon B Mento Nel «YcTaHoBka mapameTpoB»

OcHOBHbIE OINEpaluy ¢ MAHEeIbI0 onepaTopa

3a Oosee momHOM MHpOpMarueit ooparutech k MeHro NeO «bricTpast HacTpoiika» B Paznene 3.4.1.
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3.4.3 IIpoBepka u3MeHEeHHbIX (PYHKIIMOHAJBHBIX KO10B - "'[IpoBepka napamerpon"

Pexum nporpammupoBanuss Mento Ne2 "IIpoBepka naHHBIX" MO3BOJISET MPOBEPUTH W3MEHEHHBIE
¢yukumonansueie konpl. Ha CII nucruiee oTroOpa)karoTcst TOIBKO T€ JaHHbIE, KOTOPBIE B XOAE M3Me-
HEHUIl CTajau OTIMYHBIMHU OT YCTAaHOBJIEHHBIX 10 YMOJYAaHUIO Ha 3aBojie. MOXKHO MPOBEPUTH Mapa-
MeTpbl (PYyHKIHMOHAJIBHBIX KOOB U IIPU HEOOXOAMMOCTH CHOBA MU3MEHUTH MX. CXeMa MepexofoB Co-

ctossHui B MeHro "I[IpoBepka naHHbIX" Moka3aHa Ha puc. 3.7.

Running mode
I
/
I
I
i
i List of function codes Function code data
I *
OO ig
OO
: SALE
|
i (Save data and
| go to the next
! function code.)
I 2
FOs | LE’G’D
|
i (Go to the next
! function code.)
d
£ 57 | L =
—
(Go to the next
function code.)
!

* Haxxatue Ki1aBUILN @—@ npu oToOpaxxeHuu e 52 Bo3BpamaeT K f (1.
Puc. 3.7 Ilepexon B Menro Ne2 «IIpoBepka mapaMeTpoB»

(M3menss Tonbko napametpsl FO1, FOS u ES2)

OcHOBHbBIE ONepanuy ¢ NaHEJbI) ONepaTopa

3a 6onee nonHoM nHpopmanueit ooparutech k Mento NeQ «bricTpast HacTpolika» B Paznene 3.4.1.

@ Juist mpoBepku pyHKIMOHATIBHOTO Kozia B MeHto Ne2 «IIpoBepka mapaMeTpoB», HEOOXOAMMO
yCTaHOBHUTH (yHKUMOHANbHBIN kox ES52 B monoxenue 1: «Pexum mpoBepku mapamMeTpoB
(GYHKIIMOHATBHOTO Koia» Wi "2: PEXUM MOTHOTO MEHIO».

s 6onee moapoOHOit mHpopMatuu cM. [lonHelii cincok MeHto Ha cTp. 3-11.
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3.4.4 KouTpoas padoyero cocrosinusi - ""Konrpouas padorocnocoonocru"

Mento Ne3 "KoHTponb paboTOCIOCOOHOCTU" MCHONB3yeTCs MM MPOBEPKH PabOUuero COCTOSHUS B
X07Ie MPOPUIAKTUYECKUX pabOT U TECTOBBIX MycKoB. [IyHKTHI MeHIO, oTOOpaXkaeMble Ha JTUCILIEe,
nepeurciensl B Tabn. 3.11. Jluarpamma nepexonos coctostuuid 1t Mento "KonTpons paboTocmo-

cobHocTH" puBeeHa Ha puc. 3.8.

nning mode
IR=

Running status info

Loeq | Output
HE50 frequency

1234 | Output current

PID feedback
ju A ) value

Puc. 3.8 Ilepexon Mento B Mento Ne3 “Kontpons paboTocnocoOHOCTI

R

OcHOBHbBIE ONepanuy ¢ MaHEJbI0 onepaTopa

Jlnist IpOBEPKH COCTOSIHUSL pabOTaIOIEro JBUTATElNs, MPEeIBAPUTEIIEHO YCTAaHOBUTE (DYHKIIMOHAIb-

Heii kog ES52 B monoxenue 2: PexXuM MOJIHOrO MEHIO.

(1) Bxarounre ITY, on aBroMaTndecku nepeiiner B pabounii pexkuM. B 3TOT pexnMe Ha)XMHUTE Kiia-

BHIIY i epexona B pexxum [IporpammupoBanus. Jlanee mosBUTCS MEHIO BBIOOpa (yHK-

LUU.

(2)UcnonwayiiTe KI1aBUIIU @ u @ IUTsL OTOOpakeHHst KOHTPoJIsl paboTtocrocoOHoCTH (#Hope ).

(3)Haxxmure kiaBuIiry JUISL TIEPEX0/1a K CIIMCKY KOHTPONBHEIX myHKToB. (Hamp. 3_00).

(4)Ucnone3yiite KIaBUIIN @ u @ U1 OTOOpa)KEHUs1 KOHTPOJIBHBIX IyHKTOB MEHIO, 3aT€M Ha-
AKMHTE KIaBUIILY . Janee nosiBUTCS MHPOpMAIUS 0 paboueM craTyce.

(5) Haxxmure kmaBumry JUIsL BO3BpaTa K CHHMCKY KOHTPOJIbHBIX IyHKTOB. CHOBa Ha)KMHUTE

KJIaBuIy JUI4 BO3Bpara B MEHIO.
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Tabnuma 3.11 Ilynxrsr mento "IIpoBepka paborocnocoOHOCTH'

IToxa
3a-
HUS Ennnuna
[IyHkT MeHIO JUTHHIL Omnwncanue
Ca W3MEPEHUS
JTHC-
mest
3 00 | Bexomnas yacrora Hz Brixonnasg gactora
3 02 | BeixoaHoii Tok A BrixogHoi TOK
303 Brixonnoe Hanps- \Y% BrixonHoe HanpsbxeHue
- JKeHne
3 04 Paccunranubiil Mo- % PaccunTaHHbI BBIXOAHOW MOMEHT BpalICHUS pa-
- MEHT BpalleHUs 0O0TaroLIEro ABUTATEIIS
3 05 | 3amanHas yacTora Hz Yacrora, perynupyemMas KOMaHI0U
Hanpasnenue N/A Hanpasnenue Bpaiienus, 3a1aBaeMoe IBUTATEIII0
3 06 | BpalleHus B JAHHBIA MOMEHT
f: Bepen r: Ha3al, ----: CTOI
Pabouwnii craryc N/A Pabouwnii cratyc B mecTHaamarepuaHoM hopmare
307 Cu. "H OtoGpazkenne padoyero craryca” Ha
cien cTp. .
3_08 CKOpOCTL JIBUTATEIIA r/min Otobpaxaemoe 3HaveHne = (BBbixogHayacToTa xXu) Y m
CxopocThb BpallleHus r/min OtobOpaxaemoe 3HaueHue = (BwixomnHas wacrora
BaJia Harpy3KHd (J‘II/I- Fu) x (Kon (1)yHKIII/II/I ESO)
HCHHasA CKOPOCTh 7-cerMeHTHBIN cUMBOI £ 2 mosiBuTcs mociie 10000
r A
3 09 (06\mun) Tlpu mosBIEHMH L J CIEAyET YMEHb-
mHUTh mapaMeTp GyHKIHOHANbHOTO koma ES2,
9TOOBl TPUBECTH IOKa3aHUS B COOTBETCTBHUE C
BBIIIEIPUBEACHHBIM COOTHOLIEHUEM.
Komanpga [T ] N/A JlanHas komaHaa oTOOpakaeTcst MPU UCIIOIBL30BAHUH]
napameTpoB (yHKIMOHaIbHBIX komoB E40 u E41
(koaddurments! naaukanuu [TAJ]: A u B, cooTseT-
310 CTBEHHO).
- OtoOpaxkaemoe 3HaueHue (Komamma [IM]]) x
(A-B)+B.
Ecmu ITM/I-perynupoBaHue HE aKTUBUPOBAHO, TO
orobpaxaercs "----".
Komannga OC ITUJ] N/A JlanHas komaHaa 0ToOpa)xaeTcst MPU UCTIOIBL30BAHUH]
napameTpoB (yHKIMOHaIbHBIX komoB E40 u E41
(koaddurmentsr naaukanuu [TAJ]: A u B, cooTseT-
CTBEHHO).
3 11

OtoOpaxkaemoe 3HaueHue (3HaueHue curHana OC
MMNMI) x (A-B)+B.
Ecnu IIN/I-perynupoBaHrue HE aKTUBUPOBAHO, TO
orobpaxaercs "----".
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B OToOpakeHue pado4ero COCTOTHUS

Jins oToOpakeHUs] MapaMeTpoB PeXHMa B IIECTHAALATEPUYHOM (opMare KaKIOMY COCTOSHHIO
MIPUCBAUBACTCS 3HAYCHUE OHOTO M3 JBOMYHBIX pa3psAnoB, oT 0 mo 15 (tabm. 3.12). B Tabm. 3.13
MIPUBEACHBI COOTBETCTBUS MEXKy COCTOSIHHEM U TOKazaHueM auciuies. [IpeoOpazoBaHue yeThIpex-

pa3psIHOrO IBOMYHOTO KOJIA B IIECTHAAATEPUYHBIHN faeTcs B Tabm. 3.9.

Tabnuma 3.12 [To6uTtoBOE COOTBETCTBUE COCTOSIHHI pabodero pexxuma.

bu |O0o3Haue
T |HUE

Jlornueckoe 3Hauenue | bur |O0o3Hauenue |Jlormueckoe 3HAYECHUE

"1" Bo BpeMsl 3amucu
15 | BUSY |mapamertpa ¢yHKmo- | 7 VL
HAJILHOTO KOZIa

"1" mpu perynupoBaHUM orpa-
HUYEHUS HaIIPSDKEHUS

14 Bceraa 0. 6 TL Bceerna 0.
WR "1", ecnu HampsKEHHE 3BEHA I0-
13 Bceraa 0. 5 NUV CTOSIHHOI'O TOKA IIPEBBIIIAET YPO-

BCHb HCIOHAIIPSAKCHUS.

"1" mpu akKTUBUPO-

BaHHOM ceTH (Korma
12 | RL KOMaH/pl Ha 3anyck 1 | 4 BRK 1: BO BpeMs TOPMOKEHUS
YCTaHOBKY 4aCTOTBI
MOJAIOTCS IO CETH)

"1" mpu MOSIBICHUH "1" mpu OCTAaHOBJICHHOM BBIXOJIE

11 | ALM ——— 3 INT Y
10 | DEC ."1" mpu 3ameiennn | 2 EXT - 1" IIpH TOPMOKEHHH TOCTORH-
HBIM TOKOM
9 | ACC ."1" mpu yckopeHuun 1 REV - "1" npu Bpamermy B 0OparHoM
HaHpaBJIeHI/II/I
"1" npn "1" opu BpallleHHHA B IPIMOM Ha-
8 | IL peryaupoBaHuA 0 FWD PH Bpatll P
NpaBJICHUN
Ol"paHI/I‘-ICHI/ISI TOKa
Tabmuma 3.13 OrtobpaxxeHue pabounx COCTOSHHMA
LED No. LED4 LED3 LED2 LEDI1
but 15 |14)13(12| 11 {10 9 (8|7 |6 | 5 |4 3|2 |10
Seiolfga' BUSY| WR |RLIALMIDECIACC| IL |[VL|TLNUVBRKINTEXTREVIFWD
Jeo- 1 o lolol oot |ilolol1]lolololo]1
o |MUHBI
O o
E I/I§ LED4 LED3 LED2 LED1
:Q % I'_—I’ :I’ I:’ I’
(] 1 S
=
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CooTBeTcTBHE MEKIY HIECTHAINATEPHUYHBIM U IBOMYHBIM KOIOM.
UYeThlpeXOUTHBIN OMHAPHBIN KO BBIpaXkaeTcs B LIECTHAAIaTepuyHoM ¢opmare. B Tabn. 3.14 npu-

BCICHBI COOTBETCTBUA YKAa3aHHBIX KOOAUPOBOK; IHeCTHaILHaTequHLIﬁ (1)OpMaT IIOKa3aH B TOM BHJIC, B

KOTOPOM OH MHAUIHPYCTCA Ha JUCILIICC.

Tabnuma 3.14 [IpeobpazoBaHue TBOMYHOTO KO/IA B IIECTHAIIATEPUYHBIH.

JBonuneiii | Illect- | JBownunsii | Illect-
Ha/Jila- Hajamar
Tepuy- epuy-
HBII HBII
00010 0 110(01]0 8
00|01 1 11001 9
00110 2 110110 a
0j]01]1 3 110[1]1 b
01010 4 111(01]0 c
O|110]1 5 111(0]1 d
01110 6 I111(11]0 e
Oj11]1 7 L1 (1]1 f
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3.4.5 IlpoBepka cocrosinuii Beoga/BoiBoga curnanos — "Ilposepka 1/0"

N3 Menro Ne4 "IIposepka I/O" ("I/O Checking") MO>KHO BBIBECTH Ha AUCIUIEH JaHHBIE O COCTOSHUM
BHEIIHUX CUTHAJIOB, HE Mpuberas K U3MEpUTEIbHBIM npudopam. Bo3MoxkHOCTH MeEHI0 WILTIOCTpH-

pyet Tabm. 3.15. Ilepexoas! coctostamii B pexume "IIposepka 1/0" mokaszansl Ha puc. 3.9.

Running mode

Programming
mode

(o W=
[l T
T
OO
|
|

]
o T_uL |

............. ® T@

O005 | Input status in hex. format

Ol |

Tt
[N

List of 1/0 check items I/O data

o By LED segment ON/OFF h

500 (I/O status in binary format)

IN]

Output status in hex. format
o /

> . | By LED segment ON/OFF

: " | (/O status in binary format)
e

D005 | Input status in hex. format

OO0 | Output status in hex. format

I
[}

_LC | 1. Input voltage at terminal [12] (V)

A4

[N 'n]
Hr

T_ -
<

- &

)
[

Output current at terminal [FMA] (mA)

Pucynok 3.9 Ilepexon B Mento Ne4 «Ilposepka [\O»
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OcHOBHbIE ONepanuy ¢ NaHeJbI) ONepaTopa

Jlis mpoBepKHM cTaTyca CUTHAJIOB BBOJAA/BBIBOJA, MPEABAPUTEIBHO YCTAHOBUTE (DYHKIHMOHAIbHBIN

kox E52 B monoxkeHue 2: PexxyM OIHOTO MEHIO.

(1

Bxutounte [T4. OH aBroMaTuyecku nepeuaer B padbounii pexxum. /lanee HaKMUTE KIaBHUILY

JUTSL TIEpeX0/ia B PEXKUM MporpammupoBanus. [losBUTCsS MeHIO BBIOOpa (QYHKIINH.

(2)Ucnonp3yiiTe KIaBULIN @ 1) 1o nosienns cumeona ($i_o).

(3)Haxxmure kiaBuiy JUIs TIepexofia B CUCOK KotoB Mewro 1/0 (nanp. 4_00).

(4)Ucnonp3yiiTe KIIaBHUIIN @ u @ JUTSE OTOOpaKEHUS JKeJlaeMoro ImyHkTa MeHio 1/O, 3areM Ha-

KMUTE KIIaBHIITY .

©)

AJIs1 BO3Bpara B MCHIO.

HaxxmuTte kiaBuiry JUIs BO3Bpara B CIIUCOK MyHKTOB MeHIo I/O. HaxxmuTe KiaBuiry

Tabmuma 3.15 Ilynktsl menio "lIpoBepka coctossHuit BBona/BeiBoza".

npubopa [FMP]

[Tokasa
TeNb
CwMbIcn nokasa-
Ca . Onucanue
ey HUI
iest
I\O curnanst Ha | IlokasbiBaeT cocrosinue Bri/Boikia nupoBbIX BXOIHBIX/BBIXOIHBIX
4 00 | xnemmax LeTIH kieMM. [Tonpobree cM. Hike "UHANKAIMS COCTOSTHUS KJI€EMM BBO-
YIIPaBJICHUS 1a/BbIBOJIa CUTHAJIOB YIIPaBJIeHHUS
I\O curnanst Ha | IlokasbiBaet cocrosinue Bxi/Boiki nnpoBbIX BXOIHBIX/BBIXOIHBIX
4 0] | eMMax nenu KJ'ICMN{', yIpaBIsieMbIX yepe3 ceTeByro kapty RS485. TlogpobHee cwm.
- yrpasieHus npu | Hike "MHINKanus cOCTOAHUS KJIeMM BBOIa/BbIBOJA YIIPaB-
CETEBOM CBSI3U JAIONINX CHTHAJIOB"
4 02 | BxonHoe [Toxa3biBaeT BxoaHoe HanpsikeHue (B) Ha kiiemme [12].
B HamnpsHKeHHe Ha
kiemme| 12]
4 03 | Bxonno#i Tox Ha | Iloka3eiBaeT BxomHOM TOK (A) Ha kemme [C1].
knemme [C1]
4 04 | BeBon Hamps- [Toka3siBaeT BeIxoaHOE HamnpspkeHue (B) Ha kmemme [FMA].
JKEHHsI Ha aHa-
JIOTOBBIN U3MeE-
putens [FMA]]
4 05 * | Bxognoe na- [TokasbIBaeT BHIXOHOE HAIPSDKEHUE HA KJIIEMMax B p\s (ITyIbCOB B
MPSOKCHUE IS CEKyHJY).
1 poBOTO
HU3MEPUTETHEHOTO
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4 06 * | Yacrora moBTo- [Toka3pIBaeT BHIXOHYIO YAaCTOTY TOBTOPEHUSI UMITYJILCOB Ha KJIIEMME B
pEHUS UMITYJIb- p\s (Iy7IbCOB B CEKYHAY).
coB [FMP]
4 07 | Bxomsee Ha- [Toka3siBaeT Bxojslee HaNpsHKEHUE HA KiieMMax [ V2] B BojibTax.

NpsHKEHUE Ha
KieMMax [V2]

4 08 | BeixonHoii Tox [Toka3biBaeT BbIXOAHOM TOK Ha KJieMMbl [FMA] B mA.
Ha aHaJOTOBBIE

HU3MEpPUTETHHBIC
npubopst FMA]

4 09 * | BeIxogHo! TOK [Toka3pIBaeT BBIXOMHOM TOK Ha KiieMMbl [FMA] B mA.
Ha aHAJIOTOBEIC

U3MEPUTEIbHBIE
npubopsl FMA]

e [IY o6opynosan [FMP] unu [FMI] Beixogamu, B 3aBUCIMOCTH OT BCTPOCHHOM IJIATHI LIETIH

yHpaBlIEeHHS.

e Jlns miaT UMEIOIIMX BUHTOBYIO KIIEMMHYI0 6a3y, Tonbko ¢ [FMP] CII ne otobpaxaet 4 09,
Jst TutaT, “MEroImuX KJIEMMHBIN OJTOK eBporneiickoro tuma, Toibko ¢ [FMI] CII ve oTtobpa-

xkaet 4 05 u4_06.

e N Unaukanus coCTOSSHUS KJIeMM BB0/J1a/BbIB0JA YIIPABJISIOUIUX CHTHAJIOB

Nudopmarus 0 COCTOSIHIH KJIEMM BBOJIA/BBIBOJIA YIIPABISIONIUX CUTHAIIOB OTOOpa)XKaeTcsl BKITFOUeE-
HUEM/BBIKITIOYEHUEM CETMEHTA JAUCILIES WIN [IECTHAIATEPUIHBIM KOJIOM.

« OtoOpaskeHue cocTosiHusI curHAIOB 1/O BKITIOUEHHUEM/BBIKITIOUEHUEM CETMEHTA JUCTIIES

Kak nokazano Ha Ta6:m. 3.16 cermentsl pa3zpsiga LED1 "a" — "g" cBetsiTcs, korma cOOTBETCTBYOIIAs
BxoaHas nudporas kiemma ([FWD], [REV], [X1], [X2], [X3], [X4] wim [X5] 3aMKHYTHI U HE CBe-

" <c .’

TATCS, €CIM YIOMSIHYThIE KJIeMMbI OTKpbIThI; CermenT "a"-“c” Ha LED3cBeTuTCs pu 3aMKHYTBIX
kinemMax [Y1] u [Y2], [Y3], [CMY], wiu [YSA] u [Y5C] u He cBeTuTCs, €CliM TaHHAs LeNb pa-
30MKHYTA.

Cermenrt “a” u “e” — “g” nva LED4 nns knemm [30A/B/C], u xiemm [Y1A], [Y2A] u [Y3A] nHa ne-
penade BBIXOJHOM ONMIIMOHHOM KapThl. CerMeHT “a” u “e” — “g” na LED4 cBeTuTCcs npu 3aMKHYTOM
(Bxn) nemnu mexay kinemmamu [30C] u [30A] wmm [Y1A], [Y2A] unu [Y3A] 1 He cBeTHTCS, €ClU

JAaHHas Oelb OTKPbITA.

@ Ecau Bce BXOHBIC KIIEMMBI HaXOSITCS B COCTOSSHUM BBIKII (OT-

n._n

KPBITHI), JOJKEH MUTaTh cerMeHT "g" Bo Bcex uerhipex LED.
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Ta6muna 3.16 CooTBETCTBUE COCTOSHUI CETMEHTOB IUCIUIES U BHEIIHUX CUTHAJIOB.

Cerment | LED4 LED3 LED2 LEDI
a 30A/B/C| YI1-CMY — FwD (*1)
LED4 LED3 LED2 LED1
—— b — Y2-CMY _ (*1)
I Inln REV
YNy c — Y3-CMY — x1 (*1)
-— d — — — (*1)
f’ ] ,b X2
,_, e YIA | Y5A-Y5C — x3 (*1)
=l £ Y2A — (xXF) (*2) | x4 (*1)
g Y3A — (XR) (*2) | x5(*1)
dp — — (RST) (*2) —

—: B3aMOCBA3b C COCTOSIHUCM KIICMM LCIIH YIIPABJICHUA OTCYTCTBYCT

(*1) OtkpsiToe/3akpeiToe coctossane [FWD], [REV], [X1] mo [X5] cm. [maBa 2, tabmuma 2.11

«CuMBOIIBI, Ha3BaHUS U (QYHKIUU KOHTPOJIBHBIX KIEMM»

(*2) (XF), (XR), u (RST) npeanaznayens! st kommyHukanuu. Cm. « OToOpakeHre KOHTPOIb-

veix NO curnanos Ioa KOMMYHI/IKEII_[I/IOHHHﬁ KOHTPOJIbY».
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« OTo0paxenne cocrossHusi curianos 1/O B mecTHaguarepuynom gopmare

Kaxnoii I/O xinemme npucBoeH qBondHbIi paspsan (ot 15 mo 0, Tabn. 3.17.) He npucBoeHHbIH OUT
uHTepnpetrupyercs kak "0". BoiaeneHHbli OMTOBBIN 1uana3oH 0ToOpakaeTcs Ha AuUCIUIee B BUAE 4-X

paspsanHoro mectHaanarepuynoro (ot "0" mo "F").

V¥ IT4 FRENIC-Eco mudpossim Bxogam [FWD] u [REV] nmpucBoensi, coorBeTcTBeHHO, 0MTHI O 1 1.
BriBonam [X1]-[X5] mpucBoeHb! OUTHI, COOTBETCTBEHHO, 2-6. J[11s Kaskqoro Bxoaa 3HadeHue "1" 6ura
COOTBETCTBYET KOPOTKOMY 3aMBIKAaHUIO JAHHOTO BXOZA Ha KJIeMMY, U Ha000poT, 3HaueHue "0" coot-
BETCTBYET PA30MKHYTOMY COCTOSHUIO BXofAa M kKieMMbl. Tak, ecnu [FWD] u [X1] BkitoueHsl, a Bce

JpyTHUe KIEMMBbI OTKJIIOYEeHBI, To okazanus auciuies (ot LED4 no LED1) 6ymyt 0005.

* s otkpeiToro/3akpeitoro coctosiaust [FWD], [REV], [X1] - [X5], Cm. Hacrtpoiiku

SINK/SOURCE B rmage in Chapter 2, Tabnuma 2.11 «CumBonsl, Ha3zBanus u OyHKIHHA KIEMM».

[udpossiM BerxomHbIM K1eMMaM [Y 1] to [Y3] npucBauBaetcs 3HaueHne Out 0-2. Kakerii Out Ha-
cTpauBaeTcsl B mojiokeHue 1, xorga kiaemma 3ambikaercsa ¢ [CMY], u monoxenne 0, koraa oHa OT-
kpbiTa. Cratycy BxogHoro koHTakta [YSA/C] npucBanBaeTcsi 3HaUeHNUE OUT 4 U yCTaHABIMBACTCS B

nonoxenue 1, korga 3ampikanue Mmexay [YSA]u [Y5C] 3akpsito.

Crarycy kiaemMMmbl BeIxogHoro konTakra [30A/B/C] npucBanBaercs 3HadeHue o0ut 8. OH ycTaHABIIH-

BaeTcs B nojiokeHue 1,korma 3ambikanue Mexay kiemmamu [30A] u [30C] 3akpsiTo.

Crarycy xiemMm BbixomHoro koHTakTa [Y1A] mo [Y3A] npucBauBaeTcs 3HadeHue o6ut ¢ 12 mo 14.
Kaxxnprit OuT ycranaBimmuBaeTcs B onoxkenue 1, koraa kiemmHas nenb [Y1A] mo [Y1C] 3akpeita, u B

nonoxenune 0 — Korjga OTKphITa.

Hanpumep, ecniu knemma [Y 1] BkiroueHa, uenb Mexay [ YSA] u [YS5C] otkpsita, nens mexay [30A]

u [30C] 3akpsita, u Bce [Y1A] mo [Y3A] orkpsiThl, 3aTreM Ha C/14 mo CII1 oTtoGpakaetcs «0101».
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Ta6muma 3.17 CermenTHast nHAMKANWs craryca [/O curHanoB B meCTHAIIATEpUIHOM (popmare.

LED No. LED4 LED3 LED2 LED1
bur 15|14 | 13 (12(11|10{9| 8 |76 |5 4 |32 1] 0
Bxon (RSDHXR)*(XF)* - | -|-1]-1] - | - |X5|X4| X3 |X2|XIREVFWD
Brixon 30
- | Y3A|Y2AYIA - | - | - N YSA/C| - |Y3|Y2]| Yl
g 0 0 0 l0|0|O0O(O]O]OJO]|O] O |Of1]O0]1
al 2E
SIHE
AN
=g g i
S & i
o =
E ?r LED4 LED3 LED2 LED1
— COOTBETCTBYIOLIE COEAMHEHUE OTCYTCTBYET .
* *(XF), (XR) u (RST) nmpennaznauensl st cereBoil cBsazu. CM. "WHamkanusi ynpas-

JIAIOIHUX BXO[[OB/BBIXOIIOB B YCJIOBHUSX CETEBOI0 YIIPABJICHHUA

Nuaukanus ynpasJsilOIUX BX0A0B/BBIX00B B YCJIOBHSIX CETEBOI0 YNpaBJieHHs

[Ipu ynpasneHun yepes J0KaIbHYI0 CETh HH(POPMAIIHS O BXOAHBIX CUTHaNaX ((DyHKIMOHAIbHBINA KOA
S06) ornpaBnenHas mocpencTBoM RS485 umu mpyroii ceTeBOM CBA3M OTOOpaXkaeTcsi IBYMsI CIIOCO-
Oamu: BKJIIIOYeHHEM/oTKiIoueHrneM cermeHnTa CJ{ U ¢ KMCmonb30BaHUEM IIECTHAIUATEPUYHON KOIM-
POBKM CUTHaJ0B. MeTo/inKa npeCTaBIeHUs aHAJIOTMYHA OTOOPAaKEHUIO COCTOSIHUS BXO/10B/BBIXOJIOB
YOPaBISIOUINX CUTHAJIOB, OJJHAKO, UMEIOTCS U HEKOTOPBIC OTIAUYMS: T00aBIEHBI BXOAHBIEC KIEMMBI
(XF), (XR) u (RST). B ycnoBusix cereBoro ynpasieHus 11 0ToOpaxkeHus coctossHus I/O curnanon
NOJIEPKUBAETCS TOJBKO HOpMasbHas Joruka (T.e., BKJI cooTBeTCTBYEeT aKTUBHOMY COCTOSIHMIO).

[H [TonpobHee o curHamax ympasieHHs 4depe3 cereByto kapty RS485 cm. PykoBomctBo

noJyib3oBaressi cereBoi kapTel RS485 (MEH448).
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3.4.5 UYrenue npodpunakruueckoin uHpopmanuu —"Ilipopunaakruvyeckue 1anupie"

Menro Ne 5 "IlpodunakTruueckue AaHHbIE" CONEPKUT MH(OPMAILINIO, HEOOXOIUMYIO JUIsl TEXHUYE-
ckoro o0ciyxxuBanus IT4. B tabn. 3.18 mepeuncneHs! MyHKTHI TpopHIakTHIecKoi HHpopMaryy, a

Ha puc. 3.10 mokazaHbl IEpeXoAbl COCTOSHUM B MEHIO MPO(PUIAKTUYECKUX JAHHBIX.

Running mode

] 1
1 1
1 1
] 1
1 1
1 1
] 1
1 1
! O Fmc i List of maintenance items Maintenance info
1 1
1 1
] 1
1 1
1 1
' :
1 1
1 1
1 1

|
D JT@ )
| DATA DATA
Corons »C o > o Cumulative
N < P ] < % i, 1o run tlme
5oL > 200 DC|t|mk bus
- B - | voltage
| '
: |
| | |
I | I
| \ :
! |
| | :
I ! .
| |
5.9 < 07 ggt,'\zns .
il . = version
5 73 oo Cumulative run
oI - time of the motor

Puc. 3.10 Ilepexonsi coctosinuit B MeHro "IIpodunaktudeckue nanHsie"
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OcHOBHBIE ONepalyy ¢ NaHeJIbI0 ONlepaTopa
Jns mpocMoTpa mpoduiIaKTHUECKOH WHGPOPMALUHU, MPEIABAPUTEIBHO HEOOXOOUMO  YCTaHOBHUTH

¢dynkuuonanbHeli kog ES2 B monmoxenue 2: PexuM MOJIHOTO MEHIO.

(1) Bxmtounte [T4. OH aBTOMaTHYECKH NIEPEHIET B peKUM paboThl. B 3TOM pexxnmMe HaXXMHUTE

KIaBuHry s mepexona B pexxuM IlporpammupoBanus. Jlamee mosBUTCS MEHIO BbIOOpa
(byHKITIH.
(2)Ucnonp3yiiTe KIaBUIIN @ u @ IUIS IpOCMOTpa npodunaktudeckoit uHpopmanmu (%oche ).
(3)Haxxmure KiaBuILy IUIsL TIepexo/ia K CIUCKY KOIOB MPO(QMIAKTUYECKHX MaHHBIX ( Harmp.

5.00).

(4)Ucnonp3yiiTe KIaBUIIN @ u @ I OTOOpaKeHUsI HEOOXOIMMOTO ITyHKTa MEHIO POQHUIIaK-

TUYCCKHUX JaHHBIX, 3aTEM HAXXKMUTC KJIaBI/IH_Iy.

I[anee MOABUTCA AaHHBIC O COOTBETCTBYIOIIECM ITYHKTC MCHIO npoq)pmaxmqecxnx JaHHBIX.

(5)Haxmure kmaBuiry JUUISL BO3BpaTa B CMHMCOK MPO(UIAKTUUECKUX MyHKTOB.. Haxkmure Kia-

BHUITY CHOBA JI BO3BpaTa B MCHIO.
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Tabmuma 3.18 Orobpaxkaemble NpoUITAKTUIECKIE JaHHbIE

ITokaza
HUg  |CMBICT TTOKa3aHUI Ornucanue
mucruies
CymMmapHoOe CyMmmapHoe Bpems nogkitoueHus 14 k cetn nutanus.
BpeMs Hapa60T_ EI[. HU3MCPCHUA: ThICAYa YaCOB.
KU (ITokazarenu: 0.001 g0 9.999, 10.00 no 65.53)
Eciu Bpems Hapabotku menee 10000 wacoB (mokasaHHsl B Ipenesiax
0.001-9.999) moxazaHusi MOKHO CUMTBHIBATh HEMOCPEACTBEHHO B Hacax
5 00
- (0.001). Ecau Bpemst HapaOoTku mpeBsimaer (wi paBHo) 10000 gacos
(mokazanusa B mpenenax 10.00-65.53), To emuHuUIEH MOKa3aHWUN CTaHO-
Butcst 10 gaco (0.01). Ilokazanus cBeimie 65 535 He MHAULIUPYIOTCS;
JUCIUIEH cOpachIBaeTCs B HOJb, M CYET HAYMHAETCS CHayaia
[TocrosaHOE Ha- | [loka3pIBaeT MOCTOSSHHOE HANPSKEHHUE IIMHHOM CBS3M B INIABHOW LIETIH
5 01 |npsoxenue mmH- | IT4.
HOH CBA3U Enununa uzmepenus: V (Bomsr)
MaxkcuMaibHas MakcuMalibHas TEMIICpaTypa B TCUCHUC KaXKIOI0 4daca TCMIICpaTypa pa-
5 02 |remmeparypa AuaTtopa.
paauaropa En. uamepenust: °C (temneparypa Huxe 20°C orobpaxaercsa kak 20°C).
MaxkcumanbHast [Toka3piBaeT MakCUMaJIbHYIO TEMIIEPATYPY paauaTopa I KaI0ro yaca.
5_03 |Temneparypa pa- | Epunuia usmepenus: °C (Temneparypa ke 20°C otobpaxaercst Kak
Auaropa 2ooc)
Makc. [Toka3biBaeT MakcuManbHOE 3 (EKTUBHOE 3HAUCHUE TOKA B Mpeeniax
5 04 |>ddexruBHOE Ka)KJIOTO yaca
3HAYCHUE TOKA Ennanna usmepenus: A (amperes)
EmkocTs mocto- | [oka3wIBaeT TEKYIIYIO eMKOCTh ITOCTOSSHHOTO HAIIPSIKSHUS ITMHHOM CBSI3U
SIHHOTO HaIps- B %, OCHOBaHHYIO Ha [TOKa3aresie EMKOCTH, Korja nepenada pasHa 100%.
5 05 |xeHus muHHON | Jlns moxpoOHoi nHpopmanuu Cm. I'maBy 7 «llopaepxka u mpoBepka.
CBA3H Enunnma namepenus: %
CymMapHoe CymmapHOe BpeMsi HapaOOTKH KOHJIEHCATOpa Ha MeYaTHOM Iuiare.
BpeMs Hapabor- | METOA MHIMKALKMK TOT e, YTO M B II. "CyMMapHOe BpeMs HapaOOTKH"
KM 37IEKTPOIIH- (5_00 ), 3a uckIIIOYEHUEM CIIydasi, KOrJa MoKa3aHus MmpeBbimaoT 65 535
5 06 |TH4eckoro koH- YacoB: CUET IPHU STOM OCTAHABIIMBAETCS U Ha JMCILIEE OCTAETCA MOKa3a-
- JieHcaropa Iie- Hue 65.35.
YaTHOM TJIaThI
CymMapHoe CymMmapHO€ BpeMsi HapaOOTKH OXJIaXKIal0IIer0 BEHTHIISITOPA.
BpeMs HapaGoT-  |[IpH AeHCTBYIOLIEM yIIPaBICHIH (Bxn/Beik) Bentunsitopa (kog HO6) Bpems|
KU OXJIQKIAl0-  [IPOCTOS BEHTHJIATOPA HE YUHUTHIBAETCS.
LIETO BEHTUJIS- Meton MHIUKAIMK TOT e, YTO U B 11. ""cyMMapHOe BpeMsi HapaboTku"
3_07 TOpa (5_00), 3a uckiIrodeHUEM CiTy4asi, KOorzia MoKa3aHus IpeBsImaroT 65 535
4acoB: CYET MPH TOM OCTAHABIMBACTCS U HA JUCILIEE OCTAeTCs MOKa3a-
Hue 65.35.
5 08 |dHcro 3amyckoB BrerarcnsieTcst 1 0TOOpa)kaeTcsl YUCIIO 3alyCKOB IBUTATENS (YHCIIO pa3, KOTaa)

ITY Beimaet komanay Ilyck).
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[Tokazanue 1.000 coorBerctByeT 1000 pas. [lokasanus B npeaenax
0.001-9.999 ysenuuusatorcs Ha 0.001 npu kaxJ10M IyCKe, a €CJIM OHU B
npenenax 10.00-65.53, To Ha kaxapie 10 mycKoB NpUpOCT MOKa3aHUH
cocrasisier 0.01. Ecau o61mee 9rcio mycKkoB npeBbIaeT 65 535, nucruieit
OOHYJISI€TCS M CUET HAYMHAETCSl ¢ HaJasa.

509

Bxonurie BT.4.

Bxonnrie Bt.u. ITY.
Enuauna nzmepenus: 100 kWh (ot 0.001 mo 9999)

B 3aBucumocTu ot 3HadeHus BxogHoro BT. Y. necstuuneii 3Hak Ha C/]

JUCIUIEE CABUTAeTCs 0 MAaKCUMAJIbHO JIOMYCTUMOTO 3HAa4YeHus (Harp.

Pazpemenne CII nucmies Bappupyercs mexay 0.001, 0.01, 0.1 unu 1).
UtoOb1 cOpoCcUTh UHTETpaIbHBIN BX0onHOM BT. U. ycTanoBuTe yHKIIHO-
HanpHEI Ko E51 B mosunuro "0.000."

5 10

JlanHbIe BXOA-
Horo Bt.4.

3Hauenue, BeipakeHHoe «BXonHbM BT. U. (kWh) x E51 (nquanazon mpas-
Heix 0.000 10 9999)."

Enunnna namepenus: Her.

(dunamazon: 0.001 10 9999. [lanHbie HE TOJDKHBI MpeBbIIATE 9999.
(ITocne npesbiieHus 3Ha4eHus 9999 3adukcupyercst Ha mokas3aTese
9999).

B 3aBUCMMOCTH OT 3HAUE€HUSI UHTETPUPOBAHHOTO BT.4., 1ECATUYHBINA 3HAK
Ha CJl nucrnnee caBUraeTcsi 40 MaKCUMaJlbHO JOIMYCTUMOIO 3HAYEHUSI.

JJis OTMEHBI MHTETPHPOBAHHOTO BXOAHOTO BT.u., ycTaHoBUTE (DyHK-
muoHasHEI Kog ES51 ma "0.000."
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Tabmuna 3.18 [Ipomomkenue

JIA

IToka-
3aHUS
CI nuc-| CwmbIca TOKa3aHUM Onucanue
Tiest:
KonuuectBo ommubok |O0IIee uncio ommboKk ceTeBoil kKapThl RS485 ¢ MoOMeHTa BKITIOYCHHS
Iy RS485 MUTaHUS.
S [To mocTmwxenuu yncia omuoOok 9999 cuerunk Bo3Bpamaetcs B "0".
ConepskaHue ommo6- |[BBIBOAMT LIECTHAIUATEPUYHBIH KO mocieanen ommbku RS485.
5 7o |k RS485 Conepxanue omubOoKk cM. PykoBoacTBo monb3oBarenisi  RS485
- (MEH448).
Howmep ommbxu O61ee yncno omuUOOK CETEBON KapThl ¢ MOMEHTA BKIIFOUCHHUSI MTH-
5 13 TaHUA.
[To noctwxenuu yucia ommo6ok 9999 cuerunk Bo3Bparniaercs B "'0”
5 14 |ROM-Bepcusa ITH ITokxazpiBaeT ROM-Bepcuto ITH B 4-x paspsaHoMm dopmare
516 ROM-Bepcus kna- IToxa3siBaeT ROM- BepcHio Ki1aBUaTypbl (TOJIBKO TUCTAHIIMOHHOMN) B
- BHUATYPbI 4-pazpsiaHoM opmare.
Howmep oumbku OO01ee yuciio omuOoK ceTeBoil kKapThl RS485 ¢ MOMeHTa BKIIOUCHUS
5 17 |RS485 MMATaHMS.
[To mocTmxenuu yncia omubok 9999 cuerunk Bo3Bpamaercs B "0".
Coneprkanue certe- [Toka3bIBaeT MOCIECIHIOW OMIMOKY, KOTOpasi BOSHUKIIA B CETCBOM
Boii ommOku RS485. | RS485 B necaruunom opmare.
5 18 .
- Juist noppo6Hoi#t nHpopmarm cM. MacTpykmro k' RS485
(MEH448a).
579 OnuuoHanpHas [ToxasbiBaer omnuuoHanbHy0 POM-Bepcuto B 4-X paspsagHoM op-
- POM-Bepcus Mmare.
CymmapHoe BpeMs [Toka3biBaeT cymMmMapHOE BpeMsi paboThl 1BUTATENs (BO BKIIIOYCHHOM
5 23 HapaOOTKH IBUTATE- | COCTOSIHHM).

MeTon uHAMKALMK TOT K€, YTO U B II. "'CyMMapHO€ BpeMsi HapaOoTku"
(5_00).
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3.4.7 UYrtenune nunpopmanuu 00 omudxkax—"Undopmanusa 06 omuodkax"

Mento Ne 6 "Undopmanus 06 ommbkax" mokasbBaeT Kokl mociaenuux 4-x omubok. Kpome toro,
€CTh BO3MOXKHOCTH BbIBECTH HHPOpMAIHIO 0 cocTossHUM [TY Ha MOMEHT BOSHUKHOBEHHMsI omnOKu. Ha
puc. 3.11 moka3aHbl epexoabl COCTOSIHUN B MeHIO MH(popManuu o6 omubkax, a B Tabn. 3.19 pac-

KPBIBAETCSI CMBICI COOOIIEHHH 00 omnoKax.

Power ON

Running mode

List of alarm codes Running status info at the time
an alarm occurred
( )
A Item # o Output frequency
> g Switching at approx.
Lo = 1-second intervals oM A
2 g AR
Item # Output current
Switching at approx.
- M1 | 1-second intervals 1
[ A B 1w, 1
Item # . Error sub code
Switching at approx.
_ 1-second intervals _
[ Y B 4 »| I}
L [N

/

Same as above.

My
[
I~
A

-

Same as above.

Same as above.

A2
-
[y
A

BB @ B B B
N
/N

Puc. 3.11 Tlepexon B meHto «MHbOopManms 06 ommOkax»
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OcHOBHbIE ONepanuy ¢ MaHeJIbI0 OnepaTopa

Jns mpocmotpa uHpopManuu 06 omudkax, He0OX0JUMO MPEABAPUTENHHO YCTAHOBUTH (YHKIIHO-
HaJIbHBI Ko ES2 B monoxkenue 2: Pe)XKUM MOJIHOTO MEHIO.
(1) Bruttounte ITH. OH aBTOMaTHUECKH NepeiieT B pabounii pexum. B 3ToM pexnmMe HaxKMuTe

KJIaBUIILY Uit epexona B pexkuM [IporpammupoBanus. Jlajgee mosBUTCS MEHIO BbIOOpa

(GYHKIHH.

(2)Ucnionp3yiiTe KIaBUIITA @ u @ it oroOpaxenus «Mabopmanmu 06 ommbkax» (&al).
(3)Haxwmure knaBumry JUIs Iepexo/ia K CIMCKY KOloB omuOok.(Hamp. /011 ).

B aTom cricke, COXpaHSIFOTCS KOJbI MOCIIETHUHN 4-X OMHOOK.

(4)Kaxaplit pa3 mpu Ha)KaTUX KIIABUII @ A @, Ha AucIUiee oToOpakaroTcs mocienuue 4

OIIMOKY, B TIOPS/IKE, HAUMHAIOMIEMCS C CaMOU MOCIenHen

(5) B mMoment OTO6pa)KeHI/I${ KOJa OIIMOKH HAXMHUTE KJIaBUuIlYy I TTOJIYUCHUSA COOTBCTCT-

ByIOIIIeT0 HOMepa omuOku (Hamp. 6 (00 ) u nanHbIX (Hamp. BeixogHas yactora) oToOpakaemble ¢

uHTepBajoM B 1 ¢. BBI Tak ke MOXKeTe OMy4YuTh HOMEp IyHKTa (Hamp. 6 (1 ) u naHHpie (Hamp.
BrIxomHOM TOK) MCTIONB3YS KIaBHUILN @ u @

(6)Haxxmure xmaBumry JUTSL Iepexojia K CIHUCKY KofoB omnOku. Haxkmute kmaBuiry CHOBa

AJI1 BO3Bpara B MCHIO.

Tab6m. 3.19 Otobpakaemas nHopmanus 00 omrOKax

IToxka-
3aHUA
CI nuc-

IJICA

ITokazanus Onucanue

6 00 | Beixognas yactora | BeixogHas yactora

6 0l | BeixonHOU TOK BrixogHol Tok

BrixonHnoe Hanps-

6 02 BrixoaHoe HamnpsikeHue
- JKEeHHe

6 03 Bpamaromuii Mo- OnpeneneHHblid BpalllalOIUd MOMEHT ABUTATENS
- MEHT

6 04 | ba3zoBas uacrora Yacrora, onpenernsemas KOMaHI0M 4aCTOThI

6 05 Hampasnenue Bpa- [Toka3wiBaeT HampaBieHNE BpaAIICHUS HA BBIXOIC.
- ICHUS f: BIIepen; r: Ha3a; ----: CTON

[TokasbiBaeT pabouwii cTaTyc B mecTHaaarepuaHom gopmare. Cwm.

6_06 | Pabomit craryc «OTo6pakaembiii paboumii craryc» B Paznene 3.4.4.
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CymmapHoe Bpemst

[Toka3bIBaeT cofepkaHue CyMMapHOTo BpeMeHu Hapabotku [14.
Enunnna n3MepeHus: ThICSiUU 4acoB

(duamazon: 0.001 10 9.999, 10.00 mo 65.53)
Ecnu ob6mee Bpemst Hapabotku menee 10000 yacoB (Ha aucruiee:

6_07 HapaGoTKH 0.001 10 9.999), nanHbBIE TOKA3BIBAIOTCS B €AMHUIIE PABHOU OTHOMY
yacy (0.001). Ecnu o6miee Bpemst gocturio 10000 u 6omb1ie yacos
(ra nucree: 10.00 mo 65.53), naHHbIE TOKA3bIBAIOTCS B €IMHUIIC
paBHoii 10 gacam (0.01). Korna o6miee Bpems mpeBbicHT 65535
4acoB, Moka3aTelib copocutcs Ha 0 ¥ cHeT HAaYHETCS CHOBA.
[TokaspiBaeT CcyMMapHO€E KOIM4ECTBO 3amyckos [1Y.
1.000 nanumupyetcs kak 1000 pa3. Korma otoOpaxkaercst nmoboe
6 08 | Yucro samyckos gucio ot 0.001 10 9.999 naruuk yBenuuubaet 3HaueHnue Ha 0.001 3a
- OJIUH 3aIycCK, a Korjaa nocyutano jrobdoe uncio ot 10.00 go 65.53
JaTdyuk yBenuuupaet 3HayeHue Ha 0.01 3a kaxzasie 10 3amyckos.
Korma 3nauenue npesicutr 65535, natunk cOpocut 3HaueHue Ha 0 u
CYeT HAYHETCS CHOBA.
6 09 Cpsi3p o mnHe 1o- | [Toka3biBaeT CBSA3b MO MIMHE MOCTOSHHOTO TOKA.
- CTOSIHHOTO TOKa Ennnauna usmepenus: V (BOJIBTHI)
[Toxa3eiBaet Temmneparypy BHyTpu [1Y mpu BOSHUKHOBEHUU OIINO-
Temmepatypa KH.
- BHyTpH 1Y
Ennnuna nzmepenus: °C
MakcumaibHas T[Toka3eIBaeT TEMIIEPATypy PagHuaToOpa.
6 11 | Temneparypa pa-
- . 0
Matopa Enununna namepenus: °C
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Ta6mn. 3.19 Ilpomomxkenue

IToxa-
3aHUs
Cwmpbicn Ornucanue
CI nuc-
Tuiest
Craryc CUTHAJIOB BXO-
Jla/BBIXOAa
6 12
(oToOpaxaeTcst KaKk
ON/OFF)
Craryc curnanos IMoka3bIBaeT BKJI\BBIKI CTATYC HU(PPOBHIX KIEMM BBOJIA/BBIBOJIA.
6 73 | ieMMHOro BXONa (B CM. «OTOOpakeHne KOHTPOIBHBIX TEPMHHATIOB BBOJIA/BEIBOJA» B
LIECTHAIIATCPUITHOM Pasnene 3.4.5 "IIpoBepka cTaTyca CUTHAJIOB BBOJIA/BBIBOJIA»
dbopmare)
Cratyc curHasios
6 14 | KIEMMHOTO BbIXO/2 (B
- [IECTHAAATCPUUHOM
dbopmare)
6 15 Yucno noropsiroruxcsi | [Toka3piBaeT 4yuciio ommboK, BOHUKAIOIINX MOCIEI0BATEIIEHO
- COOBITHH. JIPYT 3a JPYTOM.
5 16 [TepexphIBarOIHECS [Toka3piBaeT OTHOBPEMEHHO BO3HHMKAIOIINE KObI OITHOKH (1)
- coObITHA 1 ("----" oroOpaxkaeTcsi, €CIM OMUOKHA HE BOSHUKAIIH).
517 [TepexphIBarOIHECS [Toka3piBaeT OMTHOBPEMEHHO BO3HHMKAIOIINE KOJIbI OITHOKH (2)
- coOpITHA 2 ("----" oToOpaxkaeTcs, eCiU OIIUMOKU HE BOSHUKAIIN).
Craryc cUrHajioB BXo-
Jla/BBIXO/Ia TIPH yTIpaB-
JICHUH 4epe3 JIOKaTb-
6 18

HYIO CETb

(oToOpakaeTcs Kak
ON/OFF)

Craryc curHanaoB

KJIEMMHOTO BXojia (B

IECTHAIIATCPUIHOM

6 19 | bopmare) mpu ynpasne- | CMm. «IIpoBepka cTaTtycoB curHajaoB BBOJa/BbIBOJIA P YIIpaBIIe-
B HUU Yepe3 JOKAIBbHYIO HUH Yepe3 JIOKAIbHYIO CEThY.

CeThb

[MoxaszsiBaeT BBIKJI/BKIJI cratyc nmdpoBbIx KjieMM BBOA/BHIBOJA
IIPY yIPaBICHUM YEPE3 JIOKAIbHYIO ceTb RS485.

Craryc curHasios
KJIEMMHOTO BbIX0O/1a (B
IJ_ICCTHaIII_[aTepI/I‘-IHOM

6 20
- dbopmare) ipu ympasie-
HUH Yepe3 JOKATbHYIO
CEThb
6 21 |Ilogkon ommoOKu Bropuunslii koj omuOKu

@ Eciu OIHO U Ta XK€ OIIMOKA MOSIBISCTCS HECKOJIBKO pas3 nmoapsan, COXpaHsaCTCsa TOJIBKO IICP-
BOC COO6H.[CHI/IG; IIpU NMOABJICHUH OCTAaJIbBHBIX COO6H.I€HI/II\/'I I/IH(i)OpMaI_[I/IH He OOHOBIAETCA.
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3.4.8 KonupoBanue uapopmanuu — Menio Ne7 « KonnpoBaHue 1aHHBIX»

Mento No7 «KonupoBaHue JaHHBIX) HCTIONB3YETCS ISl YTeHUS TaHHBIX (PYHKIIMOHAIBHBIX KOJIOB BHE
MY nns koTOphIX (GYHKIIMOHATBHBIC KOGl Y)K€ YCTAaHOBIICHBI U 3aTE€M 3aIHCH TaKUX (DyHKIIMOHAIb-
HBIX KOI0B B ApyroMm I[TY nubo ams mpoBEepKH NaHHBIX (YHKIIMOHATIHHBIX KOJIOB, XPAHSIIUXCS B

KJIABUATYpE € 3aperucTpupoBaHHbiMu B [1H.

9TOT nmoapasacii MpuBOAUT OIpaHUYCHHA W CIICHUAJTBHBIC YKa3aHUA, KaCacMbIC ((KOHHpOBaHI/IH

JaHHBIX».

B Ecnu naHHbIe KOMUPOBATh HE YIAE€TCS:
[TpoBepsre, Kakoii cumBoa muraetr Ha C/I nucriee:err win cper .

(1)Ecnu muraet CUMBOI err 3HAUUT, BOSHHUKIIA OJTHA U3 CICAYIOIMIUX MPOOIeM:

* Her naHHbIX B IaMATH KJIABUATY B,

* JlanHble, XpaHsAIUECs B MaMATH KJIaBUATyPbl COAEPAKAT OLIMOKH;

* Mogens ncrounvka konuposanus u [14 omnyarores;

» Komanna 3anucu 1aHHbIX Oblia Ipou3BeieHa B MOMEHT pabotsl [1Y;

* B ITY ycraHoBneHa 3ammuTa nanHbeix ((pyHKmoHansHeli kogq FO0=1);

* B IIY xomanga «Bo3MokHa 3anKCh IPU TOMOILHY KJIABUATyPbD» BBIKIIOUYCHA,

» Komanna ureHus gaHHbIX Obuta BeImojiHeHa aiist [1Y, ubs 3amuTa qaHHBIX Obl1a BO3MOXHA. (2)

Ecnu muraer cper Bo3MOXxHa 1100as U3 CIEAYIOIIUX MPOOIEeM:

* OyHKIMOHAIbHBIE KOJBI, XpaHsAIIMECs B KIaBUaType U 3apeructpuposaHHbie B 14 He coBMec-

TUMBI APYT C IPYIOM.

Pucynok 3.12 noxkasbiBaet nepexon B Mento Ne7 «KonupoBanue nanHbeix». KnaBuarypa cogepxut

(YHKIMOHAIBHBIE KO/IBI TOJIBKO JiIs ogHoro I1Y.
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&

—io
I/}

List of copying functions

Data copying status

Sy

1©

@

—
) !

o\

i )

verification error

g » =t
[ ] Cet [t
“ » | End of read
\ \\'_ ” ‘
> ”:_A_'n":{\ — > Erd
End of write
< Y=g 4—‘
lll_l l\\ Lx . g
Write error Incompatible
or code
< IIII:/JEI_\\ <
wo ”
3> |/ - > [y i
i LT il —rd
X 3 End of
< g — verification
A i * | No data to
be saved, or Verification error
&,
F 05 isin

”:shows "Blinking".

Pucynok 3.12 Ilepexon B Menro Ne7 «KonupoBanue faHHBIX»

OCHOBHLIE OIIEPAIIMH C KJIABHATYPOI

(1)Bxutounte ITY. OH aBTOMaTHYECKU MEpEHIET B pabouuii pekuM. B 3TOM pexumMe HaKMUTE

Ui epexona B pexum [Iporpammupoanus. [lanee mosBUTCS MEHIO BBIOOPA (DYHKIINU.

(2)UcnonwayiiTe KI1aBUIIU @ u @ 1uist oToopaxenus «KonupoBanue gaHHbIX» (‘cpy).

(3)Haxwmure knaBumry JUTSI TIepexofia B CIUCOK (DYHKIIMIM KOMUPOBaHUs (Hamp. read).

(4)Ucnonp3yiiTe KiIaBUIIM @ u @ 11 BBIOOpa KenmaeMoi (pyHKIMH, 3aTeM HaKMUTE KIIaBHILY
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JUTSL BBITIOJTHEHHS BEIOpaHHOM (DyHKIMH, (HATp. read HAYHET MHUTATh.)

(5)Korma BeiOpannas ¢yHkius Oyaet BoimonHeHa, Ha C/I nucriee mosiBUTCS cuMBon  end.  Ha-

JKMUTE KIIABHIILY JUIs BO3BpaTra B CHMCOK (DyHKIMII KOMMPOBaHMS JaHHBIX. 3aTeM CHOBA

HA>XMUTC KJIAaBUITY IJI1 BO3BpaTa B MCHIO.

m 3amuTa JaHHBIX

Bl MokeTe 3alUTUTh TaHHBIE OT BHECEHUS HE3alJIaHUPOBAaHHBIX M3MEHEHUH. Bo3MoxHOCTH 3a-
IIMTHI JAHHBIX, KOTOpas He ObLIa BHITIOJHEHA, MEHSIET CHMBOJ Ha JTUCIUIeE ¢ “‘read ” Ha CIIHCOK

GyHKIMI KOMUPOBaHUS NaHHBIX “proT”’, U enaeT HeBO3MOXKHBIM YTeHHE JaHHbIX ¢ [T4.

HpI/IHI_[I/IH BKJIIOYEHUSI BO3MOKHOCTH/HEBO3MOKHOCTH 3alllUThI JAHHBIX COCTOHUT M3 HCCKOJBKHX

11aroB:
(1) B meHro pexxrMa mporpaMMUpOBaHUs BbIOEpeTe KOMMMPOBAHUE JaHHBIX 'cpy.”

(2) VYnepxuBaHue KIIaBHIIH B TEUCHHE 5 CEK WM 0ojiee M3MEHUT CTaTyC 3aIlllUThl JaHHBIX C

BKIJIIOYCHHOT'O Ha BBIKJIFOUCHHBIMN.

* Brixmrouenune Gynkuuu 3ammTa JJaHHBIX.

—————— Hold key down for 5 seconds. ———-»

- q - oo
o Frof > ~EHA

B MoMeHT paboTh! pyHKIIMK KONUPOBaHUE NaHHbIX ('cpy), yaepKuBas KIIaBUILy B TEUECHHE 5 CEK

Ha CJ] nucriee mosiBUTCS “proT” il 3aBEPIICHUS BBIKIIOYCHUS (PYHKITUHU 3aIIUTHI TAHHBIX, a 3a-

TeM “read ”.

* Bxutouenue ¢yHKIun 3amuTthl JJaHHBIX

—————— Hold key down for 5 seconds. ————>»
/—/fli Iclbl > I-li- ICI'IJI > /C'/'U//_

B mMomeHT paboThl (yHKIMU KOIMpOBaHUE NaHHBIX (‘cpy), yaepkuBasi KJIaBHILY B TE€UEHHUE 5

cek Ha CJ[ aucmnee nosBUTCS “read ” N7 3aBepIICHUS BHIKIIOUCHUS GYHKIIMK 3a1UThl JJaHHBIX, a

3areM “proT” .
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Tabnuma 3.20 Crnucok ¢GyHKINH KOMMPOBAHUS TaHHBIX

ITokasa
Hus C
A DyHK-
IMC- Onucanue
U1
iest
read | Urenune | CuuThIBaeT AaHHBIC (PYHKIMOHAIBHBIX KOOB U3 nmamMsaTH [1Y 1 3aHOCUT HX B
JAHHBIX | MaMSITh KJIaBUATYPBHI.
Haxarue knaBuim B MOMEHT CUMTBIBaHUS JAHHBIX (read HAYMHAET MUTATh)
HEMe/JIEHHO MPEKpaIIaeT ONepaIyio U Ha IUCIUIee HadiMHAeT MuTath err . (*)
B sTOM citydae, mamsTh KJ1aBUATyphl OyJeT NOTHOCTHIO OUMIIIECHA.
copy | 3anuch 3anuceIBaeT JaHHbIE, XpaHsIIKUECs B IaMATH KJIaBUaTypbl B namsTh [14.
JAaHHBIX | Hakatue KIaBUIIU B MOMEHT 3amlucbiBaHus AaHHbIX ("copy " HauMHaer
murath blinking), omepanus 3anvucu JaHHBIX OyIeT HEMEIJICHHO MpeKpalieHa u
Ha Ca JICTIIIee HaYMHAET MUTaTh "err ().
[Tamste T4 wactuuno oOHOBIsieTcsa. B 3ToM cnydae He HaumHaWTe padboTaTh C
ITY, u nepenummuTe BCe AaHHBIE JINOO BHIMTOJHUTE HHULIUATU3ALIUIO.
Ecnu OGyner mpousBenieHa MOMBITKA 3aMucaTh 000K HECOBMECTHMBIN KOJI, Had-
HET MUTIaTh cper.
Ecnu sta ¢pynkums e padoraer. Cm. «Ecnu konupoBaHue JaHHBIX HE paboTaeT»
Ha cTp. 3-29.
ueri IIpo- [IpoBepsier (cBepsieT) NaHHBIE XpaHSIIMECS B MaMSATH KJIABUATYpbl U B MaMSITH
BEpKa 4.
JaHHBIX | [Tpu oOHaApYKEHUH HECOOTBETCTBUH, MPOBEPKA JIAHHBIX OY/I€T OCTAaHOBJICHA U Ha
JHCIIIee HAaYHET MUTaTh HECOOTBETCTBYIOLINH (DYHKIIMOHATIBHBIN KOI.
Haxarue xnaBuim CHOBa HA4YHET IIPOBEPKY JaHHBIX..
Haxarue xnaBumm B MOMEHT NPOBEPKH JTAHHBIX (HAYMHAET MUTATb ueri)
HEME/IIEHHO OCTAHOBUT OIIEPAIIMIO U HA JHCIUIee HAauHeT Murath err.(*)
Tak e err HauHET MHUTaTh KOIJa KJIaBUaTypa HE COAEPKUT JOIyCTUMBIE JaHHBIE.
proT | Bxio- Bxroyaer 3alMTy JaHHBIX, XpaHAUXca B namsaty 114.
YeHHE B 3TOM citydae, HEBO3MOKHO CUMTBIBATh JaHHbIE XpaHsamuecs B mamsatu 114, Ho
byHK- BO3MOYKHO OCYILECTBJISTh 3alIUCh AAHHBIX B namMaATh [IY 1 mpoBepKy HaHHBIX B
1N 3a- namartu [T4.
muTa B sToMm citygae
JAHHBIX

IToce HaXkaTHUs KIaBUIIIH Ha JUCIUIee HEMEIJICHHO MOoSBIsAeTC “err.”

(*) st BBIXOJA M3 COCTOSIHUSI OMIMOKH, NHIUIMPYEMOTO MUTaHHEM CHMBOJIOB "erp " ymu "cper ,"

Ha)KMUTE KIJIABUILLY .
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3.5 Pe:xxuM curHajmsanuu

B CJIy4ac BO3BHUKHOBCHUA 0001t OH_II/I6KI/I, 3alllUTHAA CUCTCMA aBTOMATUYICCKHU 3aITyCTUT 3TOT PCIKUM.

B 510 xe Bpemst Ha C/] qucruiee mosiBUTCS KO OLTHOKHU.

B BpIxoa U3 pesKkMMa CHTHAJM3AIUM U Ilepexo] B padounii pexum

s ycTpaHeHHs PUYUH, TOBJICKIINX MEPEXOJ B PEKUM CUTHAIM3ALUU, HAKMUTE KIIABUILLY
JUISL BBIXOJIa M3 PEKMMa CUTHAJIU3alMU U 1epexofa B padoumil pexum- Bbixox u3 pexuma curHa-

JIM3aluy BO3MOXKCH IIPpH ITOMOIIH KJIaBUIIIN TOJIBKO €CJIM Ha JUCIIIICC 0T06pa>1<eH KO OIIINOKHU.

B OToOpakeHHe HCTOPUH OITHOOK
Ha nucmuiee orobpaxkarorcst Tpu nociennue omuoku. [Ipenpiaymme koapl ommudoK MOKHO O0ToOpa-

3UTh, HAYKAMas KJIaBUIIN @ / @ B MOMEHT OTOOpa)KeHUS MOCJICTHETO TEKYIIETO KOIa OMIHOKH.

B OtooOpa:kenue craryca [IY B MOMEHT CUTHAJIM3allUA

Korga Ha aucriiee mosiBisieTcsl KOJ OIIMOKH, HaXKaB KIIABUILLY ” Bbl MOJKETE MPOBEPUTH HH-
dopmaruio o pabouyeM craryce (BBIXOJHAS YaCTOTA, BHIXOAHOM TOK H T.]I.)

[TyHKT ¥ naHHBIE U KaX10i nHpopMauy OymyT 0TOOpaXKaTbCsl 10 OYEPEH.

Kpome Toro, Bbl MOJKETE IpocMaTpuBaTh HH(popManuio o padbodem ctaryce I1H, ncnons3ys kiaBuim

A

Otobpakaemast mH(popmarms He orTiudaercs oT mHpopmammu B Menwo Ne6 «Mubopmamus 00

OIINOKaX» B peKUME MPOrpaMMHUPOBAHUS.

CwM. Tabmuny 3.19 B paznene 3.4.7, "Urenue nnpopmanuu o6 ommoKax».

HaxxaTtue kiapuim B MOMEHT OTOOpaskeHHsI HH(opMaIuu o0 paboueM cTaryce TO3BOJISET Tie-

PENTH K CIHUCKY KOJIOB OINOOK.

Note Ecnmu  wundopmamnus o pabodeM craryce oToOpa)kaeTcs MOCIE YCTPAaHEHHS HPUYMH

OLIMOKY, HAJKaTHE KIaBUILN % JIBAXKBI TIO3BOJIUT MEPEUTH K CIIUCKY KOJOB OIIHOOK
Y BBIWTH U3 CTATyCa CUTHAIIM3ALINH.
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H [IepekiioueHne B pe;KUM NMPOrPAMMHUPOBAHMS

Br1 MoxkeTe Tak xe MEPCKIOYUTLCA B PCKUM IIPOIpaMMUPOBAHUA, OTHOBPEMCHHO HAaKaB KJIABUIIH

+ , Y U3MEHHTH JIaHHbIE ()YHKIIMOHAIHLHOTO KOJIA.

Pucynoxk 3.13 cymMupyeT BO3MOXKHbIE NEPEKITIOUEHHSI MEXKTy Pa3IMYHBIMU ITyHKTAMU MEHIO

Running
mode

Programming
mode

Alarm occurs +
Y [

i
@®

g
=]

— SW|tch|ng at approx. Output frequency
Current alarm code - _ 1-secondintevals [~y e
— > [ = > u_! [N/}
Eg. | OO/ < I
Iltem # Switching at approx. Qutput current
- -seconé:J intervals T
o_i <€ > =
Item # Switching at approx. Error sub code
=P -secong intervals - -
[ B > [N
Latest alarm code
Eg = B . Same as above.
.g. II /]
3 L
|
2nd latest alarm code
> > Same as above.
Eg. |2 LU B L
|
3rd latest alarm code
_ - Same as above.
Eg. |5 R4 %
List of alarm codes Running status info at the time

an alarm occurred

Pucynok 3.13 Ilepexntouenust MeHio B pexXxrMe CUTHAIU3AIIN
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masa 4 SAINYCK ABUIATENA

I'naBa 4 3amyck aBurarens
4.1 TecToBBIi MyCK ABUTATEJISA
411 OCMOTpP U NPHUTOTOBJICHHUA K padoTe

Ilepen HauasioM paboOT MPOBEPBTE CEAYIOIIEE
(1)Ybenurecr B MpaBMIILHOCTH JIEKTPUIECCKUX COSTUHEHHA.

OGpﬁTI/ITC OCOGOG BHUMAHHC, HC IMOAKJIIOYCHLBI JIM MPOBOAA CCTCBOIO MUTAHUA K BXOAHLIM
kimemmam L1/R, L2/S u L3/T, u BeixogasiM kiemmam U, V u W a Takke Ha NpaBUILHOE
MOAKIIFOYCHUC 3a3CMJIAIOMICTIO IMMPOBOAA K KOHTAKTY 3a3CMIJICHUS. O6paTI/ITe BHHUMAHHUEC, YTO
npeoOpazoBarenu yactoThl cepun FRENIC-Eco paspaboransl [j1s Tpex ¢Ga3HOTO MUTAHUS U

yIpaBIeHUs TpeX (a3HbIM JIEKTPOIABUTATEIIEM.

OCTOPOXHO

* He monkirouaiiTe mpoBojia CETEBOr0 MUTaHUSI K BBIXOMHBIM kiemmam U, V, u W. D10
MOXKET MPUBECTH K nojoMke [TH B MOMEHT nojjaun muTaHus.

* He 3abynsre momkmtouuTh 3azemiisromuii mpoBon [IY w jgBurarenss K SIEKTPOIY
3a3eMJICHUS

Heco0.1r0neHne 3T0ro MoKeT NPUBECTH K YIEKTPHUYECKOMY yIapy.

(2)IIpoBepbre: KIEMMBI Ha IPEAMET 3aMbIKaHUM,
HaJIn4yue OTKPBITBIX neraneu oJ
HanpsHKEHUEM, HET JIM 00pbIBa 3a3€MJICHUS.

(3)IIpoBepsre HET JM OTCYTCTBYIOLIUH KileMM,
pa3beMOB MJIM BUHTOB.

Inverter

&G LR 28 LT U V ec

(4)Yoenurech, 4YTO JABUTATENIb HAXOAMTCS Ha
JOCTaTOYHOM yIaJICHAN oT JPYTHX
MEXAHU3MOB.. Power

supply
5)Beikirounte nepexiaroyarenb, dyroobl 1Y He
(5) p > Puc. 4.1 CoenuHeHne IaBHBIX 3a)KUMOB
3aIyCTUJICS TP OUIMOOYHOM  BKJIIOUCHHH

Henu
MUTAHUS.
(6)Yoenurece B NPUHATUM Mep  HPOTUB
CaMOIIPON3BOIBHOTO pasroHa  CHCTEMBI,

NPUHATBIE MEPbl JIOJDKHBI TrapaHTHPOBAThH
0€30IMacHOCTb JIFOISM, CITyYaliHO OKa3aBIIHMMCS
BOJIM3U CUCTEMBEI.

412 BKJIIOYeHMe NUTAHMSA H NMPOBEpKa

OCTOPOXHO

* He 3a0ynpre mepen BKIIOYEHHWEM IMUTAHHUS MOCTABUTh HA MECTO KPBIIIKY KIEMMHOMN
KOJIOZIKM ITIaBHOTO OJIOKAa KOHTAKTOB M 0JIOKa KOHTAKTOB LIE€NM YIIPaBJICHUS.
He cHuMaliTe KpbIIKy Npy BKIFOYEHHOM ITUTAaHUU.

* He paboraiite ¢ nepexitodaTensiMd MOKPHIMH pPyKaMHU.
Heco0.110n1eH1e 3TOro MoKeT NPUBECTH K 3IeKTPHUYECKOMY yIapy.
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BxurounTe nutaHue U NpoBEpHTE CIEAYIOLIEE:

OTO OTHOCHTCS K CIIy4alo, KOTJA HCIIONb3yIOTCS N N NS
U U U gimmw
| ##miin|[mdmin

3aBOJICKHE TTapaMeTphl (PYHKIIMOHATIBHBIX KOIOB.

(1)Yb6enurech, 4TO AMCIUICH TTOKAa3bIBACT MUTAIOIICE
sHayeHue *00 (o3Hagaroliee, 4yTo 3aJlaHHasl YacToTa
paBHo 0 I'rr). (Cm. Puc. 4.2.)

Ecnu mokazanmss guciies oranmdarores ot *00,
HOXMHTE v/ & g0 ycraHoBku 3Hadenus '0.00"

3a/aHHOH HACTOTRL. Puc. 4.2 [lokazarenp nucruiest npu
(2)IIposepsre, Bpamaerca  Ju BCTPOEHHBIN BKJIFOYEHHOM MUTAHUU

OXJIAKIAOMMKA  BEHTWIATOp. (I Mojenei

MOIIIHOCTBIO HE MeHee 1.5xBT)

(Cnenyer MTOMHUTB, 9TO OXJIQXKTAFOTIIHI

BEHTWIATOP HE BpALAETCs, KOrjJa IVIaBHBIN
VCTOYHHK MUTAHUS BBIKIIOUCH).

413 IloaroroBka mepea TECTOBBIM 3allyCKOM MOTOPA—YCTAaHOBKA (PYHKIHMOHAJIBLHBIX
KO/10B

[lepen 3amyckoM ABHUratessi, yCTaHOBHTE HapaMeTpbl (YHKIHOHAJIBHBIX KOAOB, (yKa3aHHBIC B

Tabmune 4.1) s aBurarenss W Il BCEM CHCTEMBI COIVIaCHO ee¢ KoHduryparuu. Breioop

HOMHUHAJIBHBIX XapaKTEPUCTUK IMPOU3BOJUTCS COIVIACHO JAHHBIM Ha 3aBOJCKOM TabIMuke Ha

nBuratene. XapakTepUCTUKH CHCTEMBbl  ONPENEISIIOTCA  MOCIe  KOHCYJIbTAllMM C €€

pa3paboTunKamu.

[TonpoOHOCTH B 4YacTH M3MEHEHMsI MapaMeTpoB cMOTpu B . 3, uvacth 3.4.1 «beicTpas
HAcTpoWiKa (PyHKIMOHAIBHBIX KomoB». Ecimm mommuocth nBurarens u [IY pasmuuarorcs,
CMOTpHU II1. 5 «DYHKIIMOHATIBHBIE KOJIBI».
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Tabmuma 4.1 Hactpoiika (yHKIMOHATBHBIX KOAOB MIEpE TECTOBBIM 3aIlyCKOM MOTOpa

(DYHKILHOH [Tapamer (YHKIIMOHATBHOTO | 3aBOJICKAS
anpHBIM | Ha3zBaHue p p M N
KoJa HACTpOHKa
KO/
f 04 OcHOBHas 4acToTa 50.0 (Hz)
HomunanwHOE
f 05 HaIpsHKEHUE 400 (V)
(Ha OCHOBHOM 4acTOTe)
XapakTepucTuka Homunabras
02 p p [Tapamerpsl nBurarens (CM. Ha|MOIIHOCTH
BUTATEIIS o
p A © o 3aBOJCKOU TaOINYKe Ha | moaxoasauiero
(HoMuHAIIBHBIN TOK)
JBUTATEIIC) JIIBUTATEIS
XapakTepucTuka HomunanbHbIi
p 03 JIBUTATENS TOK TIOAXOIALIETO
(HOMHUHAJIBHBIN TOK) JIBUTATEIIS
0:
XapakTepucTHKa
BUTATENA 0
p 99 BriGop aBurarens A .
(CranpmapTHbIit
nsurarenb Fuji 8-
PSATHBII )
f03 MakcumanbHas yactora ([ [POCKTHBIC JaHHBIC CHCTEMBL | 50.0 (Hz)
*
f 07 Bpewmst yckopennst 17* At TecToBoro  mycka 20.0 (s)
JBUTATENSI JAHHBIC BEIIMYUHBI
f 08 Bpewmst 3amesierns 1* CIEIyeT YBEIMYUTh, UTOOBI|2().0 (s)
OHM _IIDEBBICHJIN _TPOEKTHBIE

CTip B cayuae ec:
* JlBurarenpb He ABISETCS MPOAYKTOM KOMIAHUU Fuji WM sBIsieTCS HE CTaHAapTHBIM
POy KTOM;
* Kabens mexxay asurareneM u [TY cnunikoM IIMHHBIN;
* Jlpoccenb nomenieH Mexay apurarenem u [T4

CTaHOapTHBIC HaCTpOﬁKH MOTYT HC SABJIATHBCA ONTHUMAJIBHBIMHU JISI aBTOMATUYCCKOI'O

Iy CKOBOTO

MOMEHTA,

BBIBOJa

OACYHUTAHHOI'O

MOMEHTA,

aBTOMAaTH4YCCKOTI'O

HHEpProcOepekeHns, MOCKOJIbKY CTaHAAPTHBIE MapaMeTpbl ABUraTeisl HE SBISIOTCS
noaxoaamuMu. HacTpoiite mapaMmeTpsl ABUraTelis COIIacHO MpoLeaype, yKa3aHHOU
Janee.

<Ilpouenypa HaCTpOHKH >

1) [IpuroroBienne

Ccpurasice

Ha  3aBOJICKYIO

TabIMUKy Ha JBHrarelie,

(bYHKIIMOHATBHBIE KOABI JII X HOMHUHAJIBHON HArpy3KH:
* F04: ba3oBas yactora
* FO5: HomuuanesHOE HanpshkeHue (Mpu 6a30BOM 4acToTe)

4-3
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masa 4 SAINYCK ABUIATENA

¢ P02: HomuBanbpHasg MOIIHOCTE
* P03: HoMuHAIBHBINA TOK

2) Beibop mpotiecca HaCTpOUKH

[TpoBepbre cocTosiHMEe CUCTeMBI M BbiOepere Mexnay «HacTtpoiika B TO Bpems Koraa
nsuratens He padoraer (P04 = 1)» u «HacTpoiika B To BpeMs Korjaa ABurareib padoTaeT
(P04 = 2)». Bo BTOpOoM cilyuyae Tak >X€ HACTpauWBaeTCs BPEMsI YCKOPEHMSI U BpeMs
zamennenud. (FO7 u FO8) u ycranaBnuBaeTcsi HampaBieHHE BpallleHUE TakKUM 00pa3oM,
YTOOBI OHO COOTBETCTBOBAJIO (PaKTHUECKOMY HalpaBJICHHUIO BPAILlEHUS] CUCTEMbI MAIIIMHBI.

[TapameTpsl
BUTATENS .
P04 A [eticTBue Bri6epute nporecc koraa:
TOJIeXKAIIIHE
HACTPOUKE:
Ilepuunoe
conporusienu |M3mepsre %R1
e (%R1)|lu %X B TO0|/lBUrarens He MOXET BpamaTbcs WK Oojee
1 NupykTtuBHOE |Bpems, xorma|50%  HOMHMHAIBHOW  Harpy3ku  Oyner
COTIPOTUBJICHH |JABUTATENIb  HE | M3PaCXO0BAHO HA JIBUTATEIh TIPU BPAICHUH.
€ paccerBaHus | paboTaer.
(% X)
M3mepsre  %R1
n %X B TO
[TepBuunoe
BpeMms, KoT/1a
COTIPOTUBIICHH
o JBUTATEs]  HE
e (%R1) AGoTaeT " Jlaxxe ecnu ABUTaresp BpAIlaeTCs, Harpyska,
NunykruBHOE ]foloeoxe ’ Tox | A3DACXOIOBAHHAS Ha JBUTATENb HE NPEBBICAT
2 COIIPOTUBIICHU 50% pomyctumoro 3HaueHus. (Eciau  Bbl
XOJIOCTOTO  XoJa .
€ pacceuBanms| spentg | IPOM3BOIMTE  HACTPOHKY 0e3 Harpysku,
(%X) AGOThL p TOYHOCTh HAaCTPOUKH Oy/IeT MaKCHMAaIIbHOM )
Tok xomocToro |”
xona neuratens. (IIpu
50%  6a3oBoi
YaCTOTHOCTH).

[To 3aBepiieHHIO HACTPOMKM TepBHYHOE compoTuBieHue %R1 Oymer aBromaTudecku
coxpaneHo kak P07, uHmykTHBHOE compoTuBiieHue paccemBanus %X — B P08, m TOok
xonocrtoro xona B P06.

3) [ToaroroBka cCHCTEMBI MAITUHBI

[TpousBenuTe HEOOXOAMMYIO TTOATOTOBKY JBUTATENsl, & MIMEHHO: OTCOCIMHUTH KOHTAKTHI
¥ OTKITIOYUTH TIPEIOXPAHUTEIND.

4) Hactpotika:

@YcranoBute QyHKIHOHAIBHBIN kKox P04 Ha "1" wim "2" u HaxkMuTe . (Muranue 1

WM 2 Ha JUCIUICE 3aMEJTHTCS. )

@ Baeaurte komanmy Run 1t HanmpaBiIeHUs BpaleHHs, KOTOPOE BbI BEIOpasn. 3aBOJCKAs
CTaHJapTHasl HACTpoWKa «/[BrkeHHe BIepel MpU HaKaTUH KIIABHUIIU ". UTtoOmI
NEPEKIIIOUYUTHCA Ha 00paTHOE BpalleHHWE M3MEHUTE HACTPOHKY (DYHKIIMOHAIBLHOTO KOJa
F02.

@ Ha nucnuiee roputr 1 wnum 2 , 1 HacTpOHKa MOXKET OCYIIECTBISATHCS, KOTJIa ABUTaTelb HE
paboraer.

(MaxkcumanbHOE BpeMsi HACTPOUKH: TpUOIu3uTenbHO 40 (s).)
@ Ecmu ¢ynxumonansubiii kog P04 = 2, nBurarens yckopsiercs npuoan3uTenabHo 10 50%
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masa 4 SAINYCK ABUIATENA

)

0a30BOl YaCTOTBI W TOJBKO TIOCJIE€ JTOTO OCYLIECTBIsieTcs HacTpoiika. Ilocne
3aBepIICHUS U3MEPEHUH, IBUTATEh OCTAHOBUTCS O HHEPIIUU.
(ITlpubnusurenbHOE BpeMsl HACTPOWKHM: BpeMsi YCKOpeHus -+
3aMeJICHUS ).

Ecmu xnemMmusbiit curnan (FWD) nwnun (REV) BeiOpan kak komanna Run (F02 = 1), mo
3aBEPIICHUIO PACYCTOB MOSBUTCS eNd .

[Tocne BeIkItOUEHHST KOMaHAbl Run HacTpolika 3aBeplIaeTcs; Ha JUCILIEE MOSIBISAETCS

cnenyromuii GyHKIoHaIbHBIN Koz P06 .

10 (s) + Bpewms

B OOk BO BpeMsl HACTPOIMKH

HenpaBuibHas HacTpolika HEraTMBHO MOBNHUSAET HAa d(PPEKTUBHOCTH PaOOTHI, U B XyZILIEM
ClTyyae MOXKET BBI3BATh YBEIMUCHHE ITOTPELIHOCTH.

CnenosarenbHo, ecnu B [IU oOHapyxkeH cOOi B pe3ynbTare HACTPOWKH JIMOO MOSBUIHCH
Kakue 00 oImMOKe B Tpolecce HACTPOWKM Ha IUCIIEEe MOSBUTCA €7 M cUcTeMa
cOpPOCUTH yCTAaHOBOYHBIE ITAPAMETPHI.

Hixe MNEPCUUCIICHBI HCIIPABUJIBHLIC YCJIOBUA WA OH_II/I6KI/I, KOTOPBIC MOKHO BBISIBUTH B

npoliecce HaCTPOUKH.

BBIXOIHOU TOK

HenpasuibHbie
Onucanue
YCJIOBHSI/OIIMOKH
HenpasuibHblii OO0HapykeHUe paznaaKy;
pe3yJibTaT Hacrtpoiika mosiekiaa BOSHUKHOBEHUE YPE3MEPHO BBICOKOTO
HaCTPOHNKH WM HU3KOTO MOKA3aTells apaMeTpoB.
HenpaBunbHbIi [IprunHOM ABISETCS YPE3MEPHO CUIIbHBIM TOK BOSHUKIIHUMI B

MOMEHT HaCTPOMKH.

Hapyuenne B npouiecce HacTpoiiku komaHaa Run Obla BeIKIIIOUEHA WIIH
IMOCICAOBATCIIBHOCT | IPUHYXXIACHHO OCTAaHOBJICHA, HIIN ObL1a MOJIy4dCHa CXOxKad
" HEMpaBWIbHAs KOMaH/A.

[TpeBbliieHne B mpouecce HacTpoiiku, ObUT MpPEBBILIEH WIM JAOCTUTHYT
npezaena JIOITy CTUMBIN MpeIed.

[pyrue aBapuiinbie
yCIIOBUSA

Bo3HMKIIO TIOHIKEHHE HampshHKeHUs MO0 Kakue Jn0o
aBApUITHBIE YCIIOBHSI.

[Ipy BO3HUKHOBEHWHW KAaKUX JIMOO BBINICYKA3aHHBIX YCIOBUI TPOHM3BEIUTE HACTPOMHKY
CHOBA, JIN0O CBSKUTECH ¢ mpenctaBuTeneM kommnanuu Fuji Electric.

@_Ecnn Ha BbIXOAHOHM cxeme [IY coenuHeH ¢ (QUIBTPOM, HE SBISIOIIUMCS

npoaykToM Fuji, pe3ynbsrar HacTpoKu MOXET ObITh HE Tpeacka3dyeMbiM. Korma
Bbl 3amenure IIY, oOparure BHHMMaHHE, YTO HACTPOMKHU BBINOJHEHHI B
cootBeTcTBUM cO crapeiM IIY, a umeHHo: nmepBuuyHOe compoTtusieHue %RI,
pPEaKTUBHOE CONPOTUBIIEHUE yTeuku %X, U TOK xonoctoro xona. Heobxoaumo
YCTaHOBUTH ATH MapaMeTpbl B COOTBETCTBUU C (PYHKIHMOHAIBHBIMHU KOJIaMU
Hosoro ITY.
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414 IIpoOHBIH myck

OCTOPOXHO
IIpu HeBepHOW yCTaHOBKE (YHKIMOHAJIBHOIO KOAA WM IPH HEAOCTAaTOYHOM
IIOHUMAHUU IIOJIOKCHUM HACTOALIEH HHCTPYKUUMU U PykoBoicTBa moib30BaTess
FRENIC-Eco (MEH456), nBurareins MoXeT paboTaTb ¢ MOMEHTOM HJIH CKOPOCTHIO,
BEJIMYHHBI KOTOPBIX HE AOIYCTUMBI JJIsl JAHHOTO U3JIENHSL.
Bo3moxkHBI aBapus MM TPaBMa.

O3HakombTECH C copaepkaHueM npenbiaymmx PasznenoB 4.1.1 "OcMOTp M NPUTOTOBIECHHS K
pabore" 4.1.3 — " IlogrotoBka K HpoOHOMY IyCKy ABMrarens ", U TOJBKO IOCJIE 3TOTO

IpUCTYyMaiTe K MPOOHOMY ITyCKY.

BHUMAHUE
B cnyuae oOHapyxeHus kakux-nubo otkimoHenuit B [IU wim
JIBUTATese, HEMEUIEHHO MIPEKpaTuTe paboTy U ONpENesIuTe PUUKHY,
HoJb3ysCh conepkanueM I naBel 6, "ITonck HencnpaBHOCTEN".

IMopsinok npoOHOTO Mycka
(1) Bxmounte nuranue u ybeaurech, yto CJl-mucruield MHraert, MokasblBas IpPH 3TOM

yactoty 0.00 I'my.

(2) Bpamiast BcTpoeHHbIN OTEHIIMOMETP 10 YacOBOH CTpelike, 3a1aiiTe HEOOIbIIOE 3HAYCHHE
4acTOTHI OKOJIO 5 I'm. (YOenutech, yTO MOKa3aHUA JUCTIIES
MUTAIOT).

(3) Jna mycka ABHMTATeNs BIepe] HakMuTe KiaBumry . (Y6eamrech, uTO IHCIUIEH
MIOKA3bIBACT 33aHHYIO YaCTOTY).

P
(4) 4151 OCTAaHOBKHU JBUTATEIISI HAOKMHUTE KIABUIITY o
< IIposepsre cienyromiee >

. Harpasienue BpamieHus: COOTBETCTBYET 3aJaHHOMY
. Bpamenue maBHoe, 6e3 ryaeHus: 1 CUIbHBIX BUOpaLnid;
. VYckopeHue U 3aMeIJICHNE COBEPILIAIOTCS TUIABHO.

[Tpu oTCyTCTBUY OTKIIOHEHHI HAXKMHTE & 4TOOBI Ha4aTh pabOTy MOTOpPA M YBEIUUYBTE 33/IaHHYIO
YaCTOTY MCIOJB3Ys KIaBUIIn & u &

When no abnormality is found, press the & key again to start driving the motor, and increase the
frequency command using » / © keys.

[ToBTOpUTE TIPOBEPKY B MOPSJIKE, OIMCAHHOM BBIIIIE.

42 Pabdouuii pexxum

[Tocne Toro, kak MpoBepka B COOTBETCTBUU C MOPSAIKOM, YKa3aHHBIM BBILIE, MPOILIA YCIEIIHO,
nepea TeM Kak IPHUCTyNaTb K HOpMalbHOW paloTe co3jaiiTe MexaHHYecKHe COeIUHEHUs
(coenmuHEeHNsT CUCTEMbI MAIIMHBI), MIEKTPUIECKHE COeNMHEeHNs (IIPOBO/IKA M KaOeJH), a TaK ke
TOYHO 3a/1aliTe HEOOXOIMMbIE TTApaMETPHI.

@_B 3aBUCHMOCTHU OT YCJIOBUH pabOYero mporoHa, MOKET MOTPeOOBATHCS JOTIOJHUTEIbHAS
HACTpOIiKa, a IMEHHO: HacTpoiika myckoBoro MomenTa (F09), Bpemenu yckopenus (F07),
u Bpemenu 3amemieHus (FO8). Yoemutech, uro HEoOXoauMble (PyHKITMOHAIBHBIC KOIBI
YCTaHOBJIEHBI IIPABUIIBLHO.



5.1 Tabnuubl yHKLMOHamNbHBIX KOOOB

I'maBa 5 OyHKIIMOHAIBHBIE KOJIbI
5.1 Tabnu1bl GyHKIMOHAIBHBIX KOJIOB

@yHKUHOHAIBHBIE KO/BI NTpenHa3sHaueHbl A HacTpoiiku [T FRENIC-Eco B co-
OTBETCTBHHU C 3aJJa4aMH I10JIL30BaTEIs.

Kaxxapiii (hyHKIIMOHATBHBIA KO TIPEJCTABIAET COOON CTPOKY M3 TPEX CHMBOJIOB.
[TepBsiii cuMBOI — OyKBa, KOTOpast HACHTUDUITUPYET KOJOBYIO TPYIIITY, CISIYIONIUE ABA
CUMBOJIA — UG PHI, HACHTHPUITUPYIOIINE WHIUBUTYATbHBIA KOJI BHYTPH JAHHOM TPYIIIIHI.
OyHKIMOHATBHBIE KOABI KIacCUu(PUIUPYIOTCS B BoCeMb Tpymil:_OcHOBHbIE (YHKIMHU
(F-xonnl), Pacmimpennnle dyakmun kiaeMMm (E-konnl), @VHKIIHY yIPABJIECHHS 4acC-
ToTol (C-koanl), Ilapamerpnl aBurares (P-xoanbl), @YHKIIUM BLICOKOI0 VPOBHS
(H-xonn1), llpukaagabie dpyaxkmnu (J-koabl), CereBble dvHkmuu (Y-xkoabl) u On-
nHoHaJbHble (yHkmuu (O-koaswl). Jns mpumaHus crenuaibHOrO CBOIMCTBA HEOOXO-
MO TIPUCBOUTH 3HAUYCHUE TTapaMeTpy (QYHKITMOHATHLHOTO KOfa.

DTa MHCTPYKLUS HE COACPKUT ONMHUCAHUE O — KOJOB. ONKCcaHue O - KOJOB CMOTPUTE
B UHCTPYKIHUSAX Ha JOMOJTHUTEIBHOE 000PYI0BaHHE.

Hwuxecnenyromiee onrcanue JOMONHSAET JaHHbBIE, TPUBEACHHbIE B TaOnHIax (yHK-
LMOHAJIBHBIX KOJIOB Ha CTP. 5-3 M MOCIEIYIOUX CTPAHUIIAX.

m HM3meHeHHe, MOATBEPKIEHHE U cOXpaHeHHe (DYHKIMOHAJBLHBLIX KOJOB IPH

paloralouiem ABHUraresne .
CDYHKI_[I/IOHEUIBHBIG KOJObI 0T06pa>1<a10Tc;1 B CJICAYIOLICM BUAC, KOTOPBIK 3aBUCUT OT
TOr0, MOKHO JIM UX MEHSTh BO BpeMs paOOThI ABUIATEIsS I HET.

N3menenue B

3amnuce

X07ie paboThI

[TonTBepxaeHUE U cCOXpaHEHUE JAaHHBIX (PYHKITMOHAITBHBIX KOJIOB

Y*

BosmoxxuO

Ecan napaMeTpbl KOAOB, OTMCUCHHBIC Y u3MEHSI0TCS KJaBUIla-
MU u @, TAKOC M3MCHCHUC HCMCIJICHHO BCTYIIUT B CUILY,
OJHAKO, U3MCHCHUC HC COXPAHACTCS B IMaMATHU HpCO6p330BaT€J'I$I
4acTOThl. UTOOBI COXpaHUTh M3MCHCHHUC HAKMHUTC Ha KIIABUIILY

. Ecan Bel Haxknmaere Ha KJ'IaBI/IIHy, HE Ha)kxumas Ha
KJIABHIITY , YTOOBI BBIMTH U3 TEKYILETO COCTOSIHUS, U3MEHEH-
HBIE JaHHbIE OyIyT COPOIIEHBI U IPEBIAYIINE TaHHBIC BCTYIIAT B
cuity Juis paboThl IpeoOpa3oBaTessi 4acTOTHI.

Bo3MmoxHO

Ecnu mapameTpsl KOIOB, OTMEUEHHbIE Y, U3MEHSAIOTCA KJaBU-
maMu & &, TO UIBMEHEHHUE HE BCTYIIUT B CUITY.

Haxxatue kimaBuim MOATBEPAUT U3MEHEHHUE U COXPAHHT B
naMsTh Ipeodpa3oBaTessi YaCTOTHI.

HeBo3moxxHO

m KonupoBaHue JTaHHBIX

CrangapTHas MaHenab ONEparopa MOXKET KONUPOBaTh (DyHKIMOHAJIBHBIE KOJBI,

xpansmuecs B namsati I1Y B cBoro mamsth (c.M. omucaHue MeHto 7 "KomupoBaHue
JNaHHBIX" B pexxuMe ImporpammupoBanusi). biaronapst stomy, Bel Moxxere nerko nepe-
MECTHTb 3alIpOrpaMMHUPOBaHHbIE TapaMeTpbl, U3 ucxoanoro IT4 Ha npyrue.

Ecnu TexHuyeckue xapakTEpUCTUKH HMCXOAHOTO M KoHeuHoro IIY paznuuarorcs,
HEKOTOpbIe (D)YHKIMOHAJIbHBIE KOABI HE OyIyT CKOMMPOBAHBI U3 COOOpaKEHUI BHYTpEH-
Hell 3aumThl. B 3TOM cilydae He KonmupyeMble JaHHBIE CIEAYEeT YCTaHOBUTh MHIUBUY-
aJIbHO, eclIi 3T0 HeoOxoaumo. CTeneHb BO3MOKHOCTH KOITUPOBAHMS JAHHBIX KIJIACCH-
bunmpyeTcs CIeayouMA CHMBOJIAMH, TIPUBEICHHBIMU B Tabnuie (konoHka "Kommpo-
BaHME JaHHBIX"), KOTOpas Oy/ieT NpuBeeHa HUXKe:

Y: xonupyercsi 6e3yCI0BHO.
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5.1 Tabnuubl yHKLMOHamNbHBIX KOOOB

Y 1: He KonupyeTcs MpH pa3InYaOLIMXCs] MOUTHOCTSIX UCXOIHOTO U KoHeuHoro [TY.
Y2: He KOMUPYETCs MPHU PATUIAONINXCS HOMUHAJIAX BXOIHOTO HANPSDKEHUS MC-
XOJIHOro U KoHeynoro IT4Y.
N: He konupyercs
[Tpu HEoOXOMMMOCTH 3aHECTH B TaMATh KoHewHOTo [TY He KomupyembIil mapaMeTp
€ro CJIeIyeT YCTAHOBUTH BPYUHYIO.

Note [TongpoOHOCTH TIO YCTAaHOBKE W PEJAKTUPOBAHUIO (DYHKIIMOHATBHBIX KOAOB IPHBE-
nenbl B [1aBe 3 “Oneparuu ¢ maHenbio oneparopa "
Ecnu Bel ucnons3yere MHOTO(YHKIIMOHATIBHYIO MAHENb oreparopa (Omius) CMOT-
pute HHPOpPMALHIO O ee HCIoNib30BaHuH B ee mHCTpyKIuu (INR-SI147-0890-E).

m__ IlpuMeHeHHe MHBEPCHON _JIOTMKM __JIJIsl___TPOrPAMMHUPYEMbIX __ BXOJI-

HBIX/BBIXOTHBIX KJIE€MM.

[TyTem 3amaHust 3Ha4eHUN (PYHKIIMOHAIBHBIX KOIIOB, ONPEACIISIONINX CBONCTBA
KJIEMM, MOXKET OBITh 3a/IeiCTBOBAaHA WHBEPCHAs JIOTHKA 3a[alOIUX CUTHAJIOB, MOJA-
BaeMbIX Ha MHUQPOBBIC BXOABI/BBIXOAL. B wmHBepcHOU noruke coctosiaus On/Off
BXOJIHBIX WJIM BBIXOJIHBIX CUTHAIOB (Joruueckue ypoBHH 1 (On)/0 (Off)) okassiBatoTcs
WHBEPTUPOBAHHBIMHU. Eciu B HOpManbHOW JIOTHKE coctossHEe On peanmu3yeTrcss mpH
HOpPMAaJIbHO 3aMKHYTBHIX KJIEMMaX, TO B MHBEPCHOH JIOTHMKE 3TOMY K€ COCTOSIHUIO OT-
BEYaeT HOPMAITBHO Pa30MKHYTAsI IICTIb.

(N

J1i1st TOTO 94TOOBI 32/1aTh AJIs1 YIPABJICHHUS KIIEMMaMH BXOIHBIX/BBIXOHBIX CUTHAJIOB
MHBEPCHYIO JIOTHUKY, K COOTBETCTBYIOIIEMY HapamMeTpy (pyHKIIMOHAJIBHOTO KOJa ClIeAyeT

npu6aBuTh yucio 1000 u, HaGpaB pe3yabTat, HAXKaTh KJIABUIITY \0A®/,

B Tabmune, nmpuBeneHHOW HUXKE TTOKa3aH nmpumep 3aganus kiemme [X1] (kox El)
KOMaHJIbl OCTAaHOBKH Ha cCaMOBBbIOeTe (3HaueHue = 7) NMPU HOPMAJIbHON W MHBEPCUOHHOM
JIOTHKE.

Snauenne E1 | Onwucanue

7 Ecnu Bxon B coctostHuu ON - ABUraresns nNepexoauT B
pPEKUM OCTAaHOBKH Ha CAMOBBIOETE

Ecnu Bxon B coctosinuu OFF- nBurarens nepexonur B
pEKUM OCTAHOBKM Ha CAMOBBIOETE

1007

B Hmke npuBeneHHBIX TaOMUIAX MPUBOIAATCS (PYHKUIHMOHATIBHBIE KOIBI, U CEPUU
npeobpazosareneit vactorel FRENIC-Eco
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5.1 Tabnuubl dyHKUMOHAmNbHBIX KOAOB

Konpl F : OcHoBHBIE DyHKIIMH

[©]
% g =
SE|l o | BB E |2k
Kon | Haumenopanme | J[uama3oH yCTaHOBKH JAHHBIX g g 3 QE S g - ;.: ‘E’ g
EE|EE|ZE| 582
moA | m SE ]l >5]0
FOO 3ammra faHHbIX | 0: OTMEHUTH 3aIUUTY JaHHBIX - - Y Y 0 5-21
1: AKTUBHPOBATh 3aLUTy JAHHBIX
FO1 | 3amanne  wac- | . Axrupuposars kHomIKH @4 ma KJIaBHaType - - N Y 0 5-21
TOTI | 1: AKTMBMPOBATH BBOJI HAIPSKEHUS KOHTAKTY [12]
(0-10 VDC)
2: AxTuBHpOBaTh BBOX TOKa KoHTaKTy [C1] (4-20
MA DC)
3: AKTUBHPOBATh CyMMY BBOJIOB HAIIPSDKEHUS U
Toka KoHTakTaM [12] u [C1]
5: AKTHBHUPOBATh BBOJ HAIIPSKEHHsI KOHTAKTY [V2]
(0-10 VDC)
7: AKTUBHMpPOBaTh yIpaBlIeHHE KOMAaHAaMU BHEIII-
Hero curnana (BBEPX) u (BHU3)
F02 | Cmoco6 3amycka | 0: AktuBuposars kHomkH (RUN)(BAITYCK) u - - N Y 2 5-22
(STOP)(CTOII) Ha knaBuaType Ui 3aIycKa U
OCTaHOBKH 3JIEKTPOJIBUTaTEIIS
(Komanma (FWD)(BITEPED) uim (REV)(HA3AJ)
JIOJDKHA OBITH BKJIIOUEHA JUIS BPAIICHHUS BIIEpE]] WITH
Hazan)
1: AkTUBHpOBaTh KOMaHy 3amycka OJ] npu nopaue
curnana Ha kiaemmbl (FWD) wiu (REV).
2: AxtuBupoBats kHonkH (3AITYCK) u (CTOII) Ha
KJIaBUAType IS 3aITyCKa/OCTAaHOBKH MEKTPOBH-
raress TOIbKO BIIEpe].
3: AxruBupoBats kHONKH (3AITYCK) u (CTOII) Ha
KJIaBHAType JUIS 3aITyCKa/OCTaHOBKHU NEKTPOIBH-
raresst TOJIbKO Hazasl.
FO03 Makc. yactora 25.0-120.0 0.1 I'm | N Y 50 5-23
F04 | basomas yactora | 25.0 —120.0 0.1 I'nu | N Y 50 5-24
FO5 | Hanmpsoxenue 0: BeixonHoe HanpsHkeHHE NPOIIOPIIMOHATBHO 1 B N Y2 400 5-24
(mpu  06a30BOHl | BXOTHOMY
4acToTe) 160-500: BorxonHO€ HanpsiKeHHE, KOHTPOIUPYEMOe
AVR
FO07 | Bpems yckope- | 0,0 —3600 0.01 c Y Y 20.0 5-26
HuA 1 IIpumeuanue: Bpemst yckopeHHst UTHOpUPYETCS IPH
0.00
FO8 Bpemst  Topmo- | 0,0—3600 0.01 c Y Y 20.0 5-26
xKeHus 1 IIpumeuanue: Bpemst TOpMOXKEHHST HTHOPHPYETCS
npu 0.00 (TopmokeHue Ha BbIOEre)
F09 | Ilomeem kpyTsa- | 0,0—20.0 0.1 % |Y Y Cm. 5-26
[IET0 MOMEHTa (3amanHOE HamMpspKEHHE MPH 0a30BOI YacToTe Tao.
npuanmaetcs 3a 100%) HIDKE
IIpumeuanne: Jlannas HacTpoiika 3¢ ¢GeKTHBHA MIpH
ycranoBke xoma F37 (=0, 1, 3 wim 4)

1 ¢ynkunonansHsle KOJpl, ISl OBICTPOi YCTAHOBKH.

3aB0)1CKa$I YCTaHOBKaA IMOJAbEMA KPYTALIECTO MOMEHTA

MouiHocTs ABUra- [lonbem kpyTs- MouHocTh ABHra- ITonbem kpyTs-
tens (xBT) ntero MoMenTa (%) tens (xB1) miero MmoMeHTa (%)

0,1 8,4 5,5 34

0,2 8,4 7,5 2,7

0,4 7,1 11 2,1

0,75 6,5 15 1,6

1,5 4,9 18,5 1,3

2,2 4,5 22 1,1

3,7 4,1 30 ~220 0,0
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F10 | Daexrponnoe tepmopene | 1: Jlns oOLICHPOMBIIUICHHBIX JIEKTPOABUra- | - - Y Y 1 5-30
3allUTBl  ANEKTPOABUIa- | TeJeH ¢ KPbUIbYATKOM Ha Bally
TeNs 2: J151s1 57€KTpOABUTATENCH C DIIEKTPUIECKUMHI
(Be1bop THma »>1eKTpO- | BEHTHIATOPAMH HPHHYAUTEIHHOTO OXJIAXKIe-
JIBATATEIIST) HUA
F11 0,0 (OtxITIoueH) 00 | A Y | Y1 100% 5-30
VpoBeHp  oOHapyxeHus | 1 — 135% HOMHMHAJILHOIO TOKa 3JeKTpoaBura- | 1 Y2 HOMH-
TIeperpy3Ku Tesst (TOK ISl IPOZOJDKHMTEIBHOTO PEXUMA HaJILHOTO
pabotsr S1) TOKA
F12 0.5-75.0 01 |mMa |Y |Y 5 (22xB u | 5-30
TemnoBass ~ mocTosiHHAsS H HIDKE)
BpEeMEHHI 10 (30xB
¥ BBIIIE)
F14 | Pexum nepe3anycka | 0: mepesamyck He axtuBeH (Briximrouenwe | - - Y Y 0 5-33
IociIe KPaTKOBPEMEHHO- | HEMEUICHHO IOCIIe Mepe3alrycKa)
ro IpomajaHus odJeK- | l: mepes3amyck He aKTUBEH (Ha AUCIUIEH BBI-
TPOIUTAHUS BomuTCs omubKka, 0Oe3 mepesamycka Mocie
BOCCTAHOBJICHHUSI TUTAHM)
3: mepe3amyck aktuBeH (HempepsiBHast pabora
JUISl MTHEPLIMOHHON Harpy3KH)
4: nepesanyck aktuBeH (Ilepesamyck Ha wac-
TOTE, HAa KOTOPOH IPOM3OLLIO OTKIIOUYEHHE
JMEKTPUIECTBA, IS 00IIel Harpy3KH, C MOA-
xBatoM D/)
5: mepesamyck axtuBeH (Ilepesamyck Ha
CTapTOBOM YaCTOTe, JUIS HArpy3KH HH3KOIt
HHEPIH)
F15 | Orpanunuenue Boixopnoit | 0.0 —120.0 0.1 I'u Y Y 70.0 5-38
YaCTOTHI
(MakcumyMm)
F16 0.0-120.0 01 |Tmy |Y |Y 0.0 5-38
(MUHIMYM)
F18 | Cmemienue 9acTOThI -100.00 — 100.00* 0.0 % Y*|Y 0.00 5-39
(@1 KOMaHABI YacCTOTHI 1
D
F20 | Topmoxenue noct. TokoM | 0.0 — 60.0 0.1 |TIu Y Y 0.0 5-40
(vacToTa Hayajga TOPMO-
JKEHUS)
F21 | (YpoBeHb TOPMOXKEHUSI) 0—60 1 % Y |Y 0 5-40
(HomunaneHbi BeIxopHOU ToK IIY npunuma-
ercsi3a 100%)
F22 | (Bpems TopmoxeHus) 0.00: (TOpMO}KEHHME IIOCTOSHHBIM TOKOM OT- | 0.0 Y |Y 0.00 5-40
KIIFOYEHO) 1
0.01 —30.00
F23 | Yacrora 3amycka 0.1 -60.0 0.1 'y Y Y 0.5 5-41
F25 | Yacrora ocTtaHoBa 0.1 -60.0 01 |Tm |Y Y 0.2 5-41
F26 | Hecymas uacrora smek- | 0.75 — 15 (22 kBt u Hike) 1 ko | 'Y Y 15 5-42
Tpoasuraremns** 0.75-10 (30 — 75 kBT) 10
0.75 — 6 (90 xBT u BBIIIIC) 6
F27 | ToH anekTponBurareis 0: Yposens 0 (He axruBeH) - - Y Y 0 5-42
1: Yposens 1
2: YposeHns 2
3: Yposens 3
F29 | Ananorosbiit BeiBOA | 0: Brixon Hanpspkenus (0-10 B) - - Y Y 0 5-43
[FMA] (Bo16op Tuna) 1: Beixon Toka (4-20 MA)
F30 | Yeunenne  Beixomguoro | 0—200 1 % Y*|Y 100 5-43
CUTHaJIA 100 % - 108 (100 % - 20 MA)
— (yHKIMOHATBHBIE KOIBI IS OBICTPOH YCTAaHOBKH.

«0.1» g1 -99.9 - -100.0 u g 100.0 — 200.0, «0.01» -9.99 - -0.01 u gy 0.00 — 99.99.

* Ecmu Bl BBOIUTE YCTAHOBKH C KJIABHATYphI, CMHHIA BO3PACTaHUS OTPAaHUYMBACTCS KOJIHMYECTBOM CHM-
BOJIOB, KOTOPOE MOJKET OTOOPa3UTh CBETOAUOMHBIH ANCILIEH.
(IIpumep) Ecim nuanazon ycranosku -200.00 — 200.00, exununeit Bo3pacranus oynet: «1», st -200 - -100,

** Ecnmu Hecymas yacToTa ycraHoBieHa Ha 1 k['Il min HUKe, YKOKUTE MaKCUMAJIBHBIA KPYTSIIIMHA MOMEHT
BBIXOZa 2neKTpoBHuraresst Ha 80% UM HUKE OT paCUeTHOTO KPYTSILETO MOMEHT 3JIEKTPOIABUTATENs.
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F31 | Hacrpoiika Beixoguoro | ITapamerp, anst Beixona FMA - Y Y 0 5-43
cUrsaga kiaemmbl | 0: BeixonHas uactora I'u
[FMA] 2: BBIXOHO#M TOK A
(Dysxums) 3: BeixomHOe HanpspKeHHE B
4: KpyTsmmii MOMEHT Hwm
5: Koo dumment Harpysku %
6: Mo1HoCThL BBOJA kBa
7: 3nauenne obparHoii csa3u [TH]]
9: HanpsbxeHue Lienu CBsI3U MOCT. TOKa B
10: YHUBepcasbHbIA aHAJIOTOBBIN BBIXOJ B
(3amaetcs o RS-485)
13: BbIXoz 3MeKTpoABUTATENS kBa
14: TecToBBIi aHANOTOBBIA BBIXOA (TIpH B(MA)
F30=100 Uspix =108/ 20 MA)
15: Komanna mponecca [T (SV)
16: Brixox npouecca [TNJ] (MV)
F34 | Ycunenue sBeIxoguoro | 0—200 1 % Y*|Y 100 | 5-44
curnana Beixozaa [FMI] | 100 % - 20 MA
F35 HacTpoiika BBIXOHOTO ITapamerp, 1 Beixoga FMI - Y Y 0 5-44
CHTHATA KIIEMMBI 0: BeixomHas yacToTa I'o
[FMI] 2: BeIXOAHOM TOK A
(DyHKys) 3: BrixoHOE HarnpsiKeHUe B
4: KpyTsumii MOMEHT Hwm
5: Koadduiuent Harpysku
6: MommHoCTh BBOJA kBa
7: 3nauenne obparHoii cBszu [TN]]
9: HanpspkeHune 1enu CBSI3U MOCT. TOKa B
10: YHHBEpCaJIbHBIA aHAIOTOBHIN BBIXOJ B
(3amaercs mo RS-485)
13: Boixoa anekrpoaBuraresns kBa
14: TecTOBBIN aHAJIOTOBLII BBIXOJ B/MA
15: Komanna nporecca [TUJT (SV)
16: Boixox nporiecca [TU]J] (MV)
F37 | Boibop Harpy3ku/ 0: M3mensromasicss Harpyska KpyTsIIEro | - - N Y 1 5-45
ABTOMaTHYECKOE MOMEHTa, BO3pACTAOIIas B IPOTMOPIINH K
YCHUJIEHHE KPYTSAILETo | KBaApaTy CKOPOCTH
MOMEHTa/ 1: M3menstromasicss Harpy3Kka KpyTSILIETo
aBTO sHEprocOepe- | MOMEHTa, BO3PACTAIOIIAs B TPOIIOPIIUH K
JKCHHE KBagpary ckKopocTu (Tpedyercs Oomnee
BBEICOKHIT ITyCKOBOH MOMEHT)
2: ABTO yCHUIICHHE KPYTAIIEr0 MOMEHTa
(aBTOOYCT)
3: ABTO 9HEpro cOepexeHue
(U3mensronuiics MOMEHT — HArpys3KH,
BO3PACTAIOIIUH MIPOMOPLHOHATBHO
KBaJpaTy CKOPOCTH)
4: ABTO 3HEpro coepexeHne
(M3MeHsromuiicss MOMEHT  HarpysKH,
BO3pacTaromuit MIPOIIOPIHOHATEHO
KBaJIpaTy CKOPOCTH + TIOBBIMICHHBIH
IIyCKOBOM MOMEHT (JUISl TSDKEJIBIX yCIIO-
BUif IycKa))
IIpumeuanue: Ilpumenure 3Ty Ha-
CTPOIKy Ul Harpy3ku, KOTOpoi TpeOy-
€TCsl MUHUMAJIBHOE BPEMs! YCKOPEHHS
F43 | Toxoorpannuenue 0: OTxITIO4EHO - - Y Y 0 -
1: I[Ipu HOCTOSIHHON CKOPOCTH
(OTkiIr09€HO TPH YCKOPEHHH U TOPMO-
JKCHHH)
2: Ilpu yckopeHMH M TpPU MOCTOSHHOM
CKOPOCTH
F44 | (Yposenb orpanude- | 20-120 % (HOMHHAJIBHBIA BHIXOAHOM TOK | 1 % Y Y 110 | -
HUST) ITY npunumaercs 3a 100%)
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Hasnauenne  kinemm: | 3HadeHus, onpepessonme GyHKIUN KOHTakToB [X1] — | - - N Y 6 5-47
EO1 | [X1] [XS5]. Jns BkIrouyeHUS MHBEPCHOW JIOTUKU YCTaHOBHTE
E02 | [X2] 3HaueHre Ha 1000 Gonpoice, YeM MpeIyIOKEHHOE IS | - - N Y 7 5-47
E03 | [X3] YCTaHOBKH (TS CTIPAaBKH MIPUBEACHO B CKOOKAX). - - N |Y 8 5-47
E04 | [X4] - - N |[Y |11 |547
E05 | [X5] 0 (1000) MHOTOCTYTIEHUYATHII YACTOTHBIH PEKIM - - N Y 35 | 5-47
(mmarum 0 — 1) (SS1)
1 (1001) MHoTrOCTYIeHYaTBIH YaCTOTHBIN PEXUM
(maru 0 — 3) (SS2)
2 (1002) MHoOrocTyneHyarhlii YaCTOTHBIH PEKHM
(maru 0 — 7) (SS4)
6 (1006) Cronm mpu TpPEXHPOBOIHOM YHpPaBICHUU
(HLD)
7 (1007) OcranoBka Ha Beibere  (BX)
8 (1008) Copoc aBapuu (RST)
1009 (9) Buemmnss aBapust (THR)
11 (1011) YcranoBka 4acToTsl 2 /YcTaHOBKA YacTOTHI]
(Tu2/Tul)

13 Topmoxenune nocrossHHEIM TokoM  (DCBRK)

15 Ilepexmtounts aBurarenb Ha ceThb (50 I'iy)
(SW50)

16  Ilepexmtounth nBurarenab Ha cetb (60 I'iy)
(SW60)

17 (1017) Komanga BBEPX (UP)

18 (1018) Komanna BHI3 (DOWN)

19 (1019) bnokupoBka Irynsra oneparopa (WE-KP)
20 (1020) Otmenuts ynpasnenune PID (I'/PID)

21 (1021) Ilepexiounts HOpMaNbHOE / HMHBEPCHOE
ynpasinenue (IVS)

22:(1022) Komanna 6nokuposku  (IL)

24: (1024) AKTUBHPOBATH JIUHUIO CBA3U (ONMLIUOHAIBHAS
mara RS485.) (LE)

25: (1025) Yausepcanpubiit nugposoii Bxon (U-DI)

26: (1026) BeiOparp xapakTeprcTiky 3amycka (STM)
1030 (30) BeinyxneHHas OCTaHOBKA (CTOII)
33: (1033) IlepeycranoBka MHTETPAIBHBIX U Audde-
peHLUAIBHBIX KOMIOHEHTOB TTH T (PID-RST)
34: (1034) Ynepxarb HHTETrpanbHbIH KoMmoHeHT [TH]]
(PID-HLD)

35: (1035) Bribpars nokasnbhyto (knaBuarypy) (LOC)
38: (1038) AxruBuposars 3amyck (RE)

39:  3ammra 3neKTpoABUTaTeNs OT 00pa30BaHUs KOH-
nencara (DWP)

40: AKTUBUPOBAaTH MOCIEIOBATEIBHOCTh IEPEKITIOUC-
Hus aeurarens ¢ [14 wa cets 50 ' (ISW50)

41: AKTUBUPOBAaTh MOCIEIOBATEIBHOCTh IEPEKITIOUC-
nus asurarens ¢ [T4 va cets 60 ' (ISW60)

87: (1087) Komanna 3amycka 2/1 (FR2/FR1)

88: Komanna 3amycka Buepexn/ocranoBku 2 (FWD?2)
89: Komanna 3amycka Hazan/ocranoBku 2 (REV2)

Ipumeuanue: g (THR) u (CTOII), nanusre (1009) u
(1030) Ha3Ha4EHB! U1 HOPMAJIBHON JJOTHYECKON CXEMBI,
a «9» u «30» g oTpULIATENIFHOM JIOTUYECKOH CXEMBI
COOTBETCTBEHHO
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TpanzuctopHsie BBenenne MHBEPCHOW JIOTHKH AJISl yNpaBieHUs | - N Y 0 5-64
BBIXOJIbI BXOJIaMH OCYIIECTBIIETCS JOOABICHUEM K KOZY
E20 | [Y1] (yHKIUH "THICSYHBIX BEJMYMH", TIOKa3aHHBIX B
E21 | [Y2] CKOOKax. N Y 1 5-64
E22 | [Y3] - N |Y |2 |564
peneitabie Beixonpl | 0: (1000) PaGora mpeoOpasoBarens dYacTOTHI | - N Y 10 | 5-64
E24 | [Y5A/C] (RUN)
E27 | [30A/B/C] 1: (1001) Cwurman mnOCTYIUIGHHS YacTOTHI | - N | Y [99 | 5-64
(FAR)

2: (1002) O6napy:xenue yposus yactotsl (FDT)
3: (1003) Curnan oOHapy»KeHHs TOHHKEHHOI'O
HaIpsOKEHUS

5: (1005) OrpannueHne KpyTSIIETO MOMEHTa
(Orpannuenne Toka) (IOL)

6: (1006) ABTO-3aIlyCcK TOCJIE BOCCTaHOBJIICHUS
muranus (IPF)

7: (1007) Pannee omoBelieHHE O IEperpysKe
snexrpoasurarens (OL)

10: (1010) T'otoBHOCTH mpeoOpa3oBarelnst K 3a-
nycky (RDY)

11: IlepexirounTh 3MEKTPOJBUraTelb Ha CETh
(SW88)

12: IlepexiounTh UCTOYHUK MPUBOAA JIEKTPO-
JBUTATeNsl C JMHUM OOILIEro HEProCHaOKEeHUs
Ha BBIX0OZ ipeoOpasoBarens 2 (SW52-2)

13: TlepexTr0YnTh UCTOYHUK TPHBOAA DIEKTPO-
JBHUTATENs C JMHUM OOIIEro 3HEProCHaOKEHHS
Ha BBIX0Z IpeoOpasoBarens 1 (SW52-1)

15: (1015) Bri6op ¢ynknmu konrakra AX (AX)
25: (1025) PabGoTta BeHTHWIATOpA OXJIAXKICHHS
(FAN)

26: (1026) ABro-ycranoska (TRY)

27: (1027) AKTMBUpPOBaH YyHUBEPCAIbHBIH
uudposoii Beixon (U-DO)

28: (1028) Pannee omoBeuieHue O meperpese
panuaropa (OH)

30: (1030) ABapuifHBIii CHTHAII CpOKa CITYKOBI
(LIFE)

33: (1033) OO6HapykeHO OTCYTCTBHE KOMAaHIbI
(REF OFF)

35:(1035) Berxox nmpeobpasosatens Bk (RUN2)
36: (1036) VmpaBneHune NpenOTBpaIICHUEM
neperpy3ku (OLP)

37: (1037) Obuapyxenue Toka (ID)

42: (1042) IlpenynpexaeHue aBapUifHOIO CHT-
Hana [TMJ] (PID-ALM)

43: (1043) I[MNU]] xouTpons padoraer (PID-CTL)
44: (1044) I xoHTponp He paboTaeT u3-3a
HU3KO# ckopocTtr otoka (PID-STP)

45: (1045) OOGHapyXeHHE MAaJOro KpYTSILIETO
MomeHTa Bbixoga (L-TL)

54: (1054) IIpeoOpa3oBarenb 4acTOTHI C AUC-
TaHIUOHHBIM yrpaBienneM (RMT)

55: (1055) AxktuBHpoBaHa KOMaHIa 3amycka
(AX2)

56: (1056) OGHapyxeH TeperpeB SICKTPOIBH-
rarenst (PTC) (THM)

99: (1099) Brixom pene aBapuifHOTO cUTHania
(n71s1 1000T0 ABApUIHOTO CUTHANA) (ALM)
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E31 | Obnapyxenue  wactorsl | 0.0 —120.0 01 [T | Y Y 60.0 5-70
(FDT) (YpoBenb oOHapy-
JKCHHS)
E34 | Pannee omoBenienne o | 0: (OTkitroueH) 0.0 Y Homu- | 5-71
neperpyske  (OOGnapyxe- | 3HaueHHEe MOXeT OBITH 3amaHO M3 quamazoHa oT | 01 HaJIbH
HHE CHJIBI TOKQ) 1 mo 150% HOMUHANEHOTO TOKA Ipeodpa3oBaTes Bl TOK
YaCTOTHI MEKTP
OIIBH-
rarens
fuji
E35 | Taiimep  cpabarsBarms | 0.01 —600.00" 0.0 10.00 | 5-71
Meperpy3Ku Mo TOKY 1
E40 | Kospdurment A orobpa- | -999 — 0.00 — 999" 0.0 100 5-71
sxenust [TN]] 1
E41 | Kospduument B orobpa- | -999 —0.00 — 999" 0.0 0.00 5-71
swenus [TU]] 1
E43 | Ceerommommsiit mucrreii © | 0: KOHTpomb CKOPOCTH (3aHaéThCsA 3HAYCHHEM | - 0 5-73
BeiGop mapamerpa gns | E48)
0TOOpaKEHUS 3: BerxomHo# TOK
4: BrIxogHOE HaMpsHKEHUE
8: PaccunTaHHBIN KPyTAMINIT MOMEHT
9: BxoHas MOIITHOCTE
10: 3nauenne xoManzsl npornecca [TN]] (xoneu-
HOE)
12: 3nayenue obpatHoii csizu [TN]]
14: 3nauenue Boixona [1M1/]
15: Koaddununent Harpysku
16: BrIxogHast MOITHOCTH 3NIEKTPOABUIATENS
17: Ananorosslii Bxox (MoHHUTOD)
E45 | KK nucrien PexxnM paGoThI - 0 5-74
E46 | Bribop s3bika 0: SInoHckuit - 1 5-75
1: AHrnmiickuii
2: Hemeukuit
4: Ucnanckuit
5: UtanpsHckuit
E47 | KonrpactHocts 0 (uu3kas) — 10 (BbIcOKas) - 5 5-75
E48 | Ceeroguonnsiit  mucruiei | 0: Yactora Beixozma - 0 5-75
(BBIOOp  ckopoctd  mns | 3: CKOpOCTB 2JIEKTPOABUraTeNs B 00/MUH
0TOOpaKEHHS) 4: CropocTh Bajia Harpy3ku B 00/MHH
7: CxopocTb oTOOpaxkeHus B %
E50 | Kospdumment mas yxa- | 0.01 —200.00"" 0.0 30.00 5-75
3aHUs CKOPOCTH 1
E51 | Koapdunment  ortobpa- | 0.000: (Ormenuts/ IlepeycTaHOBHUTS) 0.0 0.010 5-75
J)KeHus s gaHaelXx Beoga | 0.001 — 9999 01
Barr-uac
ES2 | Pexum orobpaxenust | 0: PexxnuM ycTaHOBKH JaHHBIX (YHKIHOHATIBHOIO | - 0 5-76

MEHIO ITaHEeNH Oleparopa

kxoma (Menro NeO, 1 u 7)

1: PesxuM mpoBepKH NaHHBIX (YHKIHOHAIHHOTO
xoza (Menro Ne2 u 7)

2: PexuM IOJIHOrO MEHIO

(yHKIMOHATBHBIE KO IS OBICTPON YCTAaHOBKH.
*1 Ecim Bbl BBOANTE yCTAaHOBKU C KJIABHATYpPHI, €IMHUIIA BO3PACTAHHS OTPAHUYMBACTCS KONMYECTBOM CHMBOJIOB,
KOTOPOE€ MOXET OTOOPa3UTh CBETOAMOMHBII UCIIICH.
(ITIpumep) Ecim nuanazon ycranosku -200.00 —200.00, exuanmeit Bozpactanus Oyznet: «1», miast -200 - -100, «0.1» nms
-99.9 - -100.0 1 g 100.0 —200.0, «0.01» -9.99 - -0.01 u gns 0.00 — 99.99.
*2  VYcranosku KK nmucruiest mpuMEHHMBI TOJIBKO K MPeoOpa3oBaTello YacTOThl, 000PYJOBAHHOMY MHOTO(YHKIHO-
HaJIbHOM MaHEeNbI0 OIepaTopa.
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Hasnauenune anamo- | Beibepute naHHble A7 yKa3aHusl GyHKLIUHM KOHTaK-
TOBOTO BXOZHOIO | Ta:
curHana ¢ kourakra: | 0: OrcyrcTByer
E61 | [12] 1: BcnomorarenbHast KOMaHaa 4acToThI 1 - - N Y 0 5-76
E62 | [C1] 2: BecnomorarenbHasi KOMaHIa 4acTOThI 2 0 0 N Y 0 5-76
E63 | [V2] 3: Komanga npouecca [TA]] 1 - - N Y 0 5-76
5: 3nauenne obparHoii cs3u [TH]]
20: MoHuTOp BBOA aHAJIOIOBOIO CUIHAJIA
E64 | Coxpanenue uacto- | 0: ABTO coXpaHeHUE - - Y |Y 0 5-77
ThI 1IM(poBoro Bxoza | 1: Coxpanenne HaxxarneM FUNC/DATA
E65 | O6napyxenue mo- | 0: Topmo)keHHE 1O OCTAaHOBKH 1 % |Y Y 999 5-71
TepU KOMaHbI 1-120
(YpoBeHb) 999: OtkioueH
O6Hapyxuts Mansii | 0-150 1 % |Y Y 20 5-78
KPYTAIIUH MOMEHT
(YpoBenr  o0OHapy-
E80 | xenus)
(Taiimep) 0.01 — 600.00*1 0.01 | c Y |Y |20.00|5-78
E81

«0.1» mst -99.9 - -100.0 u st 100.0 — 200.0, «0.01» -9.99 - -0.01 u g1 0.00 — 99.99.

*1 Ecnu Bbl BBOOWMTE YCTaHOBKH C KJIABHATYpPbl, €ANHHIA BO3PACTAHMSI OTPAHUYMBACTCSI KOJIUYECTBOM CHM-
BOJIOB, KOTOPOE MOXKET OTOOPA3UTh CBETOANUOMHBIH ANCILICH.
(ITpumep) Ecnau nquanaszon ycranosku -200.00 — 200.00, enunauneid Bo3pacranus Oyaet: «1», mas -200 - -100,
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5.1 Tabnuubl dyHKUMOHAmNbHBIX KOAOB

(Kon E nponomxenue)

, []
(S o |F
a =
L O T < 2
< N < E S 2 g =
Kon | Haumenosanue Jlnana3oH yCTaHOBKH JTaHHBIX SE T |5¢|oxl2F =
=T = |z 8 & gF E
EE E|QHEEISEl OE
=z 258585 2
< <
Mool W | S > 5 O
Hasnauenne xoH- | BBeneHne MHBEpCHOH JIOTUKU ISl yNPaBICHUS BXOAAMH OCYy- | - - N Y 98 | 5-79
E98 | takta [FWD] LIecTBIsIeTCs A00aBiIeHHeM K Koxy (YHKUUH "TBHICSYHBIX Be-
E99 | [REV] JIMYMH", TOKa3aHHBIX B CKOOKaX. - - N Y 99 | 5-79

0: (1000) MHOTOCTYTIEHYATBII YaCTOTHBIA PEXKAM
(mmaru 0 — 1) (SS1)

1: (1001) MHOTOCTYTICHYATHIH YaCTOTHBIH PEXKUM

(uarm 0 — 3) (SS2)
: (1002) MHoroCTYIIeHYaThIi YaCTOTHBIH PEXUM

(uraru 0 — 7) (SS4)
: (1006) Komanzia TpexpoOBOIHOTO yIpaBIeHHs (HLD)
: (1007) Komanna unepIyst 10 OCTaHOBKH (BX)
: (1008) YcraHoBKa aBapuiHOTO CUTHAJIA (RST)
:(1009) Komanna BeIKITIOUeHHMS (BHEIITHHN COOIT) (THR)
11:  (1011)YcranoBka dacToTh2 /YCTaHOBKa YacTOTHIL
(T'm2/Tul)
13: Komanna npepsiBanust nocrosauoro toka  (DCBRK)
15: [lepexntounTh pABUTaTeNlb Ha CETh (50 T'm)
(SW50)
16 IlepexnrounTs nBUraTenb Ha CETb
(SW60)
17: (1017) KomangaBBEPX (UP)
18:(1018)KomanraBHN3 (DOWN)
19: (1019) Brokuposka mynsra oneparopa (WE-KP)
20: (1020) Otmenuts ynpasinenue PID (T'w/PID)
21: (1021) IlepekiarounTh HOpManbHOE/OOpaTHOE JBMIKCHUE
Ivs)
22: Komanna 6noxupoBku  (IL)
24: (1024) AKTUBHPOBATh JUHUIO CBA3U (OMIMOHAJIBHAS IIJIaTa
nporoxona RS485.) (LE)
25: (1025) Yausepcanpsnsiii DI (U-DI)
26: (1026) BeiOparp xapakTepucTiku 3amycka (STM)
30: (1030) BriayxeHHas OCTaHOBKA (CTOII)
33: (1033) YcranoBka MHTErpadbHBIX N AnU(depeHnnaIbHbIX
kxomnoHeHToB T /] (PID-RST)
34: (1034) Vmepxarh WHTErpanbHblii koMmoHeHT [IA]]
(PID-HLD)
35: (1035) BeiOpars sokanbhyto (k1aBuarypy) (LOC)
38: (1038) AxtuBuposarts 3amyck (RE)
39: 3amuTa snexTpoABHraresisi OT 00pa3oBaHUS KOHIAEHCATA
(DWP)
40: AKTHBHPOBATH MOCIEAOBATEIBHOCTh EPEKITIOUCHHS
WHTETPUPOBAaHHOI JsWHMM o0mero moib3oBanus (50 I'm)
(ISW50)

[C BN o) [\

Nel

(60 T'm)

41: AKTHBUPOBATh MOCIIEIOBATEIBHOCTD EPEKITIOUCHUS
HWHTETPUPOBAHHON JMHMM oOmero mnons3oBanust (60 I'm)
(ISW60)

87: (1087) Komanpna 3amycka 2/1 (FR2/FR1)

88: Komanpa 3armycka Briepen/ocraHoBka 2 (FWD2)

89: Komanna 3amycka  Hazan/ocranoBka 2 (REV2)

98: Komanpa 3amycka Briepesn/ocraHoBka (FWD)

99: Komanpa 3amycka Briepen/ocraHoska (REV)

[pumeuanne: dnsg (THR) u (CTOIN), nannsie (1009) u (1030)
Ha3HA4YeHB! U1 HOPMAIBHON JIOTHYECKON CXeMBI, a «9» 1 «30»
JUISL OTPHUIATEIBHOHN JIOTHUECKON CXEMBI COOTBETCTBEHHO
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5.1 Tabnuubl dyHKUMOHAmNbHBIX KOAOB

Kogp! C : @yHKIMHU YIIPABICHUS YaCTOTHI

3 o | E
i 2gl2 | g8
< N < =) ég 2 =
Kon | HaumenoBanue Jlnana3oH yCTaHOBKH JJaHHBIX S=| 2 l2¢lexl & = s
SR E|S85E 58| ¢
=S| B|EEGE S¢S 2
Mmool m [S el » 5] O
C01 | Yacrora ckauka 1 0.0 -120.0 0.1 I'm | Y Y 0.0 5-80
C02 | 2 Y |Y |00
Co3 | 3 Y |Y |00
C04 | (Tcrepesuc) 0.0 -30.0 0.1 'm |[Y |Y |00
CO05 | YcTaHOBKM MHOTOCTYTIEHYA- 0.00 — 120.00* 001 | To | Y Y 0.00 5-81
TOH YaCTOTBI 1
C06 2 Y Y 0.00
C07 3 Y Y 0.00
C08 4 Y |Y |0.00
c09 5 Y | Y [0.00
C10 6 Y [Y Jo0.00
Cll 7 Y [ Y [0.00
C30 | Komanzaa yacTtotsl 2 _ - - N Y 2 5-82
0: AKTHBHPOBAaTh KHOIKH n Y ma
KIIaBHAaType
1: AKTUBUpPOBaTh BXOJ HANPSOIKCHHS KOH-
takra [12] (0-10 B DC)
2: AxtuBupoBarh Bxoj Toka KoHTakTa [Cl]
(4-20 MmA DC)
3: AKTHBUpPOBaTh CyMMYy BBOJIOB HampsiKe-
HUS ¥ TOKa KOHTakToB [12] u [C1]
5: AKTUBUpOBaTbh BXOJ HANPSDKCHHUS KOH-
takra [V2] (0-10 B DC)
7: AKTMBHMpOBAThH YIIpaBl€eHHE KOMaHIaMH
BHemHero curdana (BBEPX) u (BHU3)
C32 | Ananorosslii Bxox [12] 0.00 —200.00*1 0.01 | % Y*|Y 100.0
VYeunenue
C33 | Ilocrosinnas Bpemenu | 0.00 —5.00 0.01 | ¢ Y Y 0.05
¢dunsTpa
C34 | xanmOpoBKa ycuiIeHus 0.00 — 100.00*1 001 1% |Y*|Y 100.0
C37 | Ananorossrii Bxon [C1] 0.00 —200.00*1 001 |% | Y*|Y 100.0
Veunenue
C38 | IlocrosHHas Bpemenn | 0.00 —5.00 0.01 | ¢ Y Y 0.05
¢usTpa
C39 | xanubGpoBKa yCUIICHUS 0.00 — 100.00*1 001 | % |Y*|Y 100.0
C42 | Awnanorossiii Bxox [V2] 0.00 —200.00*1 001 [ % |Y*|Y 100.0
Yeunenue
C43 | IlocrosiHHas Bpemenu | 0.00 — 5.00 0.01 | ¢ Y Y 0.05
¢unsTpa
C44 | xanubpoBKa yCHIEHUS 0.00 — 100.00*1 001 1% |Y*|Y 100.0
C50 | Cmemnienue 0.00 — 100.00*1 001 |% | Y*|Y |0.00
(Komanpa gactotsr 1)
C51 | Cmeunienne xomanasl [TN/T 1 -100.0 — 100.00*1 001 | % |Y*|Y | 0.00
C52 | xanubpoBKa CMEILECHHUS] 0.00 — 100.00* 001 | % |Y*|Y 0.00
C53 | Beibop pabotsr Brepen/nazan | 0: HopmaneHast paboTa - - Y |Y |0 5-83

JUUIsT KOMAHJIbI YaCTOTHI |

1: uBepcuBHas pabora

* Ecin Bel BBoiMTE yCTAaHOBKY C KJIaBHATYphl, €ANHULIA BO3pACTAHUSI OTPaHHIMBACTCSI KOJIMYECTBOM CHMBOJIOB,
KOTOpPOE€ MOXKET OTOOPa3UTh CBETOIMOMHBII JMCILICH.
(ITpumep) Ecan nquanaszon ycranosku -200.00 — 200.00, enunaunneid Bo3pacranus Oyaet: «1», mas -200 - -100,
«0.1» gst -99.9 - -100.0 u st 100.0 — 200.0, «0.01» -9.99 - -0.01 u g1 0.00 — 99.99.




5.1 Tabnuubl dyHKUMOHAmNbHBIX KOAOB

Kogp! P: [TapameTpbl 21€KTpoABUraTesst

5-12

2 g
2 o0l g
s x| o |E5| 8 g &
Kon | HaumenoBanue Jlnana3oH yCTaHOBKH JJaHHBIX g E =1 el o x 2 3 >
SE| £ |BE 5 sz :
=8| & |FESE 5 g S
0 o 0 SOl o > 5 @)
POI Onekrponsurarens | 2 —22 2 ITomoc | N Yl | 4 5-84
(Kosn-Bo mostocoB) Y2
0,01- 1000 (s 3Havenuii koga P99 —0,3 | 0.01 | kBt N Y1 HomunansHas
P02 (Homunanbnas uin 4) Y2 | mMommHoCTh
MOIITHOCTb) SIIEKTPOJBHT A~
0.01 — 1000 (myst 3Hagenwnit koga P99 — 1) | 0.01 | m.c. Tens
(Homunanbasrit 0.00 — 2000 0.01 | A N Y1 | HomuHanbHBII
P03 TOK) TOK  CTaHaapT-
HOTO  DJIEKTPO-
nsurarens Fuji
0: OTkiroueHa - - N N 0
(ABro Hactpolika) | 1:Bxmouena (Hacrpausaercs %R1 u %X
P04 IIPU OCTAHOBIICHHOM 3JIEKTPOABUTATENE)
2: Bximtouena (HactpanBaercst %R 1 u %X
IIPY OCTAHOBJICHHOM 3JIEKTPOJIBUTATENIE
IIpH paboTe B € HArpy»KEHHOM PeXHMe)
0.00 —2000 0.01 | A N Y1 | HomuHanbHbIH
P06 S)OK XOJIOCTOIO TOK  CTaHmapT-
na) HOTO  DJIEKTPO-
nsurarens Fuji
0.00 - 50.00 0.01 | % Y Y1 | HomunaneHoe
Y2 | comporuBieHHE
PO7 CTaHJapTHOIO
(%R1) SIIEKTPOJIBHT A~
tenst Fuji
0.00 - 50.00 0.01 | % Y Y1l | HomunansHoe
Y2 | conporuBieHUE
pog | (%X) CTaH/IapTHOTO
3NEKTPOJIBUTA-
teins Fuji
Breibop amextpo- | 0: Xapakrepuctuku snekrpoasuratens 0 | - - N |Yl |0 5-85
JBHUTATENS TPYIIIBI Y2
(Cramnaptasie OJ] Fuji 8 cepun)
P99 1: Xapakrepuctuku OJI 1 rpynnsl
(2MeKTpOABUTaTENH C MOIIHOCTHIO B JI.C.)
3: Xapaxrepuctuku J/] 3 rpynisl
(Crannaptasie OJ] Fuji 6 cepun)
4: JIpyrue 2J1eKTpOABUraTesIn
| — (yHKUMOHATIBHBIE KO/IBI, AJIsI OBICTPOM yCTAaHOBKU




5.1 Tabnuubl dyHKUMOHAmNbHBIX KOAOB

Kozp! H: @yHKIIMN BBICOKOTO YPOBHSI

S ) E
- 2 gz 5 &
< = < = Re) 2 (==
Kon | HaumenoBanue Jlnana3oH yCTaHOBKH JaHHBIX g = = (8%l g 3 8
ES| E |85 =8 R &
=3 | 5 |BE5E 5 £ 3
SS9 oS Bl X > 5 @)
HO3 | Muunmanuzanus 0: Orxirounth wHUIMaIM3auo (Bee nanubie | - - N N 0 5-86
JaHHbIX (YCTaHOBKA | (PyHKIMOHANBHBIX KOAOB, YCTaHOBJIEHHBIE
3aBOJICKUX JTAHHBIX ) BPYYHYIO, COXPaHSIOTCS)
1: MHAIManu3upoBaTh Bce AaHHBIE (YHKIIHO-
HaIIbHBIX KOJIOB K 3aBOJACKHM 3HAUCHUSIM IIO
YMOTYaHHIO
2: VHunuann3upoBarh IapaMeTpsl AIEKTPO-
JIBUTATEIs
HO04 | IloBropHslii myck 0: He axTuBeH 1 Pz |Y |Y |0 5-88
(gmcIno mycKoB) 1-10
HO5 | (BpeMs 3a€pKKH) 0.5-20.0 0.1 C Y Y 5.0 5-88
HO6 | YmpaBnenne Bentu- | 0: He akTuBeH - - Y |[Y |0 5-89
nsitopoM oxntaxnernst | 1: AkruseH (ynpasinenne BKJI/BBIKJI)
HO7 | Mogmens ycxopenusi/ | 0: He axruBen (JIuneitnas) - - Y |[Y |0 5-90
TOPMOXKCHUS 1: Kpuas S (ITonoras)
2: Kpunas S (Kpyras)
3: KpuonuHeiinas
HO09 | Pexum 3amycka 0: He axtuBeH - - N Y 0 5-91
(Pexum  cunxponu- | 3: AxruBed (Ilo xomange RUN (BAITYCK),
3aI1N) npeoOpa3oBaTenb CHHXPOHU3HPYET BpallleHHE
SMEKTPOJBHUTATENS BIIEPE/, MIIH Ha3am)
4. AxtuBen (ITo xomange RUN (BAITYCK),
mpeoOpa3oBaTenb CHHXPOHU3UPYET BpaICHHE
SNIEKTPOJBHUTATEINS U BIIEPE M Ha3a )
5: Axrusen (Ilo xomanme RUN (3AITYCK),
npeoOpa3oBaTenb CHHXPOHU3UPYET BpallleHHe
9NIEKTPOJBHUIATENS B 00OpaTHOM HAIpaBICHUH U
BIIEpE] U Ha3a]l)
H11 | Pexum TopmoxeHus 0: HopmanbHoe TOpMOXKEHHE - - Y |Y 0 5-92
1: Pabota o MHEpLUH 1O OCTAaHOBKH
H12 | MrHoBeHHOE 0: He axtuBeH - - Y |Y 1 5-93
TOKOOTpaHHYCHUE 1: AKTHBEH
HI13 | Asro-3amyck 0.1-10.0 0.1 c Y Y1 | 3aBucur ot
(Bpewms 3amycka) Y2 | momHocTH
npeobpaso-
BaTessi Jac-
TOTBI
H14 | (Cropocts magenus | 0.00: YcTaHOBHTH BpeMsi TOPMOKEHHS 0.01 T'we|Y |Y |99
YaCTOTHI) 0.01 —100.00
999: Tlo koMaH/Ie OTPaHUYCHHS TOKA
H15 | (Ynepxanume Hamps- | cepum 200 B: 200 — 300 1 B Y | Y2235
JKEHHS TIOCT. TOKA) cepuu 400B: 400 — 600 470
H16 0.0-30.0 0.1 c Y |Y |99
(Honmycrtumast — mpo- | 999: HamuGonee INPOIOIKHTENBHOE —BpEMS,
NOJLKUTCIIBHOCTD ABTOMATUYECKU OIPEACICHHON mpeodpa3oBa-
KpPaTKOBPEMEHHOI'O TeJleM
OTKJIIOYCHUST  OJIeK-
TpUYECTBA)
H17 | Pexum 3amycka 0.0-120.0 0.1 I'u Y Y 999
(CunXpoHU3UpYyIO- 999: CHHXpOHU3UPOBATh NPU MaKCHUMaJIbHOH
11asi 4acToTa) 4acTOTe
H26 | Brox Ttepmopesucto- | 0: He aktuBeH - - Y |Y |0
pa PTC 1: AxTuBeH (TIpU NPEBHINICHUH YPOBHS CHI'HA-
ma (PTC) ma nmcmneit BemBommtcs “OH4”,
MIPOUCXOJUT HEMEAJEeHHAasi OCTAHOBKA J[BHIa-
TNl M MpeKpalleHne MOLYISIIUN Hpeodpaso-
BaTels)
2: AxtuBeH (TIpU IPEBBILICHUN YPOBHS CHI'HA-
na (PTC) - mpomomxeHue pabOTHI M BBIBOX
MpefyNpeKAeHUs O TeperpeBe , CHUTHAl
(THM) )
H27 | (YpoBeHb) 0.00 —5.00 0.01 B Y |Y 1.60
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5.1 Tabnuubl dyHKUMOHAmNbHBIX KOAOB

(Kon H nponomxkenue)

3 0 2
. 2 gl2 s £
Kon | HammenoBanue Jlnana3oH yCTaHOBKH JaHHBIX g E g3 L§ ) % g 3 >
ES| E|85EFE £% =
=g| 2 |83&5%3 5 & 3
Hao | o |5 B g > 5 &)
H30 | PabGora nuHuu cBsizu Komanpna yactoTs! Komanpa 3amycka - - Y Y 0 5-95
(Bp160p dyHKIIMN) 0: FO1/C30 F02
1: mopt RS485 ITH F02
2: F01/C30 mopt RS485 T4
3: mopt RS485 IT4H mopt RS485 T4
4: mopt RS485 (ommms) F02
5: mopt RS485 (ommust) nopt RS485 ITH
6: F01/C30 mopt RS485 (ormms)
7: nopt RS485 IT4 nopt RS485 (ommums)
8: mopt RS485 (ommust) nopt RS485 (onuwms)
H42 | Emxocts koHzeHcato- | JIns yka3aHus Ha 3aMEHY KOHIEHCATOpOB 3BeHa | 1 - Y N - 5-96
POB 3BEHA IOCT. TOKA nocT. Toka (0000 — FFFF: mectHaaaTepuyHblii)
H43 | Bpems paboter oxmax- | [lokaseiBaeT Bpemst pabOTBI BEHTHJISTOPOB OXJa- | - - Y | N -
JAFOIINX BEHTHJISITOPOB | KIeHHA (JUI UX 3aMEHBI)
H47 | Hauanpnas émkocTh | Jlns ykazaHMs Ha 3aMEHy KOHJECHCATOpOB 3BeHa | 1 - Y N YcraHoBneH
KOHJIeHcaTopoB  3BeHa | mocT. Toka (0000 — FFFF: mectHagnarepiuaHbii) Ha 3aBOJIE
MIOCT. TOKa
H48 | CoBokymnHoe Bpemst | Jlns ykazaHus Ha 3aMeHY KOHJIGHCAaTOpPOB Ha Iuiate | - - Y N -
paboter  xongencaropa | (0000 — FFFF: mectnanuarepuunslii). Bozmox-
Ha PCB HOCTh U3MEHEHHSI.
H49 | oxbop craproBoro | 0.0 -10.0 0.1 c Y Y 0.0 5-97
pexnMa
(monbop BpeMmst 3amycKa)
H50 | He muneitnas wmogmens | 0.0: (OrMeHHTB) 0.1 I'm | N Y 3aBUCUT OT
V/f xapakTepuCTHKI 0.1-120.0 HA3HA4YCHUS
(Hacrora) MMOCTaBKU
H51 | (Hanpsoxenue) 0 - 500: AVR — ynpaBnsemoe BbIXOAHOE Hamps- | 1 B N Y2 | 3aBucutr otT
JKeHue Ui anekrponasurareneit 400 B cepun Ha3HA4YCHUS
MOCTaBKU
H56 | Bpems topmoxenust g | 0.00 — 3600 001 |c Y Y 20.0
BBIHYX/IEHHOU ocTa-
HOBKH
H63 | Orpanuuenue HuxHero | 0: OrpanuueHo 3HaueHueM koga F16 | - - Y Y 0
npenena BBIXOHOM (J4acTtoTa yMEHbLIAaeTCsi 1O 3HAYCHUS,
YaCTOThI ykazanHoro B F16, paGora mpomonxka-
(Be160p pexnma) €TCsl Ha 9TOi yacToTe
1: Ecnu BeIxOomHas yacToTa OITyCKaeTcs
HIKe orpanudenHoi F16, nmpomcxoour
TOPMOXKEHHE 0 OCTAHOBKH DJIEKTPO-
JIBUTATENS
H64 | (Gmauenme  orpamude- | ( paBHO 3HaueHHIO F16 0.1 Im | Y Y 2.0
HUSI) 0.1 -60.0
H69 | Aromaruueckoe Ttop- | 0: He akTuBeH - - Y Y 0
MOYKEHHE 1: AKTHBEH
H70 | VopaBnenue  mpenot- | 0.00 (PaBHa BpeMeHH TOPMOXKEHHS) 001 |Tm |Y Y 999
BpawenueM neperpysku | 0.01 — 100.0 /e
(Cxopoctb naaenus | 999 (He aktuBeH)
YaCTOTHI)
H71 | Xapakrepuctuku T1op- | 0: He akTuBeH - - Y Y 0 5-98
MOKEHHS 1: AkTUBEH
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5.1 Tabnuubl dyHKUMOHAmNbHBIX KOAOB

(Kon H nponomxkenue)

& ° e
: s gz 5 2
< = < =) ég 2 =
Kon | HaumenoBanue Jlnana3oH ycTaHOBKH TaHHBIX g = = 12glg E ;.: E S
Moo | m | Bl X > > o
H80 | Ycunenue mis momasne- | 0.00 —0.40 0.01 - Y y 3aBucur ot | 5-98-
HHUA KoneOaHWil BBIXOI- HOMHHAJIbHOM
HOT'O TOKa MOIIHOCTH *3
H86 | 3apesepBupoBano *2 0-2 1 - Y | Yl | 3aBucur  oT | -
Y2 | HOMUHANBHOMH
MOIIHOCTH *3
H87 | 3apesepBupoBano *2 25.0-120.0 0.1 I'm |Y |Y [250 -
H88 | 3apesepBuporano *2 0-3,999 1 - Y N 0 -
H89 | 3apesepBupoBano *2 0 - - Y |[Y |O -
H90 | 3apesepBupoBano *2 0 - - Y |[Y |0 -
H91 | 3apesepBupoBano *2 0 - - Y |Y |0 -
H92 | IIponomxenue paboThI 0.000 — 10.000. 999*1 0.001 | - Y Y1 | 999 5-98
(komnoneHnt P:  ycuie- Y2
HHE)
H93 | (xommoHeHT I: Bpemst) 0.010 — 10.000. 999*1 0.001 | - Y Y1 | 999
Y2
H94 | CoBokynHoe Bpemst pa- | MannmanmsupoBars naHeble  (BosmoxHOCTH | - - N | N |-
OOTBI SIEKTPOBHUIaTENsl | MEPEyCTAaHOBKH)
H95 | Topmoxxenue mnoct. To- | 0: MenneHHsli - - Y |Y 1
koM (Pexum Ttopmoxe- | 1: Beictpsrit
HYST)
H96 | Ilpuoputer  KHOIKH Hpuopurer | TIpoBepka  Ha- | - - Y |Y |0 5-99
CTOIT / TIposepka KHOITKH JTUYHAST KOMaH/IbI
HAINYUS KOMAaH/1bl CTOI 3aIyckKa
3aIycKa 0: BBIKJI BBIKJI - - Y |Y |O 5-99
1: BKIJI BBIKJI
2: BBIKJI BKJI
3: BKIJI BKJI
H97 | Ouncrka uctopum omm- | Bo3Bpar k mepBOHaYaIbHOMY COCTOSHHIO (IpH | - - Y |Y |- 5-99
00K npucBoeHny H97 3Hauenus 1)
H98 | ®ynkmus 3ammursl / Co- | 0 - 63: (Orobpa3nts nannsle Ha XKK kmaBuarypsr | - - Y |Y 19 (buter 4, 1, | 5-100

XpaHCHUS
(Ykazathb orepanuo)

B JlecaTHIHOM (opmare. 3HaueHus 6uta: «0» s
OTKJIIOYEHHOTO, «1» JUIS ITOKIIIOYEeHHOTO

but 0: ABTO NOHMXKEHHE HECYILEH YacTOThI

but 1: O6Hapy)uTh NOTEPIO (hassl BBOAA

but 2: O6HapyuTh NOTEPIO (hasbl BEIBOAA

but 3: BoiOpaTh KOHTPOJBHYIO TOUKY UISL OIpe-
JIeTIeHHs. OKOHYAaHHUs CpOKa CIy>KObl KOHJEHCa-
TOPOB CUJIOBOM CXEMBbI

but 4: Onpenenuth OKOHYaHUE CPOKA CITYKOBI
KOHJICHCAaTOPOB CHIIOBOH CXEMBI

but 5: OGHapyXuTh OJOKHPOBKY BEHTUIATOPA
HOCT. TOKa

0=1
butet 5,3.2 =
0)

*1 Ecnu Bel BBOOWTE YCTaHOBKH C KJIABHATYpPbl, €ANHHIA BO3PACTAHMSI OTPAHUYMBACTCSI KOJIUUECTBOM CHM-
BOJIOB, KOTOPOE MOJKET OTOOPa3UTh CBETONHOIHBIH MOHHUTOP.
(ITpumep) Ecnu nquanaszon ycranosku -200.00 — 200.00, enunauneid Bo3pactanus Oyaet: «1», ms -200 - -100,
«0.1» s -99.9 - -100.0 1wt 100.0 —200.0, «0.01» -9.99 - -0.01 u a1 0.00 — 99.99.
*2 H86 - H91 oroOpaskeHbl, HO 3ape3epBUPOBAHBI IS ONMIIMOHAIBHBIX IUTaT. Ecin He yka3zaHO WHOE, HE U3-

MECHSIUTE 3TH KOZBI.

*3 Breiopars 0.10 mra moneneit 45 kB u Beimte (cepun 200 B) u 55 xB u Boime (cepun 400 B), 0.20 miist mo-
neneit 37 kB u mHmke (cepun 200 BO 1 45 kB u mike (cepun 400 B).
*4 Beroepute 2 nist Mmoneneit 45 kB u Boime (cepun 200 B) u 55 kB n Bemme (cepuu 400 B), 0 it mozeneit 37
kB u Himxe (ceprn 200 BO u 45 xB u Hike (cepuu 400 B).
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5.1 Tabnuubl dyHKUMOHAmNbHBIX KOAOB

Konpl J: mpukianneie pyHKIIUU

- 2 | F
Kon | HaumenoBanue Jlnana3oH yCTaHOBKH JaHHBIX = 5 g |2glg = ;.: g 8
S5 - S T il =) VR = { @)
JO1 | TIM/ peryaupoBanue 0: He axTuBen - - N Y 0 5-103
(pexum) 1: Hcnonp3oBaHMEe yHpaBiCHUS MPOLEC-
COM (HOpMAJIBHBIN PEXUM)
2: Hcnomp3oBaHUE YIPaBIECHHS IPOIEC-
coM (MIHBepCHBHBIN pexXuM)
JO2 | xoMaHza ynpaBJIeHUsS 0: KiaBuarypa - - N Y 0
1: Komanga npouecca [T/ 1
(YcranoBku nanubix E60, E61 u E62
TaKxKe TpeOyIoTcs)
3: BBEPX \ BHI3
4: CBs3b
J03 | P (Yeunenne) 0.000 —30.000*1 0001 |Pa3 |Y |Y | 0.100
Jo4 | 1 (Bpems unterpupoBanus) 0.0 —3600.0*1 0.1 c Y |Y |00
J05 | D (lubdepenmmansroe Bpems) | 0.00 — 600.00* 1 00l [c [Y |Y |0.00
J06 | (Pumbtp obparhoii cssu) 0.0 —900.0 01 Jc [Y Y 05 [5-109
J10 (HO)]aBHeHI/Ie TMEPEPEryIupoBaHua 0-200 1 % Y Y 200
814010)]
j11_| (Bbibop BeIXOna aBapmiiHoro cur- . ABapuiiHplii curHam B aGCOMIOTHOM | - - Y |Y |0
Haua) 3HAYCHHH
1: ABapuiiHbplii cuTHanm B aOCOIIOTHOM
sHadenuu ¢ HOLD / YAEPX KAHUE
2: ABapuiiHBIH CHTHaJl B a0COJIOTHOM
snaueHnu ¢ LATCH / BJIOKMPOBKA
3: AsapuifHBIi curHaa B aOCONIOTHOM
3Hayenuu ¢ HOLD u LATCH
4: ABapHiHBIM CUTHaJ CO 3HAUYEHHEM OT-
KJIOHEHHS
5: ABapuiiHBIIl CHTHall CO 3Ha4E€HHEM OT-
kioHenus ¢ HOLD
6: ABapuiiHBIIl CHTHall CO 3Ha4E€HHEM OT-
kionenns ¢ LATCH
7: ABapuHHBIA CUTHAQJI CO 3HAYEHHUEM OT-
xionenus ¢ HOLD u LATCH
712 (ABapHiiHEIH CHTHAT BEPXHETO |31 00 1 % Y |V 100
npexnena (AH))
J13 N 0-100 1 % |Y |Y |O
ABapuiiHbIi curHan
HIkHero npenena (AL))
J15 . | 0: OTximioueH 1 Tm |Y |Y |0 5-111
(Yacrora OCTAaHOBKH JUISI HU3KOH 1-120
CKOPOCTH TIOTOKA)
J16 1-60 1 c Y |Y |30
(Mcrekiiee BpeMs OCTaHOBKH IS
HU3KOH CKOPOCTHU IOTOKA)
J17 (Yacrora 3amycka) (1): OITngloqu 1 Tw | Y |Y |O
J18 (Bepxuuit mpenen and BbIBOIa 1-120 1 T Y Y 999 5-112
nporecca [T 999: 3aBucur ot ycraHoBku F15
J19 (HmwxHuii mpenen BBIBOAa MpoO- 1-120 1 o 1Y Y 999
necca [T 999: 3aBucur ot ycraHoBku F16
J21 3ammra oT 0o0pa3oBaHHs KOHACH- | 1 — 50 1 % Y Y 1 5-113
cara
J22 | TlocnenoBatenbHocTh  nepewito- | 0: VHTerpupoBaHHas craHpapTHas Io- | - - N |Y |0
YEeHHs Ha CETh CIIe/I0BATENIbHOCTD NMEPEKITIOUEHHS
1: ABTO mepekiroYeHHe NPHU aBapHH IIpe-
obpasoBarens

*1 Ecnu Bel BBofHUTe YCTaHOBKH C KJIABHATYpbI, SAMHUIIA BO3PACTAHHUS OIPAHUYNBACTCS KOTHYECTBOM CHMBOJIOB, KOTOPOE MOKET OTOOPa3HTh

CBETOZ[MOZ[HBIﬁ MOHHTOD.

(ITpumep) Ecnu nuanason ycranosku -200.00 — 200.00, eaunuueit Bospacranus Oyner: «1», st -200 - -100, «0.1» i -99.9 - -100.0 u s

100.0 —200.0, «0.01» -9.99 - -0.01 u s 0.00 — 99.99.
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5.1 Tabnuubl yHKLMOHaNbHbIX KOOOB

(Kon J mpopomkeHne, MHOTOMOTOPHBIN PEKUM)

>< T
=g & = 0OQ| o Tz » ]
Kon HaumenoBanue Jlnana3oH yCTaHOBKH JJaHHBIX =3 E |E & &8 = § =
=g 5255288 2
HefF m S el E>E s O
J25 YnpasieHue HacoOCoM 0: HemocTyneH 1 - N Y 0
(BBIOOD pexHMa) 1: locTyneH (3aKpemjIeHHBIH IBUTaTelb C
WHBEPTOPHBIM IIPHBOIOM)
2: JlocTyneH (IUIAaBAlOLIMiA JBUTATEIb C
WHBEPTOPHBIM IIPHBOIOM)
J26 Pexxum motopa 1 0: Henocrtynen (Bcerga BBIKIL.) 1 - Y Y 0
127 Pexxum motopa 2 1: noctynex 1 - Y Y 0
J28 Pexxum motopa 3 2: IpUHYIUTEIbHBIN 3allyCK OT CETH 1 - Y Y 0
J29 Pexxum motopa 4 1 - Y Y 0
J30 [opsnox nepexirodeHust MOTopoB | 0: 3aKperuIeHHBIH 1 - N |Y 0
1: ABromaruueckuit
(mocTostHHOE BpeMsi paboThI)
J31 PexriM 0CTAHOBKH JIBUTATENIS 0: ocraHOBKa BCcex jaBurarenceid (u ¢ wH- | 1 - N Y 0
BEPTOPHBIM IIPHBOJIOM H C CETBIO)
1: OcraHoBKa TOJBKO MOTOPOB C HHBEp-
TOPHBIM TPHUBOIOM (MCKJIIOYasi COCTOSTHHE
aBapuu)
2: OCTaHOBKAa TOJBKO MOTOPOB C HHBEp-
TOPHBIM TIPUBOAOM (BKJIIOYAsi COCTOSTHHE
aBapum)
J32 Bpems Beimepxku 1 nepekiro- | 0.0: HeBO3MOXKHO MEpeKIIIoUeHNE 1 - Y Y 0
YeHHs JBHUTraTes 0.1 no 720.0 yacoB: quana3oH BpeMeHU
MIePEKITIOICHHS
999: 3a¢ukcupoBaHo Ha 3 MUHYTax
J33 ITepuon curnamuzanuu o nepuo- | 0.00 xo 600.00 0.0l |cex |Y Y 0.1
JIMYECKOM TIEePEKIIOUCHUH
134 YeranoBka asurarens ¢ nutanuem | 0 go 120 1 I'm |Y Y 999
ot cetn (Yacrora) 999: 3aBUCHT OT ycTaHOBOK J18
(DTOT KOA UCTIONB3YETCSI U  OTIPEACICHUS
— OTKJIIOYATh WM HET JBUraTelb C NUTa-
HHUEM OT CETH ITyTeM IIPOBEPKH YaCTOTHI Ha <
BBIXOZIE IBUTATENsl C WHBEPTOPHBIM IIPU- 2
BOJIOM). z
J35 (JInutenpHOCTB) 0.00 10 3600 mepe | cexk | Y Y 0 z
MeH S
Has E
J36 Otkmouenne apuratens c¢ mura- | 0 o 120 1 I'm | Y Y 999
HHUEM OT CETH 999: 3aBUCHT OT ycTaHOBOK J19
(Hacrota) (DTOT KOA UCTIONB3YETCS [UIS  OTIPEACICHUS
— OTKJIOYaTh WJIM HET JABUTATelb C IPO-
MBIIUIEHHBIM ~MEXaHHYECKHM HPHBOJOM
IIyTEM IPOBEPKH YacTOTHI HA BHIXOJE JBU-
raTeis C ”HBEPTOPHBIM IIPUBOIOM).
J37 (JInutenpHOCTD) 0.00 10 3600 mepe | cexk | Y Y 0
MEH
Has
J38 Bpewms 3agepKKu KOHTAKTOpa 0.01 mo 2.00 0.01 |cex |Y Y 0.1
J39 Bpewmst TePEKITIOYCHUS s | 0.00: 3aBucur ot ycranoBok FO8, 0.01 mo | mepe | cex | Y Y 0
BKJIIOUEHHsT MoTopa (Bpemst 3a- | 3600 MEH
ME/IJICHUS ) Has
J40 Bpemst nepexmrouenus g or- | 0.00: 3aBucur or ycranoBok F07, 0.01 mo | mepe | cex | Y Y 0
KIIIOYeHus: MoTopa (Bpems ycko- | 3600 MeH
peHus) Hast
J41 VYposenp mnepexmrouerust MoHTa- | 0.00: 3aBucuT ot ycranoBok F07,0.01 ot 0 | 1 % Y Y 0%
Ka/IEMOHTa)ka MOTOpa 1o 100
J42 [lepexnrouenue MoHTa- | 0.0: HemocTynHO 0.1 % Y Y 0.00
xKa/neMoHTaxa MotopoB (meptBast | 0.1 mo 50.0 %
30Ha)
J43 Yacrora 3amycka ynpasienus PID | 0: HegoctynHo 1 'y Y Y 999

or 1 10 120
999: 3aBucHT OT HacTpoek J36
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5.1 Tabnuubl yHKLMOHaNbHbIX KOOOB

(Kon J mpopomkeHne, MHOTOMOTOPHBIN PEKUM)

o ol , X =
< © < E 5| 8 £ % g
Kon HammenoBanne Jlnana3oH yCTaHOBKH JJaHHBIX E § E % % é* § g > o g
TENIEEEE S I
HefF m S el E>E s O
J45 Ha3znauyenue curnana Ha: 100: 3aBucur ot Hactpoek E20 no E22 1 - N Y 100
(1 peneiiHO# BBIXOTHOM ILIaThI)
J46 (Y1A/B/C) 60 (1060): YcranoBka apurarens Hacoca 1 ¢ | 1 - N Y 100
WHBEPTOPHBIM mpuBogoM (M1 1)
J47 (Y2A/B/C) 61(1061): YcranoBka aurarens Hacoca 1 ¢
MexaHndeckuM npuBogoM (M1 L)
(Y3A/B/C) 62 (1062): YcraHoBKa aBUrareist Hacoca 2 ¢
HMHBEPTOpHBIM IpuBoaoM (M2 I)
63(1063): YcranoBka auraresst Hacoca 2 ¢
MeXaHW4ecKuM MpuBogoM (M2 L)
64 (1064): YcranoBka aBuraTens Hacoca 3 ¢
HMHBEPTOPHBIM TIpuBozxoM (M3 1)
65(1065): YcranoBka aurarens Hacoca 3 ¢
MexaHudeckuM npuBogoMm (M3 L)
67(1067): YcraHOoBKa IBUTATENs Hacoca 4 ¢ i
MexaHuueckuM npusogom (M4 L) =
68(1068): Ilpemynpexparomuii CUrHAI O 2
nepuoandeckoM nepexirodeann (MCHG) %
69(1069):  OrpaHHYMTENBHBIA  CHUTHAI l%
ynpasienus: Hacocom (MLIM)
J48 O6mee BpeMst paboTsl aBuratens | MHAMKAIWS COBOKYITHOTO BpeMeHH paboTsl | 1 yac | Y Y -
(Motop 0) JIBUTATEJIS JJ1s1 3aMCHbI
J49 (Mortop 1) 1 gac |Y |Y |-
J50 (Mortop 2) 1 yac | Y Y -
J51 (Mortop 3) 1 gac | Y Y -
J52 (Motop 4) 1 gac | Y Y -
J53 MaxkcumainbHoe COBOKyIHOe | MHaukanuss MakCUManbHOro uuciaa pas | 1 paz | Y Y -
YHCIIO pa3 BKIIIOUEHHs pelle BKJIFOYEHUI KOHTAaKTOB BBIXOAHOH pe-
JIEWHOH IUIaThl WIIM TaKUX )K€ KOHTAKTOB,
BCTPOEHHBIX B [THU
(Y1A/B/C) na (Y3A/B/C) Ot 1 mo 1000
J54 (Y1), (Y2),(Y3) J171s1 BBIXOIHOM pesieiiHOH maThl 1 pa3 | Y Y -
J55 (Y5A), (30A/B/C) J171s1 BCTpOCHHBIX MEXaHHYECKUX KOHTAKTOB | 1 pa3 | Y Y -

5-18




5.1 Tabnuubl dyHKUMOHAmNbHBIX KOAOB

Konp! Y: @yHKIIMM COEMHEHUS

3 0 E
= vl E o 8
< X s E S 2 2 5
Kon HaumenoBanue JInana3oH yCTaHOBKH JaHHBIX = = E 8¢ | g % ;.: E g
M o 0 S E MRl > 5 O
y01 ITopt RS485 (B mu): 5-115
(Anpec cranmun) 1-255 1 - N Y 1
y02 (Betbop  pexnma | 0: HememieHHOE BBIKIIOYCHHE W ABAPUMHBIA | - - Y Y 0
IpU  OTCYTCTBUHM | curHan Er8
OTBETA) 1: BoixroueHnue u aBapuiinblii curnan Er8 nocie
paboTHI B TeUeHNE BpeMeHH 1o Taiimepy y03
2: IloBTOpHAs MONBITKAa B TEUYCHUE BPEMEHH IO
Taiimepy y03. Eciau momnbiTka He ynaercs, BbI-
KJItoueHUe W aBapuiiHblid curHan Er8. Ecnu yna-
eTcsl, IPOAOIDKEHHE PabOTBHI.
3. IlpogomxeHue paboThl
y03 (Taiimep  moBTOpP- | 0.0 — 60.0 0.1 c Y Y 2.0
HOMW TIOTIIBITKH)
y04 (Cxopocts  aBomd- | 0: 2400 - our/c | Y Y 3
HO¥H Tiepeadn) 1: 4800
2: 9600
3: 19200
4: 38400
y05 | (lnmnHa naHHbBIX) 0: 8 6ut - - Y Y 0
1: 7 6ut
y06 (ITposepxa 1O | 0: OrcyrerByer - - Y Y 0
YETHOCTH) 1: YetHoe cocrosiHne
2: HeueTHoE cocTosiHUE
v07 (CromoBble OUTHI) 0: 2 6ur N N Y Y 0
1: 1 6ur
y08 (Bpemss  obmapy- | 0 (Her o6HapyxeHnus), 1 — 60 1 c Y Y 0
KEHHS OLINOKH
OTCYTCTBHS OTBETA)
y09 | (Murepsan orsera) | 0.00 —1.00 001 |c Y Y 0.01
y10 (Beibop  mpotoko- [ 0: TIporokom Modbus RTU - - Y Y 1

n1a)

1: IIporoxomn 3arpy3unka Frenic Loader (SX)

2: IIpoToKON YHHBEPCAJIBLHOTO IpeoOpa3oBaTels
yacToTsl Fuji

3: IIpotokon Megasys-N2 (toabko st [TH usro-
toBieHHBIX Uit A3un (A) u EU (E))
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5.1 Tabnuubl dyHKUMOHAmNbHBIX KOAOB

(Konp! Y nmponomxkeHue)

: 2 | F
< R < g % 5 § %
Kon | HaumenoBanue Jlnana3oH ycTaHOBKH JaHHBIX g E g 5 © ) x| 5 & >
2| E|2EfiE|
=g| & |2E/SE5¢ 3
Hal| m |NBESS> 5 O
y11 | ITopr RS485 (om- | 1-255 1 - N Y 1 5-115
us):
(Anpec crannmn)
yl2 0: HemenneHHOE BBIKIIOUCHHE M aBapUMHBIA CUrHal | - - Y Y 0
(Beibop  pexuma | ErP
npu  ommbke OT- | 1: Beikirouenue u aBapuiiHbiii curnan ErP mocne pa-
CYTCTBHS OTBETa) 0OTHI B TEYCHHE BPEMEHH 110 Taimepy y13
2: IToBTOpHAs MONBITKA B TEUEHHE BPEMEHH 110 TalMepy
y13. Ecinu nomneiTka He yaaeTcs, BBIKIIOUEHHE U aBa-
puitnbiil curian ErP. Ecnm ynaercs, nponomkenue pa-
OOTBI.
(Tatimep  mosTOp- | 3. IIpomoiKEeHHE PabOTHI
y13 | HOM NONBITKM) 0.0 - 60.0 01 |c Y | Y |20
(Ckopoctp  nBOMY-
yl4 | HOM mepenaun) 0: 2400 - éur/c |Y |Y |3
1: 4800
2: 9600
3: 19200
(JlnuHa naHHBIX) 4: 38400
yl5 0: 8 6ur - - Y Y 0
(ITpoBepka 1o uet- | [:7 gur
yl6 | HOCTH) 0: OrcyrcTByer - - Y |[Y |0
1: YetHoe cocrosHue
(Cromobie Gutbi) 2: HeuetHoe coCTOSIHHE
y07 0: 2 6ura - - Y |Y 0
(Bpemss  obmapy- | 1.1 gur
y18 | KemmA  ommbKI o Her oGnapyskenus), | — 60 T Y |Y |0
OTCYTCTBHS OTBETA)
y19 | (MuTepsan otseta) 7676077 o9 0.01 | ¢ Y |Y |00l
y20 (BriGop mpotokora) 0: mpoToxox Modbus RTU - - Y |Y 1
2: Tlporokon yHHBepcalbHOIro IpeoOpa3oBarelns Yac-
totbl Fuji
3: Metasys-N2 (Tonbko mis ITY W3roToBIEHHBIX UIsS
Aszun u EBpocoroza(OykBeHnbsie xkoasl A u E coorBet-
CTBEHHO))
y98 | DyHKUIUS OIMHBI Hctoynuk KoMmaHabl | McTouyHnK KOMaHIbl | - - Y Y 0 5-117
YaCTOTHI 3amycKka
0: | ITo H30 ITo H30
1: | Onmus muHEBL ITo H30
2: | Ilo H30 Onuyst IUHBI
3: | Onuus muHeL Onumst MIWHBI
y99 | OyHkuus  coenu- Hcrounnk KoMaHzp! | McTounuk KOMaH[bl | - - Y |N 0
HEHUS 3arpy3urKa YaCTOTHI 3amycKka
0: | To H30 my98 ITo H30 n y98
1: | 3arpy3unk ITo H30 n y98
2: | Ilo H30 n y98 3arpy3unk
3: | 3arpy3uuk 3arpy3unux
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5.2 OnucaHne yHKUMOHarbHbIX KOAOB

5.2 Onwucanne QyHKIIMOHATBHBIX KOTIOB

B nacrosimem paspnesie nmpuBOANTCS MOAPOOHOE onucaHue (YHKIMOHAIBHBIX KOJIOB, JOCTYIHBIX IS
npeobpazoBareneit gactoTsl cepun FRENIC-Eco. B kaxmoii rpymme KogoB (yHKIIHOHATBHBIE KOIBI PACIIONO-
KEHBI B TIOpPSAKE BO3pAacTaHMS MO HOMEpaM Ul ynoOCTBa JOCTyIa. 3aMEeTUM, YTO (DyHKIIMOHAJIbHBIE KOIBI,
CBSI3aHHBIE JIPyT C APYIOM B IIpolecce padoThl MpeoOpa3oBaTesst YacTOThI, PACCMaTPUBAIOTCSA B OMHCAHUU
(YHKIMOHAIBHOTO KOJla, HMEIOIEero HauMeHbnii HoMep. Takue cBs3aHHBbIE (yHKIIMOHAIBHBIE KOJBI yKa3bl-
BalOTCSl B CTPOKE 3ar0JI0BKA, KaK MOKAa3aHO HUXKE.

FO1 Komanpga gacrorsr 1 c.m. C30
5.2.1 Konw1 F (OcHoBHBIE pyHKIINM)
FO0O 3ammra JaHHBIX

Omnpenensier, TpeOyeTcs K 3alUTa AaHHBIX (QYHKIMOHAJIBHOIO KOJA OT CIY4YallHOrO M3MEHEHUsl MpH
ITOMOIIIM BCTIOMOTATEIhHOM KJIABHATYPHI.

3HaueHus

FOO DyHKUIHS

0 [To3BosisieT U3MEHSTD BCe AaHHble (YHKIIMOHAIBHBIX KOJIOB.

1 [To3BomnsieT M3MEHATh NAHHBIC TOJNBKO s (yHKIMOHANEHOro koma FOO. Ber ne
MOXKETE U3MCHSTH JIaHHBIC IPYTUX (DYHKIIMOHATIHHBIX KOJIOB.

Ecnu ¢yHkuus 3amutsl ganHbix akrusuposana (FOO = 1), To omepanuu mpu IOMOIIM KIaByI > / >

OrpaHMYEeHbl TAKMM OOPa3oM, YTO HUKAKHE JAaHHbIE (DYHKIMOHAIBHBIX KOIOB, KpoMe AaHHbIX FOO He moryT

i TN

HU3MEHATHCS ¢ KiIaBuarypel. YToOb1 m3MeHUTh NanHbie FOO TpedyeTcs omHOBpEMEHHOE HaXKaTHE v M >
Coser: Haxe ec FOO = 1, manHbIe QYHKIIMOHATBHBIX KOAOB MO>KHO U3MEHATH 110 JIMHUU CBS3H. J{JIs1 9THX

ueneit, ucnonszyercst (WE-KP), curHan, no3Bossiioiuii 13MeHsITh/peIakTHPOBaTh JaHHble (PyHK-
LMOHAJIbHBIX KOJIOB, B KadecTBe (YHKIMH, Ha3HAYaeMOW KOHTaKTy IudpoBoro BBoza. [lonpobOHO-
CTH B onucaHusx (pyHKIHoHANbHBIX konoB EO1 - EOS, E98 u E99.

FO1 3aganne yacToTsl 1 c.m. C30.

BbibupaeT cnocob 3agaHusa yactotel 1 (FO1) unu yactotel 2 (C30), NS ykasaHus xenaemomn
BbIXO4HOM YacToThbl Npeobpa3oBaTtens (CKOPOCTb BpalleHWs Bana anekTpoasuraTens).

ggim(ec}gﬂ(;l) Bri6opom 3nauenns FO1(C30) Ber 3aneiicTByeTe:

0 Kuonkn 2 u ™ na nanemu oreparopa. ( ¢c.M. I'maBy 3 «Oneparun ¢ naHei b0
onepaTopay).

1 Bxon HampspkeHus KoHTakT [12] (0 -10B DC, makcumanbHasi yactoTa COOT-
BeTCTByeT noteHnuany 10B).

2 Bxon Toka KoHTaKT [C1] (4 — 20 MA DC, MakcuManbHast 9aCTOTa COOTBETCTBYET
TOKY 20 MA ).

3 CyMMY BXOHOB HampspkeHHs U Toka (koHTakThl [12] m [Cl]. nana3oH ycra-
HOBKH W MaKCHMAJIbHBIC YaCTOTHI CM . BBIIIIE.

IIpumeuanue: Eciau cymMMma NpEeBBIIAET 3HAYEHWE MAKCUMaJIbHOM 4YacTOTHI,

OyaeT IpUMEHSThCS MAKCHMaJIbHAs 4acTOTa.

5 Bxo# HanpspkeHus koHtakta [V2] (0 — 10B DC, makcuManbHas 4acToTa COOT-
BeTCTBYyeT noreHnuany 10B).

7 AxtuBupoBars komanael Up(BBEPX) u Down(BHU3), naznadeHHble mjist
KOHTaKTOB I poBoro Bxoxa (as1st Toro ytoOs! Ha3HaunTs komanay Up(BBEPX) (E1-5
= 17) u Down(BHH3) (E1-5 = 18) konTakram mudposoro Bxona [X1] — [XS5]).
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5.2 OnucaHne yHKUMOHarbHbIX KO4OB

IIpumeuanue: Crioco0 3a7anHust 4acToThl (HarmpuMmep, 1o JMHUK cBsizu RS485 n
PSXUM «MHOTOCTYIIEHYATas 4acToTa») MMEIOT IMPHUOPHUTET Haja JPYyTUMU yCTAaHOBKaMH.
[onpobuoctu 0 padote mo muarpamme c.M. B [71aBe 4, Paznene 4.2 «['eHepaTop koMaHx 9ac-
TOTHI IBIKeHU (MEX456).

Cosger: * BBl MOXeTe yCTaHOBHUTbH BBIXOAHYIO YacTOTYy B HIMPOKOM JAWANa30HE C TI0-
MOIIBI0 YCTAHOBOK YCHJICHUSI M CMEIIEHHs, Ha aHAJIOTOBBIX BXO/aX (Ul HANpsDKEHHs Ha KOH-
takTax [12] u [V2] u TokoBoro Bxona koHrakT [C1]). [lonpoOHOCTH B onucaHiy (GpyHKIHOHAb-
Horo koza F18.

* BBl MOXeTe akTHBHPOBATh (DMIIBTP CHIDKEHHS IIyMa IO aHAJIOTOBBIM BXozxam (Ui Ha-
psDKeHHs Ha KoHTakTax [12] u [V2] u ToxoBoro Bxona koHTaKT [C1]). [TonpobHOCTH B ontncannn
¢yHKIHOHANBHEIX KomoB C33, C38 u C43.

* Tlpu nomoiu koMaHbl «4actotra 1/ yactora 2» (Hz2/Hz1), Ha3HadeHHO# onHOMY 13
KOHTAKTOB IIM(POBOTO BBOAA, BBl MOXeTe NMEPEeKIIFOYaThCs MEXKIY IBYMSI HACTPOHKH KOMaHIbI
yactotsl (Komanae! yactorsl 1 u 2). [TogpoOHOCTH B onncanuu GyHKIMOHAIBHBIX KomoB EO1 —
EO0S5, E98 u E99.

*  Bp moxere m3MmeHsaTe komanny uactotel 1 (FOl) mpm momomm HopMasibHO-
ro/uHBepcuBHOTO pexknma pabotsl (C53) mmm xomauns!l koHtakra (IVS). IloxpoOHocT B omu-
caann «llepexmroueHne Ha pabory B HOpMaibHOM/WHBepcHMBHOM peknme (IVS)» dymkmmo-
HaipHBIMH KomamMu EO1 — EOS.

F02 VipasieHue myckoM
BpibeprTe HCTOUHMK, BBLAAIOIINI KOMaHy 3aycKa Juisi paboThl 3J1€KTPOJBHUIaTEIsl.

3Hauenust | Pexum pabots HcToynnk KoMaH 1Bl 3aITycKa

F02

0 3amyck ¢ maHenu oneparopa | <maHeJb Ooreparopa>
AxtuBupyet kHorkd RUN u STOP Ha manenn omeparopa ais
3aIycKa OCTaHOBKH 3JIEKTpoABHrareins. B ciydae ctangapTHOH
[IAHENN OIIepaTopa, HAINPAaBICHUE BPAIIEHHUSA OMNPEEISeTCs
TeM, Ha kKakoil u3 koHTakToB (FWD wmmm REV) Oputa momana
KOMaH/a.
<Ha MHOrO(yHKIMOHAILHOM TIaHEJU OIlepaTopa™
Axrtusupyer kHonku FWD, REV u STOP nns 3amycka u oc-
TaHOBKH JJIEKTPOIABUIATEIS.
(Het HEoOX0OMMOCTH yKa3bIBaTh HANPaBICHUE BPALICHHUS )

1 Buewnuii curnan AKTUBUpPYET BHELIHUE CHUTHANbI, JaHHble koHTakTaM FWD u
REV 114 3anycka 37eKTpoABUraTesis.

2 3amyck ¢ mynsTa oneparopa | AKTUBHPYET TOJBKO BpallleHHE BIepen. Bel He Moxere 3armmyc-

(BpaleHue TOJILKO BIIEpEN) KaTh DJIEKTPOJBUTATENh B OOpaTHOM HampaBiieHuu. HeT HeoO-

XOOAMMOCTH YKa3bIBaTh HAIIPaBJICHNUE BpalllCHUA.
(Ha crannaprHoM mysnbTe oneparopa >
Axtusupyet kHonkud RUN u CTOII ans 3amycka U OCTaHOBKU
SNIEKTPO/IBUTATEIIS.
<Ha MHOTO(YHKIIMOHATEHOM IYJIBTE OllepaTopa™>
AxrtuBupyet kHonikd FWD u STOP ams 3amycka ¥ OCTaHOBKH
3NEKTPOABUTATES.
He3axtuBupyer kHonky REV.

3 3amyck ¢ mynsTa oneparopa | AKTUBHPYET TOJNBKO BpallleHWE Haszal. Bel He moxkere 3amyc-

(BpallieHne TOJNBKO Ha3a) TUTH JJIEKTPOABUTATENb B HalpapieHuH Briepea. Her HeoOXxo-
JIUMOCTH YKa3bIBaTh HAalIPaBJICHUE BPAILECHHS.

<Ha crangapTHOM IynbTe omneparopa >

Axtusupyet kHonku RUN u STOP s 3amycka 1 0CTaHOBKU
JIIEKTPOIBUTATENIS.

<Ha MHOTO(YHKIIMOHAIEHOM IYJIBTE OllepaTopa >
Axtuupyet kHonkd REV n STOP nmns 3amycka U 0CTaHOBKH
JJIEKTPOJIBUTATEIIS.

Je3aktuBupyer kHonky FWD.

Coger: Ecnu ¢pynxumonansheiii xon F02 = 0 wmu 1, ¢ynkuus 3amycka/ocranoBku Brepen (FWD) u
(dysknus 3amycka/octaHoBku Hazan (REV) momxkHbl ObiTh HasHaueHbl koHTaktTaM RWD u REV cooretct-

BCHHO.
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B nomonnenue k QyHKumoHansHOMY Komy FO02, ommcaHHOMY BHINIE, CYIIECTBYET HECKOIBKO IPYTUX
JIOCTYITHBIX CPENCTB, MMetonux npuoputet Hax FO2: [epexmrouenne JucTaHIMOHHBIN/MeCTHBIH, JIMHUS CBA3H,
KOMaH/1a 3arrycka/octanoBku Brepen 2 (FWD2), n komanna 3amycka/octanoBku Hazaz 2 (REV2). [longpobroctn
B nuarpamme B [mase 4, Paznene 4.3 «'eHeparop xomanas! nemkeHus» (MEX456).

B Tabnmie BHH3Y mMOKa3aHa B3aWMOCBSI3b MEXIy yIpaBlIieHHEM O IMU(POBEIMA KOMaHJAMH M KOMaH-
namu na”enu omeparopa (F02 = 0, nanpaBneHue BpallieHust OnpeeseTcs MUGPOBBIMU BXOJAMH)..

KHomnka Ha knaBuarype Lludpossie BBOIBI . Pesynbrar
P e (Koneunas
fuy 1op) (FWD) (REV) Komarza)
- ON - - Cron
ON OFF OFF OFF Cron
ON OFF ON OFF 3anyce
BIIEpeX
ON OFF OFF ON zzgy“ Ha-
ON OFF ON ON Cron
IIpumedanue * Ecmu xomauasl mudposoro Beoga (FWD) u (REV) ncnonssyrorces
JUISL yKa3aHUsl HaNpaBJIeHHs BpallleHHs anekTpoaBuraress, To komanasl (FWD2) u (REV2) ne
UCIIOJIB3YIOTCS.

* Ecnu Ber Haznaumm gysakimo (FWD) wmn (REV) kontakram [FWD] u [REV] Ber He
MOXKETe H3MEHSATh YCTAaHOBKY (yHKIIMOHANBHOTO Kona F02, eciin koHTakTel [FWD] u [CM]* miu
koHTakTH [REV] u [CM]* 3aMKHYTHI.

* Ecmu Ber ykazanmu Baemmanit curHan (F02 = 1) B kauecTBe KOMaHABI 3allycka U Ha3Ha-
gy Gyskmd, omrnaHsie oT (FWD) umu (REV) xontakram [FWD] mmu [REV] Heo6xomumo
COOJTIOIaTh OCTOPOKHOCTH IIPU M3MEHEHHN HACTPOHKH. I10CKoIBKY, ecin mpu 3ToM yciaoBuHu Bel
HazHauaete QpyHkuuio (FWD) nnu (REV) xonrakry [FWD] wnu [REV, xorna konrakrel [FWD] u
[CM]* nnm xonTaktel [REV] u [CM]* 3aMKHYTBI, 2JIEKTpOJIBUraTe)lb HAYHET paboTaTh.

*[CM] 3amensiercs Ha [PLC] nust pexxuma SOURSE (MCTOYHUK).

Ecmu nepexmrouerneM ympasnenus Jucranimonnoe / MectHoe BeIOpaHo «MecTHOEY,
JICCTBUE KOMaH] 3allyCKa [aHEeIH Olleparopa pa3jnyaeTcs B 3aBUCUMOCTH OT ycTaHOBKU FO2.
JlelicTBrE TaKkKe Pa3IMIaeTCsl MEXIy IaHEIbI0 OIepaTopa ¥ MHOTO(YHKIIMOHAIBHON MAHENbI0
omneparopa. ITogpo6HocTr B «llepekirodeHne pexuma padoTbl MEXIy ITUCTAaHIMOHHBIM U Me-
CTHBIM ynpaBineHuem» B [nase 3, Pa3nene 3.3.3.

FO03 MakcumainbHas yacTora

VYcTaHaBIMBaET MAKCHMAIBHYIO YacTOTY ISl paboThl AIEKTPOABUTATEIs. YCTAHOBKA YaCTOTHI 3 JIHa-
Ma30HOM JIOMYCTHMBIX YacCTOT JUIsi 00OPYIOBaHHS, MPUBOJUMOIO B JEHCTBHE MpeoOpa3oBaresieM 4acTOTH,
MOXXET BBI3BATH MOJIOMKY HJIM HEUITATHYIO CHUTYAllUi0. YCTAHOBUTE MAKCHMAIBHYIO YaCTOTY, B COOTBETCTBHH C
HCIIONB3yeMbIM 000pyaoBaHueM. sl BHICOKOCKOPOCTHBIX 3JIEKTPOIBHUIATENCH PEKOMEHIYETCS yCTAHOBHUTH
HeCylIy!o yacToTy Ha 15k,

- Jmana3oH ycraHOBKH AaHHBIX: 25.0 — 120.0 (I'm)

AOCTOPOKHO

IIpeoGpa3oBaTeib MOXKET C JIETKOCTBIO BBIBECTH JIBUTATENh HA BHICOKOCKOPOCTHOM PexuM paboTsl. [Ipu
W3MEHEHNN YCTaHOBKH CKOPOCTH BHUMATEIBHO 3apaHEE U3YyYUTE TEXHUUYECKUE XAPAKTEPUCTHUKU IO TPUMeE-
HsAEMOMY 000PYI0BaHUIO.

B uHOM citydae CylecTBYeT OIaCHOCTb ABAPUNHOU CUTYaLUU.

Coser:  Eciu Bol u3mensiere nanneie koga FO3, 9to0bl 1oOUTHCs OoJice BBICOKOH padodvell 4acToThI,
OTHOBpEeMEHHO m3MeHnTe naHHbie F15 (BepxHee orpaHmdeHHEe BEIXOMHON YaCTOTHI).
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F04 BazoBas gacrora c.m. H50.

FO05 HomuHaneHoe HanpspkeHne (mpy 0a30BO 4acToTe) c.m. H51

OTH (QyHKIHMOHAIBHBIC KOABI YCTAHABIMBAIOT 0a30BYI0 YAaCTOTy W HaNpshHKeHHE Mpu 0a30BOil wacTote,
HeoOxoauMoe Uit paboThl ANIEKTPOABUTATENS B LITATHOM pexuMe. KOMOMHAIMKM ¢ COOTBETCTBYIOLIMMH UM
komamu H50 u H51 3Tn yHKIMOHANIBHBIE KOABI MOTYT YCT@HAaBIMBATh apaMeTpbl, HEOOXOUMBIE sl pabOThI
AIIEKTPOJBUTATENS 10 HE TMHEHHON BOJIBT-4aCTOTHON XapaKTEePUCTHKE.

B crenyromem onmcaHUM CONEPXKUTCS WHPOPMAIUS 10 YCTaHOBKE, TpeOyeMoi as He nuHeitHoh V/f
XapaKTEePUCTHUKH.

ITpn BBICOKMX YacTOTaxX COINPOTUBIICHHUE 3JIEKTPOJBHUIATENs] MOXKET YBEJINYUTHCS, YTO NMPUBENET K Ia-
JICHUIO BBIXOJJHOTO MOMEHTA. DTa (DYHKIMS UCIIONIB3YETCs IS HOBBILICHHUS HAIPSHKEHUS IIPU BBICOKHX YacTOTaXx,
LITO6]:-I MpeaAOTBPATUTL 3TO SABJICHHUC. O[lHaKO, Brl HE MoxkeTe CACJIaTh BBIXOJAHOC HAIIPSKECHUEC OOJIBIIUM YEM
BXoJHO€E Hanpspkenue [14.

] bazoBas uyactora (F04)

YcTaHOBUTE HOMUHAJIBHYIO YaCTOTY, YKA3aHHYIO Ha MIMJIbIAUKE JIEKTPOJABUTATENISI MIIK B €r0 MacHopTe.
- Jnama3oH ycraHoBkH : 0T 25.0 o 120.0 (I'ry)

[J HomuHaJbHOe Hanpsi:keHue (npu 0a3oBoii yacrore) (F05)

Veranosure 0 mim HOMUHAJIbHYIO YaCTOTY, IIWJIBJAUKE JICKTPOABUTATEIIA WUJIN B €TI0 IMaCropTe.

3navenus  FO5 IIpeobpa3oBaTen YaCTOTHI MPOU3BEICT:
0 Brixomgroe HampspkeHue paBHO BXxogHOMY. (AVR otkimrouen. AVR: ABromarnde-
CKasl PEryJIHPOBKa BBIXOIHOTO HAIPSKEHHS)
160 — 500 (B) Vipasnsioniee BEIXOJHOE HampspKeHUE ISl dnekTpoasurareneii cepun 400 B.
(AVR - BrutoueH).

- Ecnu ycranosnen 0, npeoOpa3oBarelib 4acTOTHI MOAAET HANPSHKEHHE, IKBUBAJICHTHOE BXOJAHOMY Ha-
npsbkeruto [TY mpu 6a30Boii yacToTe.

- Ecnu nannbie ycranosneH He 0, mpeoOpa3oBaTeib 4acTOThl aBTOMATUYCCKH MOIICPKUBACT MOCTO-
SITHHOE BBIXOJTHOC HAIIPSKEHUE B COOTBETCTBUH C yCTaHOBKOM. ECiin Kakas-In00 U3 yCTaHOBOK aBTOMATUYECKOTO
YCKOPEHUS KPYTALIETO MOMEHTA, aBTOMATHYECKOTO COXPAHCHUS SHEPTHH WM KOMIICHCAIUU CKOJILKCHUS aK-
THUBHA, YCTAHOBKH HANPSHKCHUS JIOJDKHBI OBITh PAaBHBI HOMHHAIBHOMY HAMIPSDKCHUIO SIICKTPOBUTATEIIS.

[ He nuneiinas V/f xapaktepuctuka ajis yactorsl (HS0)
YcranaBnuBaet He JIMHeHHY0 V/f XapakTepuCTHKY Uil 4aCTOTBI.

- Junana3oH ycraHoBkH AaHHBIX: 0T 0.0 10 120.0 I'n
(Ycranoska 0.0 st H50 nezaktuBupyer He nuHeiHy0 V/f XapakTepuCTHKY.)

(] He nuneiinas V/f xapakrepucruka ajst Hanpstkenuss (HS1)

YcranaBnuBaet He JIMHEHHY0 V/f XapakTepucTHKy HamnpsOKEeHHS.

3Hayenust HS1 IIpeoOpa3oBaTeb 4aCTOThI IPOU3BEIET:
0-500 (B) VYipasisoiee BHIXOJHOE HalpsbKeHue Juid anekTponsurareneit cepuu 400 B. (AVR -
BKITIOYCH).
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Ecnn HomMuHanpHOE HanpspkeHue rpu 6a3zoBoii yactore (FO5) ycranosneno Ha 0 WM aBTO yCKOpEHHE
KPYTSILIETr0 MOMEHTA aKTUBHPOBAHO, YCTAHOBKH (PYyHKIMOHAIBHBIX K0J0B H50 1 H51 GynyT urHopuposarbcsi.

[Mpumedanue: 3aBOJCKHE YCTAHOBKU:
s mozmeneii 22 kB u Hioke He nuHerHas V/f xapakrepuctuka nesaktusuposana (HS50 =0, H51

=0).

s mozeneit 30 kB u Boitie ona akruBupoBana (H50 = 5 I'u, H51 =40 B).

33BOHCKI/I€ YCTAHOBKHU IO YMOJTYAHHUIO:

HanmenoBanue

DyHKIMOHATIBHBIA KOJ HomunanbpHas MomHocTh | HomMuHansHOE Hanps-
(xBT) JKEHUE TTUTAHUS
Fo04 BazoBas yactora 55-175 50T
FO5 HomunamsHOe ~ Hampsi- | 5.5-75 400 B
xkenne (mpu  Ga3oBOH
4acTOTe)
H50 He nuneitnas V/f xapak- | 30 u Huxe 0TI
TEPUCTUKA
(‘—Iz ctora) 37 u BbIIIE 5T
H51 He nuneiinas V/f xapak- | 30 u Huxe 0TI
TEPUCTUKA
(HI; — 37 u BbIIIE 40 B
IIpumep:
[] Hesimneiinas V/f xapakrepucTuka
BbixogHoe HanpsbkeHve, B
4 30Ha
30Ha NOCTOSAHHOTO
MOCTOSAHHOIO MOMeHTa 1
MOMeEHTa HanpsxeHus
[encreytowiee | l
HanpsaxeHue Ha
6a3oBon yacToTe
(FO5)
BbixoaHas
0 #= yvacToTa, 'y
BasoBas

yacrora,
(FO4)

MakcumaneHas
yacrora, (F03)

[ HesimHeliHas V/f xapakTepucTHKA ¢ OOHOI TOUKOIl mepernda

BbixonHoe HanpsixeHue, B

Hencreytoliee
HanpshkeHne Ha
6a3oBoli yacTtoTe
(FO5)

He nunenHas
V/F x-ka
(HanpsbxeHue)
(H51)

0

BbixogHas
__uacTora, 'y

He nuHenHas BasoBas
V/F x-ka yacTorTa,
(YacTora) (FO4)
(H50)
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[ HenuHeiiHast V/f xapakTepucTHKa ¢ OHOH TOYKOH meperuda pacrosioxeHol Bbile 0a30Boil
YacToOThI

BbixogHoe HanpsikeHue, B

He nunennas V/F x-ka '
(HanpsixeHwe), (H51)
[encTBytoLLee HanpspkeHne |
Ha 6a3oBoit yacTtoTe,(F05)
BbixoaHasi
vacToTa, 'y,
0 Baszoas He nuHeriHas
yacToTa, VIF x-ka
(FO4) (YacTota)
(H50)
F07 Bpewms yckopenust 1
FO8 Bpewms topmoxxenus 1

BpewMsi yckopeHwust - BpeMsi, B TeUeHHE KOTOPOTO BBIXOHAs YacToTa Bo3pactaeT ¢ 0 'l 10 MaKCUMAIbHOTO
3HA4YCHUsI. Bpemsi TOpMOXKEHHsI yKa3bIBACT BPEeMsi, B TEUCHHE KOTOPOTO YaCcTOTa MaJaeT ¢ MAKCUMAaJIbHOTO 3Ha-
yerns g0 0 '

- Jnama3zoH ycraHoBku gaHHBIX: OT 0.00 mo 3600 (cex.)

5 1 Makcu-
pems pasroHa ManbHas Bpemsi TopmoxkeHus 1
(FO7) yacToTa, (F08)
(FO3)
— -
Yacrtorta
CrapTtoBas " ocTaHoBku, 'y
yactoTa, 'y 1
.‘—’ £ 2 -
dakTnyeckoe dakTnyeckoe Bpems
BpeMmsi pasroHa TOPMOXEHWS
[Tpumeuanue * Ecnu Br1 BeIOHpaeTe ycKOpeHHe / TOPMOXKEHHE 10 S KPUBOH MIIM KPUBOIUHEWHOE (C.M.

«KpHBOJIMHEHHOE yckopenue / Topmoxkenue» (H07)), neiictBurensHoe Bpems yCKOpeHHs / TOPMO-
JKeHus Oynet Oosbie, yeM ykazaHHoe. C.M. onucanue HO7.

» Ecnu Bel yka3siBaeTe CIMIIKOM OOJIBIIOE BPEMsT YCKOPEHUSI / TOPMOXKEHHS (PYHKIINS OTPaHUYCHUS
TOKa WM (DYHKIHMS aHTH PEreHepaTHBHOTO NPEPBIBAHUS MOXKET aKTHBUPOBATHCS, YTO NPUBENET K
YBEIHYCHHUIO IEHCTBUTEIHHOTO BPEMEHH YCKOPEHHMS / TOPMOXKEHHS 110 OTHOLIECHUIO K YKa3aHHOMY
BpPEMEHH.

F09 VYBenuueHue KpyTAIIEero MOMEHTa C.m. F37

Ot (QyHKIMOHAIBHBIE KOl ONTHMHU3UPYIOT pabOTy B COOTBETCTBHU C XapaKTEPHUCTUKAMHU Harpys3KH.
OynkunonansHbli Kon F37 onpenenser BapuaHTsl padboTel o V/f XapaKkTepuUCTHKE: YBEJINYEHHS KPYTSIIETO
MOMEHTa W aBTOMarnieckoe 3Heprocoepexenne. FO9 KolndecTBEHHO ONMpenernsieT YBEIHUCHNUE KPYTSLIETO
MOMEHTa [UIsl 00€CIIeYeH s JOCTATOYHOTO ITyCKOBOT'O MOMEHTA.
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3nauenus | V/f xapakrepu- | [logpem kpytsmero | @ynkuust snep- | Harpyska
F37 CTHKA MOMEHTa rocoepexeHus
0 He nuHelHas | 3apaHee  ycTaHoB- | OTKiIIOYEeHa BeHTunsaTops! ¥ HaCOCHI
Harpy3ka KpyTs- | JICHHBIH  BPY4YHYIO
IIEr0 MOMEHTa KPYTSILIMH MOMEHT,
1 Mocrosanas  wa- | FO9 Hacocsl, TpeOyrommue BBICOKHI ITycC-
rpy3Ka KpyTSIIEro KOBOW MOMEHT
2 MOMEHTA ABTO TIOTBEM Kpy- Hacocsl,  TpeOyromme  BBICOKHI
TAIIETO MOMEHTa CTapTOBBIH MOMEHT (IpeABAPHUTENb-
HO€ IMOJMAarHUYMBAHUE MOCTOSHHBIM
TOKOM)
3 He IuHelHas | 3apaHee  ycTaHOB- | Bxurouena BeHTunaTops! 1 HaCOCHI
Harpy3ka KpyTs- | JICHHBIH  BPY4YHYIO
IIEr0 MOMEHTa KPYTSILIMH MOMEHT,
4 Mocrosanas  wa- | FO9 Hacockl, TpeOyromme BBICOKHI ITycC-
rpy3Ka KpyTSIIETo KOBOW MOMEHT
5 MOMEHTA ABTO TIOOBEM KpYy- Hacocel,  TpeOyrome  BBICOKHI
TSIIETO MOMEHTa CTapTOBBI MOMEHT (TpEIBAPHUTEIb-
HO€ MOJMAarHMYMBaHHUE MOCTOSHHBIM
TOKOM)

*1 Ecnu kpyTsmuii MoOMeHT (Harpy3ku + yckopeHus) TpeOyer Oosnee 50% HOMHHAIBHOTO KPYTSILETro
MOMEHTA - IIPUMEHsITE NHHEHYI0 V/f XapaKTepuCTHKY C YCTAaHOBJICHHBIMHU 3aBOJCKHMH 3Ha4eHUsIMU (QyHK-
LMOHAJILHBIX KOZOB (110 YMOJIYaHHIO).

3aBojiCKHE 3HAYCHUS 10 YMOIYAaHHIO OYLyT pasiiMyarhbcsi B 3aBHCHMOCTH OT HOMHHAJIBHOH MOITHOCTH
npeobpazoBarens 4actoTel. CM. Tabnmiry.

HomunanbHas MomHOCTS (KB) 5517511 |15 | 18.5 | 22 | 30 u Beiie
3aBozicKoe 3HaueHue 1o ymomyanuio | 3.4 [ 27 [ 21|16 [ 1.3 [ 1.1]0

[Mpumeuanue: Cepusi npeodpaszosareneit yactorsl FRENIC-Eco co3nana juist yrpaBieHHs: BEHTUIISATO-
pamMu ¥ Hacocamu, 0 NMPHUHIHUITY HArpy3KH ¢ U3MEHSAIOMIEMCS KPYTAIIMM MOMEHTOM, BO3PAaCTAIOIIMM IIPO-
MOPLMOHAIBHO KBajpary ckopoctd. To ectb, Bbl He MOXKeTe MOAJEP)KUBATh MOCTOSIHHBINA KPYTALIMHA MOMEHT
JIMIIb YCTAaHOBUB yrmpasiieHne 1o V/f XapakrepHcTHKe, Ul MOCTOSHHOTO KpyTAuiero MomenTa. Ecin Ber xo-
TUTE TOANCPKUBATH OCTOSHHBIN KpyTsmuii MoMeHT ¢ momomsio [TY FRENIC-Eco numis ycTaHOBUB yIpaB-
nenne no V/f xapakrepucTHKe, MOXKET cpaboTarh 3amuTHas (YHKIUS WIX MOXET BO3HUKHYTh HEXBATKA Kpy-
TAIIETO MOMEHTa M BaM NOTpeOyeTcss YMEHBIINTH BBIXOAHYIO "acToTy. IlogpoGHocTi y mpencraBurens Fuji
Electric B Bamem peruose.

U V/f xapakTepuCcTHKHI

Cepus npeobpasosareneit yactotrsl FRENIC-Eco pacrionaraer pasasiMu Bapuantamu V/f xapakrepu-
CTHKH M CPEICTBAaMHM Ul YBEIHMUYECHHUS KPYTALIET0 MOMEHTa. TakuM oOpa3oM, Bbl MoxeTe Moay4nTh ONTH-
MaJIbHYIO MIPOM3BOIUTENBEHOCTh IPH PadOTe ¢ HArpy3KOi ¢ M3MEHSIOIUMCS KPYTSIIMM MOMEHTOM, BO3pac-
TAIOLIMM POIOPIIHOHAIBHO KBaJpaTy CKOPOCTH, IJIs OOJIBIINHCTBA OOBIYHBIX BEHTHIIATOPOB M HACOCOB , @ TaK
K€ Harpy3KH, TpeOyromei BBICOKHHA ITyCKOBOH MOMEHT. J|OCTYIHEI /1Ba peXMMa YBEIHYCHHS KPYTSIIEro MO-
MEHTa: PyYHOH U aBTOMAaTUYECKU.
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BbixogHoe HanpsbkeHue, B BbIxoaHOe HanpsbkeHue, B
o [enicTByloLiee HanpshkeHne [leficTByIOLLEE HaNpsHKeHe
100% 100%
vowenra Moo
MOMEHTa
1 BeixoaHas yacToTa, I BbixoaHas 4acToTa,
0 = (Fu) 0 (M)
a30BaA BasoBast
uacTora, 'y YacTota, 'y
Ilepemennsrit kpyTsamuit MomeHt (F37 = 0) ITocrosuusIi KpyTsumit MomeHT (F37 = 1)
BbixogHoe HanpspkeHve, B MepeMeHHbIN BbIXOAHOW MOMEHT, C
UCNONb30BaHNEM HE JIMHEHOM
A BONLTYACTOTHON XapaKkTepu

[encraytowee
HanpspkeHve (FO5)

[MOCTOSIHHbIN BbIXOAHOW MOMEHT,
6e3 NCNoNb30BaHWS HE NUHENHON
BOMbLTYACTOTHOW XapaKTepuCTKn

Touyka nepervba BonbT-
YaCTOTHOM XapaKTepUCTUKK
(Hanpspkenue) (H51)

BbixogHas YacToTa, 'L

D Touyka nepervda BOMNbT-4aCTOTHOM BasoBas yactota
xapaktepucTuku (4actota) (H50) (FO4)

(] IloxbeM KpyTHAILEro MOMEHTA

* IMogbem KpyTHAIIEr0o MOMEHTA B PYYHOM pe:kuMe myTeM 3aaanus F09

Jliist mogbeMa KpyTAIIero MOMEHTa ¢ moMolipio 3aaanus FO9 Bl nopaere HanpspkeHNe, HE 3aBUCHMO OT
Harpy3KH, Ha BbIXonHble KiemMbl [TH, onpeneneHHoMy ocHoBHBIME V/f xapakrepuctukamu. YToObl rapaHTu-
pOBaTh JOCTATOYHBIN CTAPTOBBIH MOMEHT BPYUIHYIO OTPETYINPYHTE BBIXOAHOE HAPSHKEHNE JUIST ONTUMAIIBHOTO
COOTBETCTBUSI AJIEKTPOJIBUTATENIO U €ro Harpy3ke npu rnomomin F09. BribepuTe cOOTBETCTBYIOLIMI YPOBEHB,
KOTOPBIW rapaHTUPYeT IUIaBHBIH 3aIlyCK, HO HE BBI3bIBACT NEPEBO30YKICHUE C MaJIOi Harpy3Koii Ui 0e3 Hee.

IMogvem kpyTsimero MomeHT mmyTeM 3agaHus FO9 obecrieunBaeT BBICOKYIO CTaOMJIBHOCTH BpAlLCHHS,
MIOCKOJIBKY BBIXOJJHOE HAIPsHKEHHE OCTACTCS IIOCTOSTHHBIM HE 3aBUCHMO OT Harpy3KH.

Vikaxkute 3HaueHHE (yHKIMOHANEHOTO Koga FO9 B mpomeHTHOM OTHOIIEHUH K 0a3oBoit dactote. [lpn
3aBOJICKOM yCTaHOBKE OHO 3apaHee YCTaHOBJIEHO Ha yPOBEHb, KOTOPBIH FAPaHTHPYET ONPENEICHHOE 3HAYCHNE
(50%) myckoBOTO MOMEHTA.

I[Ipumeuyanue: Yka3aHue BHICOKOI0 3HAYEHUSI OIbeMAa KPYTSIero MOMEHTA NPUBeAET K
BBICOKOMY KPYTSIIIIEMY MOMEHTY, HO MOKeT BBI3BAaTh IEPErpy3Ky Mo TOKY Kak CJIeACTBHE Ie-
peBo30y KaeHus IPU OYeHb MAJIOH HArpy3Ke WU Npu ee orcyrcTBuM. Ilpu nmponoskennu pa-
00TBI JIEKTPOABUTATE/ISl, €CTh BO3MOKHOCTD Neperperbesi. YToO0bI H30ekaTh TaKoil CUTyalnu,
oTperyJupyiite ypejudeHue KpPyTAILEro MOMEHTA HA COOTBETCTBYIONUIT YPOBEHb.

5-28



5.2 OnucaHne dyHKLMOHamNbHbIX KOAOB

BbixogHoe HanpsixeHve, B

A

[encraytoliee 3HaveHe
HanpshxeHust Ha 6a3oBoii
yactote (F05)

[lo6aBKka BbIXOQHOTO HAMPSIKEHUS] =.¢ = = = = = = = = = = = = =
Mocpeactesom 3apaHus (FO9)

Touka nepernba
HenvHeHon
BOMBTYACTOTHOWM
XapaKTepucTUKK
(HanpsixeHue) (H51)

Moabem kpyTALiero
mMowmeHTa (F09)

- BbixogHast yacrtota, 'y

0 Touka nepernba
HenmHeHon Basosas yactota
BOMbLTYACTOTHOMN (FO4)

XapaKTepucTuki
(4actota) (H50)

[] ABTOMATHYeCKHIi pe:KHM NoIbeMa KPYyTAIEero MOMeHTa
Ota (QyHKIUS aBTOMATHYECKH ONTHMHU3UPYET BBIXOAHOE HAIPSHKEHHE IUIST COOTBETCTBHS JJICKTPOBHU-
rarenst ero Harpyske. IIpm Manoii Harpy3ke OHa yMEHbBLIAET BBIXOAHOE HAlpsDKEHHE, YTOOBI IIPEAOTBPATHTH

NepeBO30yKACHNUE SIEKTPOIBHUTraTeNs; TP OOJBIION HArpy3Ke, OHA IOBBIIIAECT BBIXOJHOE HANPSKEHUE, YTOOBI

YBEIMUYHUTh KPYTSIIUI MOMEHT.

[Mpumeuanue: ¢ [Tockonbky 3Ta (YHKLUMS TaKKe 3aBUCUT OT XapaKTEPUCTUK AJIEKTPOJABUTATENS, YCTAHOBHUTE
6azoByto uactoty (F04), HomuHanbpHOE HampsbkeHue npu onopHoit yacrore (FOS5) n npyrue nmapa-
metpsl snekrponsuraresst (P01 — P03 u P06 — P99) B cooTBETCTBIM € MOIIHOCTBIO U APYTUMH Xa-
PaKTEepPUCTHKAMH JICKTPOBHUIaTellsl MM IPOBEANTE aBTO HACTPOUKY mpu rnomouiu FO4.
 Ecnn 3amymieH 0coOblil 3JIeKTPOABUTaTENb WM HAarpy3ka He cTaOMIIbHA, MAKCHMaJIBHBIA KpY-
TSIIUH MOMEHT MOXKET CHU3HUTBCS WM JJIEKTPOABUTATEb MOXKET paboTaTh HE CTaObMiIbHO. B aTOM
clly4yae, He HCIOJIb3yHTe aBTOMaTHUECKUH PEXKUM YBEIMUCHUS KPYTSIIETO MOMEHTA, 3 BMECTO
3TOTO BBIOEPHUTE PYUHOH peXnM moabeMa KpyTsmero MomenTa mpu nomonw FO9 (F37 =0 nmn 1).

[ Onepanusi aBTOMATHY€ECKOI'0 YHEProcoepeKeHust

Oty (QyHKOUS KOHTPOJIHPYET HANPSHKCHWE MUTAHWS SJIEKTPOIBHUIATENs] aBTOMATHUECKH JUISI MUHHMH-
3alU¥ TOTEPH MOITHOCTH JIEKTPOABHUTATENA. (3aMeThTe, UTO 3Ta (DYHKIUS MOXKET HE padOTaTh, 3TO 3aBUCHUT OT
XapaKTepUCTHUK 3MeKTpoasuraress. [IpoBepbTre XapaKTepUCTHKHU MEPE UCTIONb30BaHNEM (DYHKIUN).

IIpeobpazoBarens 4acTOTH NPUMEHSAET 3Ty (QYHKLHUIO TOJNBKO Ul pabOTHI ¢ MOCTOSHHOW CKOPOCTBIO.
[Tpu yckopeHHH U TOPMOXKEHHH IpeoOpa3oBaresib 4acTOThl OyAeT paboTarbh B PYYHOM HIIM aBTOMAaTHYECKOM
PEeKUME YBEJIMUESHHUSI KPYTSIIETO MOMEHTa, YTO 3aBHCUT OT (pyHKUMOHaimbHOro koja F37. Ecnu onepanust as-
TOMaTHYECKOTO COXPAHEHHNS SHEPTHH aKTHBHPOBaHA, OTBET HA N3MEHEHHE B CKOPOCTH AIIEKTPOABUTATENS MOXKET
ObITh MeIeHHBIM. He ncnons3yiite 5Ty (QyHKIMIO JUIs cUCTEMBI, TpeOyoliei ObICTPOro YCKOPEHUsSI U TOPMO-
KEHUSL.

IIpumeuanue: * Mcnonb3yiiTe aBTOMaTHUECKOE COXPAHEHUE SHEPTUU TOJIBKO IPU OMOPHOM YacToTe
60 T'tp u Hmxe. Ecim omopHast yacrora mpepsiinaet 60 ', 3¢ (deKT coXpaHeHHs SHEPTUH MOXKET ObITh HE3HA-
YUTENBHBIM WIIN OTCYTCTBOBATD.

Omnepalyisi aBTOMaTHYECKOTO HEProcOeperkeHus peIHa3HaueHa [UIsl UCTIOJIb30BaHUS C YACTOTOW HYKE
6a30Boil yactoTbl. Ecim yacTora mogHUMaeTcs BBILIE OMIOPHOM YacTOTHI, ONEpalis aBTOMAaTHUECKOTO COXpa-
HEHUs SHepTruu OyAeT He JIeHCTBUTEIbHA.

¢ ITockonbKy 3Ta (DyHKIHMS TaKXKe 3aBUCUT OT XapaKTEPUCTHK JJIEKTPOIBUTATEIS, YCTAHOBUTE OMOPHYIO
gacrory (F04), HoMuHaNRHOE HampshDKeHHe mpu onopHo# wactote (FOS5) m mpyrue momxomsirie mapameTpsl
anexrponsurarens (POl — P03 u P06 — P99) B cooTBeTCTBHH C MOIIHOCTBIO M IPYTUMH XapaKTEPHUCTHKAMU
3NEKTPOABUTATENS WU IIPOBEJUTE aBTO HACTPOIKY mpu nomoinu F04.
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DJIeKTPOHHOE TepMopeJie 3alUThI 3JIeKTPOIBUI ATE s

F10 Tum snexTpoaBUraTemst
F11 YpoBeHb 00HApYKEHHS IEPErPy3KH
F12 TemnoBas OCTOSIHHAsE BPEMEHHU

F10 - F12 ycraHaBnMBaIOT XapaKTEPUCTUKH AIEKTPOABUraTENs A1 AEKTPOHHOTO TEPMOpEse 3aIllUThI
AIIEKTPOJIBUTATEIS, KOTOPOE MCIIOJIb3YETCs JUIsi 0OHApYKEHHUs! yCIOBHIA reperpy3ku snekrponsuraress. Kon F10
oTpezessieT TUII dJeKTponsuraress, F12 TemnoBylo nmocrosHHyto BpeMeHH, a F11 ypoBeHb oOHapyxeHus Iie-
pErpys3KH.

[Tpumeuanue: TenoBbIe XapaKTEPUCTHKH JIEKTPOABUTATEINS, OIIPE/IeIeHHbIe (DYHKIIMOHAIBHBIMHU
KOZIaMH, TaK)Ke MCIHOJIB3YIOTCS Ul PaHHETO OMOBEIEHHUs O neperpyske. Takum obpaszom, naxe ecim Bam Tpe-
OyeTcsi TONBKO paHHee OIOBEIICHUE O Neperpys3Ke, YCTAHOBUTE 3TH JaHHBIC XapaKTEPUCTUK (YHKIIMOHAIBHBIM
kogam F10 m F12. YToOBI OTKIIOYHUTH SIEKTPOHHOE TEpPMOpeNe 3aIlUTHl IEKTPOIABUraTeNs, MPHUCBOWUTE
tdyakunonamsHOMY Kozt F11 Ha «0.00%.

[ Tun nekrpoasurares (F10)
F10 BbIOMpaer Kakod BEHTHJISTOP OXJIAXJEHUS YCTAaHOBJIEH Ha AJIEKTPOABUIATENb: BEHTUIATODP IPHU-
TOYHOM BEHTWISILIMM YCTAHOBJICHHBINA Ha BaJly WJIM IUTaeMbli U3BHE.

3HavyeHUs Ecnu anekTpoaBurarenb OXJIaxIacTcs:

F10

1 BCTpoeHHBIM OXJIQXKIAIOUIMM BEHTHISITOPOM [UIsl YHHUBEPCAIBHBIX 3JIEKTpOJBUraresneil (camo-
OXJTKTAFOTIIHXCS )

(ITpon3BOAMTENFHOCTD OXJIAKICHHUS OyIET CHMYKATHCSI ITPH padOTe ¢ HU3KOH YacTOTOH)

2 BeHTHIATOPOM MPUTOYHON BEHTHWISLUH, [TMTAEMOTO BHEUIHUM HCTOYHHUKOM JUIsl DJIEKTPOIBH-
rare’isi, IPUBOJMMOTO B JIeiiCTBHE MPE0Opa3oBaTeseM YacTOThl UM BBICOKOCKOPOCTHOTO BJIeK-
TPOABHIATEINS
(ITpon3BOANTENBHOCTE OXJIAXKACHHS OYyJET IOIIEPKUBATHCS B IIOCTOSIHHOM 3HAYE€HHU HE 3a-
BHCUMO OT YaCTOTHI BRIXO/Ia)

Ha pucynke Huke noka3aHbl XapaKTepPUCTUKU 3aILUTHI OT TEIUIOBOU neperpysku, anst F10 = 1.

al — a3 - mapaMeTpsl, UM COOTBETCTBYIOT YaCTOTHI NepexitoucHus {2 u f3

B Tabnmmax Hibke MPUBEICHBI MapaMeTpPhl AIIEKTPOaBUTaTeNs, BEIOpanHoTo P99 (BBIOOpP 3mekTponBu-
rareys).

dakTM4eCcKnin TOK ABuraTens
YposeHb o6HapyxeHus (F11)

(%)

dakTnyecknin Tok aAsuratens
(B % ot HoM.)

L

fb = 6asoBas yactoTta

Ecnun oHa BbixoguT 3a
npegens 60 My , fb =60 My

i ! . & BbixogHas yacTtoTa, 'y




5.2 OnucaHne dyHKLMOHamNbHbIX KOAOB

ITapameTpbl anekrponasurarens, mpu P99 = 0 nnm 4

MormHoCTh TemmoBast mocto- | Kontponsblii Tok B030yk- | Yactora mnepeximtoueHus | dakrop Xapaxrepu-
JNEKTPOJIBUTa- SHHasT BpeMEHH t | JIeHHWs /U1 YCTaHOBKM Tep- | (akTopa XapakTepucTHK | cTHK (%)
teins (xB) (3aBOficKOE 3Haue- | MaJIbHOM IOCTOSHHOM Bpe- | AIEKTpOABUIATeNs!

HHEe 1o ymomya- | MeHH (Imax) 2 3 al a2 a3

HUIO)
0.4-0.75 5 MuH HOMHHAJIBHEIN TOK X 150% 5T 7T 75 85 100
1.5-37 85 85 100
55-11 61 90 95 100
15 7T 85 85 100
18.5-22 5T 92 100 100
30-45 10 Mmun OnopHas OmnopHast 54 85 95
55-90 4yacrora 4acrora 51 95 95
110 u BoIIIE x 33% x 83% 53 85 90

[Tapametpsl anexTpoasuraress, npu P99 = 1 umm 3
MormHoCTh TeroBas mnoctosiH- | Konrponmpnblii Tok B03- | YactoTa nepexmodenus | dakrop Xa-
JNIEKTPOJBHUTaTe- | Has BpeMeHH t (3a- | Oy)KmeHWs IJIs yCTAaHOBKH | (akTopa XapaKTePUCTUK | PaKTEPHCTHK
15 (xB) BOJICKOE 3HA4YEHHE 110 | TEIUIOBOH  ITOCTOSIHHOM | DJIEeKTpOABUTaTElNs (%)
YMOJTYAHHIO) Bpemen# (Imax) 2 3 al |02 | a3
02-22 5 MHUH HOMHHAJBbHBIH TOK X | OmopHas OnopHas 69 |90 |90
150% 4acToTa 4acToTa
x 33% x 33%

30-45 10 Mmun OmnopHas 54 | 85 | 95
55-90 gactora X | 51 | 95 | 95
110 u BpIIIE 83% 53 |85 |90

[ Yposenn o0Hapy:xenus neperpy3ku (F11)
F11 ompenensier ypoBeHb, Ha KOTOPOM OOHAPY)KUBAETCSI COCTOSTHUE TTEPETPY3KH.

- Junana3oH ycTaHOBKM JaHHBIX: 1 - 135% 0T HOMHHAJIBLHOTO TOKA AJIEKTPOIABUTATEIS
O06519HO, Tpebyercs yecranoButh F11 paBabM 1.0 ~ 1.1 HOMHHATBEHOTO TOKA IeKTpoABHTaTENL. YTOOBI
OTKITIOUUTH MEKTPOHHOE TePMOpEIIe 3aIlHUTHI deKTponsurarens, ycranosure F11 Ha 0.00 (HeakTUBHO).

[ TensioBasi mocrosinHasi Bpemenu (F12)

F12 ycranaBnuBaeT TEMJIOBYIO IOCTOSHHYIO BPEMEHH Ul 3JIEKTPOABUTaTelNs. B TeueHuH yka3aHHOTO
BpEMEHH PadoThl ITpeoOdpa3oBaTeNb aKTHBU3UPYET IEKTPOHHYIO TEIUIOBYIO 3alIMTY, €CIIM HOCTOSIHHO AEHCT-
ByeT neperpyska 150% 1o Toky, oT 3HaueHusl yka3aHHOTo B koze F11.

TenoBbIe MOCTOSHHBIE OOJIBIIMHCTBA YHUBEPCAIBHBIX JJIEKTPOABHUIATENCH, B TOM YHCIE JIBUrarelei
Fuji, ycTaHoBIIeHBI IPHOMU3UTETFHO HAa 5 MUHYT AJIs1 MOITHOCTH 22 KB u HInke u mpubnusurensHo 10 MuHyT
Jutst MotrHOCTH 30 KB 1 BBIIIIE 110 YMOITYAHHUIO.

- Hwuamna3on gaHHbIX: 0T 0.5 10 75.0 (MuHYT, ¢ 0.1 — MUHYTHBIM IpUpPALICHAEM )

(ITpumep) Ecnu ¢pynkimonanbubiii kog F12 ycraHoBieH Ha «5» (5 MUHYT)

Kak nokasaHo HIKe, 3aIIUTa OT MEPErpy3KH JIEKTPOABUIaTENsl OOHAPYKUBAET aBapUIHOE COCTOSIHUE
(aBapuitHoro curHaina 011 ) ecnu BBIXOTHOM TOK NpOAOIDKAeT ocTaBarbest Ha yposHe 150% u Gonee oT HOMU-
HaJILHOTO YPOBHs pa0oThI B TeueHHe 5 MuHyT uin 120% u Oonee B TeueHne 12.5 MUHYT.

ITockonbky Bpemsi, KOTOpoe TpeOyeTcsi BEIXOJHOMY TOKY, UIS TOTO 4ToObI yBennuuThbess co 100% mo
150% 00ycn0oBIEHO YCTaHOBKOH 3JIEKTPOHHOM TEIUIOBOW HMOCTOSIHHOM, JEHCTBUTENbHAS MPOAOIKUTEIBHOCTh
BpPEMEHH, HEOOXoauMas Uil OOHApYKCHUS aBapUIHOTO COCTOSIHMS, KaK IPaBHJIO MEHBIIE, YeM yKa3aHHOE
3Ha4YEHHE.
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ITpumMep XapakTepUCTUK TOKa / IEpHUOia OXKUIAHUS

F12=5

YcraHoBkm F12

."-.--\[--.--.-.--1 FIZ - 0 5

...........

(Hun) 191009ed Badg

200

150

dPakTnyeckuii Tok aAsuratens/ yposeHb obHapyxeHus(F11)*100%
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F14

PexuM 3anmycka nmocie KpaTkOBPEMEHHOTO IPONAagaHusl SIEKTPONUTaHUS

C.m. H13, H14, H15, H16, H92 n H93.

O1H QyHKIHMOHATIBHBIE KOJIBI ONIPEACIIAIOT PEXUM U IEHCTBHSA B ClIy4ae KPaTKOBPEMEHHOTO OTKIIIOYESHHS
AJIEKTPUYECTBA (HalIpUMED, BBIKIIIOUEHHE WIIH 3aITyCK).

[J 3amyck nocjie KpaTKOBPEMEHHOT0 NMPONAa aHus JIeKTponuTaHus (BbI16op pe:xxkuma) (F14)

3HaueHus
F14

Pexxum

Onucanue

1

Her mepesarmycka mocie Kparko-
BPEMEHHOTO TPOMAJAHUS DJIEeK-
tporuranus (HememienHoe BbI-
KITFOUCHHE)

Ecnmn HampspkeHHE LenM IOCTOSHHOTO TOKA OITyCKaeTCsl HIKE HIDKHETO
mpezena I0cle KPaTKOBPEMEHHOIO OTKJIIOYECHUS AIEKTPUUYECTBA, BBIXOJ
peoOpasoBaTests BHIKIIOUAeTCsl ¢ 0TOOpakeHneM aBapuitHoro curxana "lu "
1 DJICKTPOJIBUTaTeNIb OCTAHABIMBACTCS HA CAMOBBIOETE.

Her 3amycka mocne KpaTkoBpe-
MEHHOTO TIPOMaJaHusl dJIEKTPO-
nutaHus (Beikarouenue mocie
BOCCTaHOBJICHHS ITUTAHHA)

Ecnau HampspkeHHE Lenu IOCTOSHHOTO TOKA OIyCKaeTCsi HW)KE HH)KHETO
mpeziesia MocJie KPaTKOBPEMEHHOTO BBIKIIIOUEHHS JJIEKTPHYECTBA, BBIXOJ
mpeoOpasoBaTesnss YacTOThl BBIKIIIOYAaeTCa O€3 aBapuilHOro CHrHama o Io-
HIDKEHHOM HampsbkeHHH "lu ", a aneKkTpoaBUraTenb OCTAHABIMBAETCS Ha
caMoBbIOere.

[Ipu BOoCCTaHOBICHNH MUTAaHUSI OTOOpa)KaeTCsl aBApMHHBIA CUTHAI O TIOHU-
JKCHHOM HanpspkeHHd "lu " B TO BpeMs Kak 3JIEKTPOABUraTeNb MPOAOHKAET
paboTy MO MHEPIUH A0 OCTAHOBKH.

Ilepezanmyck mocne KpaTkoBpe-
MEHHOIO IpONAaJaHUs JIEKTPO-
nutanus  (Pexxum  npomieHus
paboThl, ISl BHICOKO HMHEPLUOH-
HOW Harpys3KH)

Ecmu HampsbkeHHe LieNM IOCTOSHHOIO TOKA OIIYCKAeTCs HIDKE HHXKHETO
npezena Nnociae KpaTKOBPEMEHHOIO BBIKJIIOUEHHS JIICKTPUYECTBA, 3allyCKa-
€TCsl PeXKUM YIIPABICHUsSI HEIPEPBIBHBIM JIBI)KEHHEM. YIpaBlICHUE HEIpe-
PBIBHBIM JIBXKCHUEM BOCCTAHABIMBAET KUHETUYECKYIO 3HEPIHIO M3-3a MO-
MEHTa MHEPIMU Harpy3KH, MPOUISETCs MPOLECC 3aMEANIsAs JMEKTPOABUIaTe-
ns1. IIpn oGHapyKeHHH COCTOSHHS MOHIKEHHOTO HAIpPSDKEHUS! BCIIEICTBHE
HEJOCTATOYHOCTH 3HEPTUM JUISi BOCCTAHOBIICHUS, YaCTOTA BBIXOAHOIO CHUT-
Hajla B 3TO BPEMs COXPAHSCTCS, BBIXOJ HMpeoOpa3oBaTesst 9aCTOTHI OTKIIIO-
9JaeTcs, a AMEKTPOABUTaTelIb HAYMHACT JBIDKEHHE [0 HHEPINH O OCTAHOBKH.
ITocne BOCCTAaHOBIEHUS SMEKTPOCHAOKEHUS, €CIIM TOIy4YeHa KOMaHIa 3a-
IIyCKa, IIPOM3BOAUTCA 3aIlyCK HA 4acTOTE, COXPAHEHHOW BO BpEMs OTKIIIO-
YEeHHs OJICKTPHYECTBAa. OJTa YCTAHOBKA HACAbHA ISl IPUMEHEHHS HpH
0OJIBIIIOM MOMEHTE MHEPLUH, HAIPUMEp ISl BEHTHILITOPA.

IMepesamyck mocine KpaTKoBpe-
MEHHOT'O TIPONAJaHUsI JJIEKTPO-
nuTaHus (3amycK Ha 4acToTy, IPU
KOTOPOH IPOM3OLLIO MPOaaHue
3NIEKTPONUTAHUS )

Ecnu HampsbkeHHe L€ IOCTOSIHHOIO TOKAa OIIyCKaeTCs HIDKE HUXKHEro
npejiena Mocie KPaTKOBPEMEHHOTO BBIKJIIOUEHHs 3JIEKTPHYECTBA, 4acToTa
BBIXOZIHOTO CHMTHAlla B 3TO BPEMsI COXpaHsETCs, BBIXOJ MpeoOpa3zoBaress
JaCTOTHI OTKIIIOUEH, & EKTPOJIBUraTe b HAYMHAET ABMKEHHE [0 HHEPLHUHU JI0
OCTaHOBKH.

IMocne BocCTaHOBICHUS MMTAHUSA, €CIIHU TOMy4YeHa KOMaH/Ia 3aIrycKa, IPOn3-
BOZMT 3alTyCK Ha YacTOTE, COXPAHEHHON BO BpeMsl OTKIIOUEHHMS EKTpHUIe-
cTBa. DTa yCTaHOBKA HJcalbHa IS IPIMEHEHUS TaM, IJIe MOMEHT HHEPIIUT
JIOCTaTOYHO OONBIION ISt OBICTPOTO 3aMe/UICHUS 3JIEKTPOABUTrareis (Ha-
IIpUMEp BEHTUIISTOP ) IOCIIE TOTO, KaK OH HAYMHAET JABIDKCHUE 110 HHEPLIUH JI0
OCTAaHOBKHU B pe3yJ/IbTaTe KPATKOBPEMEHHOIO OTKJIIOUCHHUS 3IEKTPUYECTBa.

3aryck nocie KpaTKkoBPEMEHHOTO
MPOIAJIAHUS IEKTPOIUTAHUS
(3amyck co cTapToBOIl YacTOTOIN)

ITocne KpaTKOBPEMEHHOTO OTKIIOUEHUS 3IEKTPHUUYECTBA, 11OCIE BOCCTAHOB-
JIEHUs IUTaHUS U MONyYEeHUs] KOMaHbl 3allyCKa, 3allyCka HadMHAeTCs C KO-
MaHZIOH CTapTOBOH 4aCTOTHI MOCPEACTBOM (pyHKIMOHAIBHOTO Kozia F23.

Ota ycTaHOBKA HJeabHa I IIPUMEHEHHUS C BBICOKOH Harpy3KOH M MallbIM
MOMEHTOM HHEpIUH, TPH KOTOPOM CKOPOCTBb JIEKTPOIBHTATENs OBICTPO
CHIDKAETCS IO HyIS KaK TOJNBKO OH HAYMHAET paboTy IO MHEPIHH 0 OCTa-
HOBKH B pe3yJIbTaTe KPaTKOBPEMEHHOTO OTKJIIOUCHHUS JJIeKTpHdYecTBa (Ha-
TIpUMep JUIs Hacoca).

BHUMAHHME

Eciu Brl akTHBHpYETE «pEXHM 3alycKka IOC]e KPaTKOBPEMEHHOIO IPONaJaHHs IEKTPOMUTAHUSD)
(dynkiponansHelid kox F14 = 3, 4 nnnm 5), To npeoOpa3oBarellb 4aCTOThl aBTOMATHYECKN 3aIlyCKaeT JIEKTPO-
JIBUTaTEJIb 1OCJIE BOCCTAHOBIICHUS MUTaHus. KOHCTpYKIMS MEXaHHM3MOB M 00OpYIOBaHHMS JIOJDKHA 0OecIieun-
BaTh O0€30ITaCHOCTH YEJIOBEKA B TAKOW CHUTYallWH.

B uHOM citydae CynecTByeT OlaCHOCTb ABAPUHHON CUTYaLUU.
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5.2 OnucaHne dyHKLMOHamNbHbIX KOAOB

[J 3anmyck mocJie KpaTKOBPEMEHHOI0 MPONaJaHusl Y1eKTPONUTAHUs (OCHOBHAS ONepanus)

[TpeoOpa3zoBareib 4aCTOTHI PACIO3HAET KPATKOBPEMEHHOE MPOIaIaHHE dIEKTPOIUTAHHUS, 00HAPYKUBAs
COCTOSIHUE MOHMKEHHOTO HANpsKEeHUsI, B COOTBETCTBUH, C UEM HAIPsDKEHUE LIEMH MOCTOSHHOTO TOKa OIMyCKa-
€TCsl HIDKE HWKHEro npezaena. Eciiv HampspkeHue MpomnajgaeT Ha HE MPOAOJDKUTENbHOE BpPEMs, MOCKOJIbKY
AIIEKTPOJIBUTATEI> HMEET OYCHb BBICOKYIO HArpy3Ky, ITAJICHUE HAPSIKCHUS MOXKET OBITh HEJIOCTATOYHO OOJIb-
MM, YTOOBI OTKIIIOYCHUE DIIEKTPUIECTBA OBUIO PACIIO3HAHO M AIEKTPOABUTATEIh MOXKET MPOAOIDKHUTE PadoTy,
HE TIPEePHIBAsICh.

Pacnio3naBasi KpaTKOBPEMEHHOTO OTKIIIOUEHHE AJICKTPUYECTBA, MMPeoOpa3oBaTeNb YacTOTHI BXOOUT B
PEXNM 3aIrycKa (Iociie KpaTKOBPEMEHHOTO OTKITIOYECHHUS AMEKTPHUIECTBA) U TOTOBUTCS K 3aIycKy. Ecnu nutanue
BOCCTaHOBJICHO, IIpe0Opa3oBarelib MPOXOIUT Yepe3 CTAIMIO TIepe3apsiikKi U BXOAUT B CTAAMI0 TOTOBHOCTH. B
pe3yabprare KpaTKOBPEMEHHOTO OTKJIIOYEHHsI DJIEKTPUYECTBA HAINPsDKEHUE MUTAHUS ISl BHEITHUX CXeM (Ha-
MIPUMED, Pelic) MOXKET TaK)KE YITaCTh TaK HU3KO, YTO KOMaHJa 3aIyCKa OTKIFOUUTCS. Y YHTHIBAIO TAKYIO CUTYya-
U0 TTpeoOpa30BaTelh YaCTOTHI OXKUIACT 2 CEKYH IbI BBOJ KOMaH/IbI 3arycka. Eciiu B TedeHue 2 ceKyH T KOMaH/1a
3aITycKa He ITOJTydeHa, PeKUM BO300HOBICHUS 3aITycKa (TI0CiIe KPaTKOBPEMEHHOTO OTKITFOUCHHUS SIIEKTPIICCTRA)
nepeyCcTaHaBIMBACTCS, M IIPEOOPA30BATENb YACTOTHI JOJDKEH OBITH BHOBB IEpe3aIyIieH ¢ OOBIYHOM CTapTOBOH
yacToThl. TakuM 0Opa3oM, yoeanuTech, 4TO KOMaH/a 3allycka BBEJCHA B TEUEHHE 2 CEKyH]| M0Cje BOCCTAHOB-
JICHWUS TUTAHUS WU YCTAHOBHUTE PEJIe MEXaHHMIECKOM OJIOKMPOBKH.

Ecnu xoMaHzpl 3amycka MOCTYNAIOT C KJIaBUATYPhI, BBIIIE OMMCAHHAS ONEpalysl TakKe MPUMEHSIETCS K
pexumy (FO2 = 0), mpu koTOpoM HampajieHHE BpAIlEHUs OMpeAeseTCs KOMaHIaMU KOHTAaKTOB. B pexumax,
MIpHU KOTOPBIX HampapicHue BpamieHus HeusMeHHO (FO2 = 2 wim 3), HanpaBieHue BpalICHUS 3allOMHUHACTCS
BHYTPH IIpeoOpa3oBareis YacTOThI M 3alyCK HAYMHACTCS KaK TOJBKO MPeoOpa3oBaTelb YacTOTHI BXOAUT B CO-

CTOSIHHUEC TOTOBHOCTH.
BocTtaHoBnexue

Mponapa+ve 3neKTpoOnUTaHNns
3MeKTPONUTaHNS

HanpsixeHune 3BeHa
NOCTOSIHHOIO TOKa

- o= = = = HWXKHUI OONYCTUMbIN YPOBEHb HANPSXXEHUSI

Bpewms, oTBegeHHoe

]
:"'_:_ I'IHV?':aHVIﬂ - - E fﬂpggﬁgﬁgyfgs c)
- ‘ ' i
i\-/lo,qyn;lum e _Her _|—OTOBHOCTb K 3anycKy -
BKIKO4YeHa mMoaynaumn
4 T
CocrosiHve MY I' b 20 -
E O)KVI,ElaHVIe KOMaHAbl 3anycka
J
' E :
KomaHga RUN ON ' | ON
]
I'Iept;sanyCK
[Ipumedanue: Ecmu xomanma ocranoBka Ha camoBbiOere (BX) BBeeHa BO BpeMst OTKITFOUCHUS

3JIEKTPOMUTAHUS, IPE0OPA30BATENh YACTOTHI BRIXOAWUT M3 COCTOSHIS 2-CEKyHIHOTO OKUIAAHUS M BXOIUT B
HOpPMaJIbHBIN pexuM paboTsl. Eciin BBeieHa koMaH/a 3ammycka, Ipeodpa3oBaTesh 4acTOThHI OyIeT 3amyIieH ¢
CTapTOBOM 9acTOTHL. [Ipeobpa3zoBarTens 9acTOTHI paco3HaeT KPaTKOBPEMEHHOE OTKIIIOUeHHEe, OOHAPYKHUBast
COCTOSIHUE TIOHMKEHHOTO HAMpPSKEHUS, TTPU KOTOPOM HAIIPsHKEHUE 3BeHA MOCTOSTHHOTO TOKA OMYCKAeTCs HUXKE
HIDKHETO npezena. B koHurypamuu, riae ycTaHOBIIEH MarHUTHBIM KOHTAKTOp Ha CTOPOHE BhIX0J1a peo0paszo-
BaTeJs YaCTOTHI, OJJHAKO, TIPE0Opa30BaTeIb MOXKET HE PACIIO3HATH KPATKOBPEMEHHOE OTKITIOYEHHUE AIICKTPHYC-
CTBa 1O CleNyollel mpuunHe: B pe3ynbrare OTKIIOUEHUS 3JEKTPUUYECTBA, MUTAHNUE KaTYIIKU MarHUTHOTO
KOHTaKTOpa TaKKe MOTEePSHO, YTO MOXKET BBI3BAaTh pa3MbIKaHME KOHTaKTopa. Ecim renu KOHTaKTopa pa3oMK-
HYTBHI, Ipeo0pa3oBaTenb YacTOTH OTPE3aH OT HArpy3KU U MaJCHUE HAMIPSHKCHUS B 3BEHE ITOCTOSIHHOTO TOKA HE
JIOCTATO4HO, ISl TOTO YTOOBI ObIJIO 0OHAPYIKEHO OTKIIFOYCHHUE dJIEKTPONHTaHUs. B TakoM cirydae, 3ammyck nocie
KPaTKOBPEMEHHOT'0 MPOIIaIaHKsl 3JIEKTPOIUTAHUS HE IPOUCXOAMT. B cityyae ecnu Ha koHTakT ¢ yHkiueit (IL)
3aJIeliCTBOBAH Yepe3 JOMOJHUTENbHBIH OJIOK KOHTAKTOB MAarHUTHOTO KOHTAKTOPa, TO 3TO TapaHTUpyeT oOHa-
py)KeHHe KpaTKOBPEMEHHOTO OTKIIFOUSHHS AIEKTPOTTUTAHUS.

5-34



5.2 OnucaHune pyHKUMOHarbHbIX KOAOB

Eciu B X0oIe KpaTKOBPEMEHHOT'O OTKJIFOUEHHS SIEKTPOIIUTAHNU, SIEKTPOIBUIATENb 3aMEIIHIICS, a II0CIie
BOCCTAHOBIICHUS IUTaHUs [IPeoOpa3oBaTellb YaCTOTHI 3aIlyIIeH C YaCTOTOH, CyIIeCTBYIOIISH HEMOCPEICTBEHHO
repes KpaTKOBPEMEHHBIM OTKIIIOUEHHEM JJIEKTPONUTAHHUS, (DYHKIIMS OTpaHHUYEHHUS TOKA CpabaThIBaeT ¥ 4acToTa
BBIXOAHOI'O CUT'HaJIa npeo6p3303aTeJ151 YacTOThl aBTOMaTUUECKH MOHMKaeTcs. Eciau MCKIY 4acTOTOM BbIXOJAa U
paboTOl >JIEKTpOABHUrarTellsl yCTaHOBJICHA CHHXPOHU3ALMS, 3JIEKTPOJBHUIATeNb YCKOpPSETCS IO W3HA4aIbHOU
YacTOTHI, KaK MOKa3aHO HIKe. B aToM cityyae, oyKHA OBITh aKTHBHPOBaHA (PYHKIMS ydeTa CHHXPOHHU3ALNU
AIIEKTPONBHUTATENS, a Takke HememieHHOe orpanmueHne neperpysku mo Toky (H12 = 1).

OTkntoveHne ANeKTponuTaHna BoccraHoeneHune

F14=4 \;f '\;,7

HanpsixeHne 3BeHa
MOCTOSIHHOTO TOKa

MoporosbIf ypoBeHb
HanpsbkeHus

-

Onpepgenexve
CKOpPOCTMW ABUraTens

BbixogHasi yactota t -
(ckopocTb ABuraTens)

Moaxeat

ABTOMaTMYECKNIA
nepesaanyck nocne
KpaTKOBPEMEHHOro
nponagaHus
anekTtponutanus (IPF)

Bpewms

[ Pe:xuMm 3amycka mocje KpaTKOBPEMEHHOT0 MPONAaHus JIeKTPONUTAHUS

(JomycTrmast mpogoImKUTENbHOCTD poriaianus aekrpornuTanus) (H16)

OmnpenensieT MaKCUMaJIbHYIO JTOMYCTUMYIO MPOIOJKUTENLHOCTh MPOMaaHus dJIEKTPONUTaHUs (TTOHU-
JKEHHOE HaIPSDKEHHUE ), TIOCIIe KOTOPOTO Ipeodpa3oBaTellb YacTOThl AoinkeH ObITh 3amyieH (0.0 — 30.0 cexynx).
VYKaKUTEe MaKCUMAaJbHYIO IPOIOJDKUTEIBHOCT BPEMEHH, KOTOpas MOXKET OBITh pa3pelleHa B HCUHUCICHUH
CHCTEMBl MEXaHW3Ma M MNPUCIOCOOIEHHE, MOCPEICTBOM KOTOPOTO JJIEKTPOABUTATeNb OyAeT padoTarh MO
WHEPLHUH 10 OCTaHOBKHU. 3allyCK IOCIE KPAaTKOBPEMEHHOTO OTKIIOUEHUS JJICKTPUYECTBA NMPOU30MIET, eciu
[IMUTaHUE BOCCTAHABIIMBACTCS B TEUCHNE YKa3aHHOIO NEPHOAA BPEMEHH; B HHOM Ciydae, CUMTAeTCs, YTO Ipe-

06pa303aTenL HaCTOThI OTKJIFOUCH U TOJIKCH OBITH TIO3AHEE BKIIFOYEH B PYUYHOM PEKUME.
I'Iporla,anme ANeKTponuTaHna BocTaHoBneHne

HanpspkeHne uenm
NOCTOSIHHOIO TOKa

____________________ --- Noporosbit ypoBeHb
HanpsxeHus

' HeT — - r—t __ Bpewms, otBeaeHHoe ans
© ' nuTaHuA t _"“-n.b,““‘ nepesanycka (0,3~0,6 c)

CoctostHne N4~ —————
Mogynsuus | Mogynsuus

KomaHnga RUN .
Cnyvaii 1 ON 1 ‘
: ¢

Mepesanyck

ON

KomaHga RUN

Cnyyan 2 ON . H16

ON
¢

CrapT npv HopmansHoii paboTe
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5.2 OnucaHne dyHKLMOHamNbHbIX KOAOB

Ecnu Bel ycTanaBiuBaeTe AOIMYCTUMYIO MPOJOIDKHTENBHOCTh KPATKOBPEMEHHOTO OTKITIOUSHHUS dJIeK-
TpruectBa (H16) Ha «999%», 3amyck mocie KpaTKOBPEMEHHOTO OTKIIFOUEHUS AJIEKTPUIECTBA MMPOUCXOAUT, €CITH
HalpsHKEHUE LCTU CBA3KU MOCTOAHHOI'O TOKA IMPEBBIIIACT 3HAYCHUE AOIMYCTUMOI'O HAIPSAXKCHUA JId 3allyCKa
MOCJIE KPAaTKOBPEMEHHOTO OTKIIFOUEHHS JICKTPHUUYCCTBA, KaK MOKa3aHO HMKe. Eciu HanpspkeHHe IEenu CBA3U
MMOCTOSTHHOTO TOKa COKPAIIAeTCS HIDKE JOMYCTHMOTO 3HAYCHUS HANPSDKECHUS JJIS 3aIycKa MOCe KPaTKOBpe-
MEHHOTO OTKITIOUCHHSI JJICKTPUYECTBA, CUATACTCS, YTO MUTAHHWE OTKIFOYCHO. B 3TOM ciywae, 3amyck mocie
KPaTKOBPEMEHHOI'0 OTKIIFOYCHUS 3JICKTPUYECTBA HE MPOU3OUAET U Mpeodpa3oBaTeib YacTOThl HEOOXOIUMO
Oy/IeT BKIIOYUTh B PYYHOM PEIKHME.

JlonycTrMoe 3HaYeHUE HAIPSDKEHUS [Is 3aITyCKa [0CIIe KPaTKOBPEMEHHOTO OTKITIOUEHHS AIIEKTPHUUECTBA
—100 B.

[Mpumeuanune:  Bpews, TpeOyemoe menu cBs3u NOCTOSIHHOTO TOKa Ha CKauyOK C IOpOTra HOHMKEHHOTO
HaIpsDKEHUsI Ha JIOIyCTUMOE 3HadeHWE HANpsDKEHHs JUIA 3allycKa I0Cie KPaTKOBPEMEHHOTO OTKIIIOYEHUS
JNEKTPUYECTBA, 3HAYUTEIBHO OTIIMYACTCS B 3aBUCUMOCTH OT €€ MOIIHOCTH, HAIMYHS ONMLHOHHBIX QYHKLIUHA 1
IpyTuX (HaKTOPOB.

[J ABTO 3aIyCK IOCJIe KPAaTKOBPEMEHHOI0 OTKJIIOYEHHs dJIeKTpuuecTBa (Bpems oxuaanus) (H13)

Ora QyHKIMS onpenesseT NPOMEKYTOK BPEMEHH, IOCNe KOTOPOTO MOXET ITPOM30MTH 3aIlyCK Iocie
KpPaTKOBPEMEHHOTO OTKJIFOYEHHUS HJIEKTPUIECTBA.

Ecnu snexTpoaBurarens 3amyckaeTcsd B TO BPeMs, KaK €ro OCTaTOYHOE IEKTPUYECTBO MO-NPEKHEMY
COXpaHsEeTCsl Ha BHICOKOM YPOBHE, MOKET OBITh NPU3HAHO aBapUIHOE COCTOSIHUE IEPECHAIPSKEHUS U3-3a BbI-
COKOTO ITOTOKA TOKa WJIM M3-32 BPEMEHHOH pereHepanun. st 0e30macHOCTH, TAKUM 00pa3oM, PEKOMEHAYETCs
ycraHoBUTh H13 Ha ompeneneHHbIH ypOBEeHb TaK, YTOOBI 3allyCK MPOM30IIET TONBKO MOCe MOHMKEHHIS 0CTa-
TOYHOTO EKTPHUECTBA JI0 HIXKHETO ypoBH:. Jlaxe rmocie BOCCTAHOBICHHUS MUTaHUS ITOCIIE KPATKOBPEMEHHOTO
OTKIJTIOUEHHSI AIEKTPUUECTBA, 3aITyCK HE MIPOM3OUIET A0 HcTeueHus BpeMenn oxumanus (H13).

MponapaHue anekTponuTaHus BocraHosneHne

Hanpﬂ)KeHme 3BeHa ’
NOCTOSIHHOr TOKa

..................... A I'Ioporoaoe 3Ha4yeHue
HanpshkeHusa

CocrosHue MY Pa6ora [OTOBHOCTb K 3anycKy
Onepauus 1

Komanaa RUN AKTUBHA AxTusHa

- H13 et
Bpewmsi 3anpeta MoaynsiLumu Mogynsiuus

¢

Mepesanyck

Mogaynsuws

[J 3aBoackue 3HaYeHHs (110 YMOJIYAHUIO):

[Ipu mocTaBke ¢ 3aBoxa kox H13 ycTaHoBIIeH Ha OXHO M3 3HAYCHHUH, IEPEUNCIICHHBIX HIXKE, B COOTBET-
CTBUH ¢ MOIIHOCTHIO0. Kak mpaBmiio, Bam He TpeOyeTcst n3MeHATh HacTporky H13. OmgHako, eciii mpomoInKu-
TEJILHOCTb 3alpeTa BbI3bIBACT OUIMOKY, BbI MOXeTe COKpaTUTh YCTAHOBKY B 2 pa3a. CiHIIKOM 00JbIIOe, KaK U
CIIMIIKOM Mayoe 3Ha4eHHe MOTyT IpuBecTH K omubdke IT4.

Momaocts [TY (kBT) Bpewms nepesamycka, ¢ (H13):
0.1-75 0.5
11 -37 1.0
45-110 1.5
132 -160 2.0
200 — 280 2.5
315-355 4.0
400 — 500 5.0
[pumedanne: OynxnroHansHb kox H13 (PexxiM aBTo 3ammycka mocie KpaTKOBPEMEHHOTO OTKITFOYCHHUS
SNEKTPUYECTBA - - BPEMsI OXXHIAHUS) NMPUMEHSETCSl TAakKe KaK BpPEMS NEPEKITIOYEHHI0 MCTOYHHKA HMPUBOJA

ANIEKTPOIBUTATENS Ha OOMIyIO IMHHIO nekTpocHabxkeHus (cMm. EO1 - EO05; xonTaktsl [X1] - [X5]).
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5.2 OnucaHne dyHKLMOHamNbHbIX KOAOB

[J 3amyck mocJjie KpATKOBPEMEHHOI0 OTK/II0UYeHHs djiekTpudecTBa (CKOPOCTh MajJeHusl YacTOThI)
(H14)

Ecnu, B x0oze 3amycka mocie KpaTKOBPEMEHHOTO OTKJIFOYCHHUS JICKTPHUUYSCTBA, HE MOXKET OBITh yCTa-
HOBJICHA CHHXPOHM3AIIMS MEXK/Ty BBIXOIHOW YaCTOTOM MPeoOpa30oBaTelis 4aCTOThI U PabOTON JIEKTPOABUraATEIIA,
pacro3HaeTcs COCTOSIHAE MEPErpy3KH 10 TOKY. B 3ToM citydae akTHBHPYETCS] (DYHKIIHSI OTpAaHHYCHHS TOKA IS
COKpAIIICHUS BPAIICHHS YICKTPOIBUTATEIIS TaK, YTOOBI CHHXPOHHU3AIUS MOIIa OBITh yCTaHOBIICHA. B kauecTBe
mapamMeTpa JJIs 3TOTO NEHCTBUS YKaXHUTE CKOPOCTh YMEHBIIIEHHS YaCTOTHI BEIXO/IA.

Jannsie s H14 CKOpOCTh YMEHBIIIECHHSI BRIXOAHOHM YaCTOTHI
0.00 ITo Bpemenu Topmoxenuns, Hanpumep FOS.
0.01 —100.00 I'w/c [To manHbBIM, ycTaHOBIeHHBIM H14.
999 ITo orpaHUYUTENIO TOKA.
le/IMe‘laHI/le: Ecmn CKOpPOCTh YMCHBIICHUSA YaCTOTHI CJIMIIKOM BBICOKA, BOCCTAHOBJICHUC MOKET

MIPOM30MTH B MOMEHT, KOTIa PadoTa AJIEKTPOABUTATENSI BXOJUT B CHHXPOHH3ALIMIO C YaCTOTOM BBIXO/A MPE00-
pa3oBaTess 4aCcTOThI, BbI3bIBAs BBIKIIIOUEHUE B pe3ynbTaTe NepeHanpsbkeHusa. Eciu ckopocTh nafieHus 4acTOThI
CJIMIIKOM Majia, BpeMsl Ha CO3JaHNe CHHXPOHM3AIMHN (IIPOAOIDKUTEIBHOCT NEUCTBHS OTPaHUYEHUS TOKa) MO-
KET MPOJJTUTHCS, BHI3BaB aKTHBAIMIO YIIPABICHUS IIPEIOTBPAILCHUEM TIEPErPY3KH B IIPeoOpa3oBaTesie 9acTOTHI.

[J 3amyck mociie KpaTKOBPEMEHHOTO OTKIIFOUEHHS 3MeKTpudecTBa (YPOBEHB HEMPEPBHIBHOW PaOOTHI
(H15)

[J [Iponomxkenue padotsr (P, I) (H92, H93)

Ecnu Bol ycranaBnmuBaere F14 na «3» (HenpepsiBHast paboTa) B ciydae KpaTKOBPEMEHHOTO OTKJIIFOUE-
HUSI 3JIEKTPUYECTBA aKTUBHPYETCS yNpaBiIeHHE HENPEphIBHONH pabOTOH, KOr[a HANpSDKECHWE IENH CBSI3M I0-
CTOSTHHOTO TOKa YMaJeT HIDKE TOPOTOBOTO YPOBHS HETpephIBHOW pabotel. H15 ompenenser ypoBeHbs Hempe-
PBIBHOM paboTHI.

[Ipu ynipaBieHrH HeNMpepbIBHON paboTOl TOpMOXKEHHE KOHTpoJMpyeTcsi komroneHtamu [TH. Viaxure I1
(mponopumonanbheiil) 1 U (MHTerpanbhbiii) kommnoneHTsl s H92 u H93 coorBercrBenHo. st oObIuHOIM
paboTsl mpeodpazosarestst 4acToTbl Bam He nmorpedyercst nuamensite H15, H92 unu HI3.

YpoBeHb BKIOYEHNS yaepXaHusi
HanpshkeHus noct. Toka (H15+ a)

Hanps»keHue 3BeHa
NOCTOSAHHOIO TOKa

YpaepxaHve HanpshkeHus nocT. Toka (H15)

[MoporoBbIn ypoBeHb

HanpsKeHnst
BbixogHast yacTtoTa
mny
Hanpspxkenne nmutanus a
p 22 kB u HIKE 30 xB u BrIIE
400 B 10B 20B

Ecnu Bbl BbiOMpaere yrpaBieHHe HENpepbIBHOW paboToii, nmpeoOpa3oBaTenb 4acTOThl MOXKET
OBITh HE CIIOCOOEH MPOJO/DKAaTh padoTy, KOI[a MHEpLH Harpy3Kd Majla MM Harpyska BellHKa H3-3a
MIOHIDKEHHOTO Harpy3KH, BbI3BaHHOH 3ajiepkkoii ympasienus. Jlaxe, ecnn pabora He MOXET OBITh
NPOJI0JDKEHAa B 3TOM CIIy4ae, 4acTOTa BBIXOAHOTO CHT'HAja HA MOMEHT COCTOSIHUSI TIOHW)KEHHOTO Ha-
npsbkeHust OyIeT coxpaHeHa W IpeoOpa3oBaTesb YacTOThl OyleT 3alyIleH ¢ COXPAaHEHHOW 4acTOTOH
HIOCJIE BOCCTAHOBIICHUSI IOCIIE KPAaTKOBPEMEHHOTO OTKIIIOUESHHS JIEKTPHYECTBA.

Korna Ha BX0ne mpeoOpa3oBaTessi 4acTOThI BBICOKOE HANpPSDKCHHE, YCTAHOBKA YPOBHS HEMpe-
PBIBHOI pabOTBHI Zie1aeT yrpasieHue 0ojiee CTaOMIbHBIM JIayKe, €CIIM MHEPLHUS Harpy3KH OTHOCUTEIBHO
Mauia. [TonHsiTHe YPOBHS HEMPEPBIBHOM PabOThI CIIMIIIKOM BBICOKO, OJTHAKO, MOXKET BBI3BAaTh AKTHUBAIIHIO
yIpaBIIeHHUsI HEMIPEPBIBHBIM JIBIDKCHHEM B X0 HOPMAJIBHOH paboThI.
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5.2 OnucaHne dyHKLMOHamNbHbIX KOAOB

Ecnu HanpskeHHe MUTaHUS HAa BXOZE MPeoOpa3oBarelis YacTOThI CIUIIKOM HHU3KOE, 3TO MOXKET
BbI3BATHh AKTUBALMIO YIIPABIECHHEM HETIPEPHIBHBIM JIBI)KCHHEM B XOZI€ HOPMaIbHON pabOThI, B Ha4ase
YCKOPEHUSI WIIM TIPU PE3KOM HM3MEHEHHH Harpy3ku. UToObl u30exkarh 3TOro, Bbl J0ODKHBI MOHU3UTH
YPOBEHb HETIPEPHIBHOM pabOThI. M3NHIIIHEe MOHKEHNE YPOBHS HENPEPBIBHOM pabOThI, OIHAKO, MOXKET
BBI3BaTh MOHIDKEHNUE HATPSKEHUS, YTO BBI30BET 3aAE€PIKKY YIpaBleHHs. [lake B 3TOM Cllydae 4acToTa
BBIXOJTHOTO CHTHaJIa IIPH COCTOSTHUN MOHIDKEHHOTO HalpsDKEHUs OylleT coOXpaHeHa M IpeoOpa3oBarelb
YacTOTHI Oy/eT 3alyIleH ¢ COXPAaHEHHOH 9acTOTOH IOCIie BOCCTAHOBIICHHUS MOCIIE KPATKOBPEMEHHOTO
OTKITIOUEHHS JIIEKTPUYECTBA.

[lepen n3MeHeHnEM ypOBHS HENPEPHIBHON pabOTHl yOeauTech, YTO YIpPaBICHHUE HENPEPHIBHON
paboToii OyeT OCYIIECTBISITHCS JOIDKHBIM 00pa30M, YUHUThIBas KOJieOaHHsI HArPY3KH M 4acTOThI BBOAA.

F15 OrpaHnyuTens YaCTOTHI (BEpXHEE 3HAYCHHE)

Fl16 OrpaHU4UTENb YaCTOThI (HH)KHEE 3HAYCHUE)

OrpaHuyuTens 4acTOTH (BepxHee 3HaueHne) F15 ycraHaBnuBaeT BepXHUI Mpeses BEIXOAHONW 4acTOTHI,
TOTJIa KaK OrPaHUYMUTENb YacTOThl (HIKHero 3HaueHus1) F16 ycraHaBivBaeT HIXKHUI Hpelelt BIX0Ja, KakK I1o-
Ka3aHO Ha JuarpaMMe HIKe.

@ynkunoHanbHbIN Ko H63 (OrpannunTens HIXKHETO 3Ha4YEHHs) ITO3BOJISIET BHIOpATh paboTy, npu Ko-
TOPOH yCTaHOBJICHHAs YaCTOTA OITyCKAeTCsl HU)KE HIDKHETO Tpefena, ycTaHosiaeHHoro F16:

» Ecmm H63 = 0, gacToTa BEIXOZHOTO CHTHaIA OyIeT COXPaHATHCS Ha HIKHEM IIpesee.

* Eciu H63 = 1, npeoOpa3oBareiib 4aCTOTHI IPUBOIKT IEKTPOJBUTATEIb B IBUKCHUE 110 HHEPIIUHU 10
OCTaHOBKH.

- Jwuana3oH ycraHoBkH AaHHbIX: 0T 0.0 10 120.0 I'n
BbixogHas yactoTa BbixogHas yactota

4
E S

MakcumanbHas yacTtota MakcumanbsHas Yyactota
(FO3) (FO3)

BepxHee orpaHunyeHue
yacTotbl (F15)

BepxHee orpaHuyeHune
vacTtotbl (F15)

HwxHee orpaHnyeHue

HwxHee orpaHuyeHve
h yacTtoTbl (F16)

yactoTbl (F16)

3apanve . 3apjanue
4acToThl T 4acToThl
0 iy 0 100%
100%
H63 =1
H63=0
g * Ecmu Bl m3mensiere Bepxauit mpenen 4actothl (F15), 4To0b1 TOBBICHTE pabodyro 4acToTy,

‘--‘--.It‘E‘e ybenurech, 4To Bl COOTBETCTBEHHO M3MEHIWIIN MaKCUMaIbHY0 yacToTy (F03).

» CoxpassiiTe cleqyIOIIy0 B3aUMOCBSI3b JAHHBIX YIIPABIECHHS YaCTOTOMN

F15>F16, F15>F23 u F15 > F25, FO5 > F16

rae F23 saBnsercs yactoroi 3amycka, a F25 yacToToif 0oCTaHOBKH.

Ecnu Takas B3aMMOCBSI3b HapyIlIaeTcsl, HIEKTPOABUTATEIb MOXET He padoTarh (YCKOPSTHCS,
TOPMO3HTH MJIM OCTAHOBHUTHCS) Ha YKa3aHHOW 4acToTe.

* Ecnu Bbl yka3siBaeTe HEBepHBIC JaHHBIC IS (PyHKIMOHAJIBHBIX KOIOB, IPeoOpa3oBaTeib
YaCTOTHI MOXKET OTKa3aThCs 3aITyCKaTh 3JIEKTPOJBHUTaTellb C XKEIAeMOI yCTaHOBICHHONW YaCTOTON WIIH
HE MOXET 3allyCTUTh €T0 B HOPMAJIbHOM PEXUME.
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5.2 OnucaHne dyHKLMOHamNbHbIX KOAOB

F18 CwMmenieHre (Uit KOMaHIbI YacTOTHI 1) c.Mm. C50, C32, C34, C37, C39, C42 u C44.

Ecnu Bl BeIOMpaeTe aHATIOTOBBIN BBOJ Ui KoMaH bl 4acToThl 1 (ycTanoBka FO1), Bel MmoxxeTe ompe-
JIEJIATH B3aMMOCBSI3b MEXKIY aHAIOTOBBIM BBOJOM U KOMAaHJIOW YaCTOTHI MPOU3BOIEHO, YMHOKHB Ha KO3 u-
LUCHT YCWJICHUS U JOOABHB CMEIIICHUE.

DOYHKIMOHAJIBHBIN DOyHKIUSA Jlnamason BBoja mdaH-
KO HBIX (%)

F18 CwmereHue -100.00 — 100.00

C50 BaszoBas Touka cMeleHus 0.00 - 100.00

C32 Ycunenue aiis koHTakTa [12] 0.00 —200.00

C34 bazoBast Touka ycuiieHust Ui KOH- 0.00 - 100.00
TakTa [12]

C37 Ycunenue ans konrakra [Cl] 0.00 —200.00

C39 bazoBasi Touka ycuiieHust Ui KOH- 0.00 - 100.00
takra [C1]

C42 Yeunenue juist KOHTakTa [V2] 0.00 —200.00

C44 bazoBast Touka ycuiieHust Uil KOH- 0.00 —100.00
Takta [V2]

Kak mokazaHo Ha rpaduke BHH3Y, B3aUMOCBS3b MEXKIY KOMAaHIOW YacCTOTHI U YPOBHEM aHAJIOTOBOTO
BBOJIA ISl YacTOTHI | TOKa3aHa MpsAMOH JHHUEH, mepecekaronei Touky «A» u «B». Touka «A» omnpenensercs
rxomannoit cmerienus (F!*) u ee 6a3oBoit Toukoit (C50). Touka «B» ompenensercs komannoi ycunenns (C32,
C37 unu C42) u ee 6a3o0Boii Toukoii (C34, C39 wiu C44). Komounanus C32 u C34 npuMeHsIeTCs 1J11 KOHTaKTa
[12], C37 u C39 nns xonrakta [C1], a C42 u C44 nns xontakra [V2].

Cwmemenue (F18) u ycunenne (C32, C37 win C42) n0KHO OBITH YCTAHOBJICHO C YY€TOM, YTO MAKCH-
MasbHas yactota cocranisier 100%. bazosast Touka cmemenus (C50) u Touka ycunenus yactotsl (C34, C39 wim
C44) nomxHbI OBITH YCTAaHOBIIEHHI ¢ yaeToM, uTo monHas mkana (10 VDC wmm 20 MA DC) cocrasmsier 100%.

g
i Note
— * AHaJOTOBBII BBOJ HIDKE 0a30BOM TOYKM CMEUIECHHUS OTPaHWYWBAETCS (HAIEIMBAETCS Ha)
3HAYCHUEM CMEIICHHSI.

» Ecnu Brl yka3piBaeTe KOMOMHALIMIO TaK, YTO HaNpsbkeHne 6a3oBoil Touku cmemnenus (C50)
paBHsIETCS WM IpeBbiacT 0a3oByro Touky cmerneHus (C34, C39), mpeodpa3oBarenb paclCHHT yC-
TaHOBKY KaK HE BEPHYIO M YCTaHOBHT YacToTy Ha '

YacroTa
F
Yeunenune
(C32, C37
unn C42) Touka b
Cwmeluenne (F18)
Touyka A
__ AHanorosbiii
{0 bBasosas Basosas  100% BXoRoN eurHan
TOuKa TouKa
CMeLLeHns ycuneHms
(C50) (C34, C39
unun C44)

[Tpumep: YcraHOBKa CMEICHUS, yCUIIEHHS M €ro 0a30BOM TOUKHM MPH JHalia3oHe aHajIoroBoro Beoja 1 —
5 VDC n7st koMaHbI 4acTOTHI 1.
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5.2 OnucaHne dyHKLMOHamNbHbIX KOAOB

YactoTa

&

Yeunexuve .
(C32) s oo
I Touka b
Cwmeluenue (F18) :
Touka A H i 5
* : = AHanoroBsbIv
O 1B(10%) 5B (50%) 100%  BXOMHOW curHan
Baszosas
To4Ka BasoBas
CMELLEeHNS ToYkKa
(C50) ycuneHus
(C34)

(Touka A)

Ecnu na ananmorosom Bxoze 1 B, mns komans! wactots! Ha 0 ['mr, ycranosute cmemenue Ha 0% (F18 = 0).
IMockonbky 1 V siBisieTcs 6a3oBoii Toukoi cmeuienust 1 pasusercst 10% ot 10 B, ycranoBuTe 0a30ByI0 TOUKY
cmerenust Ha 10% (C50 = 10).

(Touxa b)

Ecnu HanpspkeHne Ha aHAJIOTOBOM BXojie paBHsieTcst 5 B, ycranosure ycunenue Ha 100% (C32 = 100),
9TOOBI COXPAHATh YACTOTY HAa MAKCHMaJIbHOM 3HaueHHNH. [10ckoIbKy 5 B sBisieTcst 6a30B0i TOUKOH yCHIICHUS H
pasusiercsa 50% ot 10 B, ycranoBute 6a30Byto Touky ycuienus Ha 50% (C34 = 50).
= [lpu ucronp3oBaHuN (PYHKIIMOHAJIBHBIX KOAOB Ul YCTAHOBKH YCHJICHUS WM CMEIIEHU, 0e3

i‘-\-ﬂﬂte u3MeHeHus 0a30Bo Touku, onuHakoBa i [TY Fuji (cepun G11S, E11S u t.1.).
F20 Topmosxenue [TocT. TOKOM (4acToTa Ha9aga TOPMOXKEHHS) c.m. H95
F21 Topmorxenue ITocT. TOkoM (YPOBEHb TOPMOXKEHHUST)
F22 Topmoxxenue ITocT. TOKOM (BpeMst TOPMOXKEHH)

Ecnu Heo0xoanMo IpeKpaTuTh paboTy JIEKTPOABUIATENsl 110 MHEPLUH - OCYIIECTBUTH OIEpaInIo OC-
TAaHOBKHU C TOPMOXKEHHEM, TpeOyeTcsl aKTHBUPOBATh TOPMOXKEHHE TOCTOSIHHBIM TOKOM.

B ciydae ocTaHOBKH C TOPMOXKEHHEM MOCIIE OTKIIIOUSHHUS] KOMaH/Ibl 3aIlyCKa WIIM yMEHBLIEHHUsI KOMaHIbl
YaCTOTHI HIDKE YaCTOTHI OCTAHOBKH, aKTUBUPYETCS TOPMOYKEHHE TIOCTOSTHHBIM TOKOM, KOT/Ia YaCTOTa BHIXOIHOTO
CHTHAJIa TOCTUTHET YacTOTHI HaYajla TOPMOXKCHHUS TTOCT. TOKOM. DTH (YHKIIMOHAIEHBIC KOMIBI OMPEACTIAIOT Ta-
pameTpsl UISI TOPMOXKCHHUS TTOCTOSTHHBIM TOKOM: yacToTa Hadana TopmoxeHus (F20), ypoBeHb TOpMOXKEHHS
(F21) u Bpems Topmoxenns (F22). Kpome Toro, H95 onpenenser CKOpocTh HapacTaHUs TOKA TOPMOXKEHHSI.

YeranoBka (yHKIHOHaNBEHOTO Kona F22 (Bpemst Topmoxkenust ) Ha «0.0» (cexyHma) o3HadaeT, 4yTo ocra-
HOBKa TP IOMOILH ITOCT. TOKa OTKJIIOUEHA.

[] YacToTa Hayaja Topmoskenus (F20)
YcTaHOBHUTE YaCTOTY Hayajaa TOPMOXKEHHS TIOCTOSIHHBIM TOKOM.
- Nunanazon ycranoBku qaHHbIX: OT 0.0 mo 60.0 (I'm)

[J Yposens Topmoxenus (F21)

YcraHoBute YPOBEHb TOKa MJisI ONPUMCHCHHUA NPHU aKTUBAIUKW TOPMOXKCHHS IMOCT. TOKOM. YcraHoBure
JlaHHble (PYHKIMOHAILHOTO KOJIa C Y4€TOM HOMHHAIILHOTO ToKa npeoOpa3zosareist yactotsl 100% c marom 1%.

- Jlnana3oH ycTaHOBKH AaHHBIX: 0 - 60%

(] Bpems Topmoxxenus (F22)

YcraHoBuTe BpeMs, B TeUCHHE KOTOPOTO aKTUBHO TOPMOXKCHHUE TTOCTOSHHBIM TOKOM.
- JHnana3zon ycranoBku gaHHbIX: 0.01 - 30.00 (cex.)

(3amertsTe, uro ycranoBka 0.00 OTKIIOYAaET TOPMOKEHHE MOCTOSHHBIM TOKOM)



5.2 OnucaHne dyHKLMOHamNbHbIX KOAOB

BbixoaHas Yactota, Ny A

Hauano octaHoBku
Ha Bbibere

YacToTa Hauana TOPMOXeHUs
NOCTOsIHHLIM TOKOM (F20) —

Y

I
|
I
! TopmoskeHne

I nocTosmHbIM Tokom

| (Bpems TOpMOXeHUs) |
I (F22)

L' '__ >
H95 = 1 o - | ___.
# \ YpoBeHb TOPMOXKEHUS
HH—[\L_‘ 'd-.._‘ik H95 =0 21
0 >
o \ TOpMO)KeHVIe NOCTOSAHHbLIM TOKOM
(CkopocTb HapacTaHusi Toka (H-95))
3HayeHust | XapakTepUCTHKA IIpumeuanue
H95
0 MennenHoe HapacTaHue. 3amemnsieT Ha- | HemocTaTouHbIi MOMEHT TOPMOXKEHHS MOXKET
pacTtaHve TOPMO3HOTO TOKa, MPEAOTBpallas | MPUBECTH K TOPMOKEHHIO MOCT. TOKOM
o0paTHOe BpallCHUE MPU HAYaie TOPMO-
JKEHHS IOCT. TOKa
1 Brictpoe Hapactanme. Yckopsier Hapacrta- | B pesynbrare OBICTPOro HapacTaHHS TOPMO3HOTO
HUE TOPMO3HOTO TOKA, YCKOPss MOSIBIICHHE | TOKA BBl MOXETE IMOJNyYUTh 0OpaTHOE BpalleHHe,
TOPMO3SLIET0 MOMEHTA. 3TO 3aBUCUT OT MHEPLUHU U COCIUHEHHS C MeXa-
HUYECKOW Harpy3Kou.
— MOo:KHO TaK)Ke UCIIOJIb30BaTh CUTHAJ HH(POBOTO BXOAA, KaK KOMaHIY TOPMOXKCHHUS TTOCT. TOKOM

L _Tip (DCBRK).
Ecmu xomanna topmoxenusi moct. TokoM (DCBRK) aktuBHpoBaHa, TOPMOXKEHHE MPOUCXONT,
eciim (DCBRK) Brittoueno, He 3aBuckMoO oT yctaHoBkU F22. Topmokenne npoucxoqut gaxe ecau 114
HaXOIUTCSl B OXKHJIAHWU KOMaH[bl Ha 3aIyCK. JTO MO3BOJISIET AJIEKTPOABUTATENIO BO3OYUTHCS Tepen
3aIlyCKOM, YTO NPHUBOJMT K O0JIee IIIaBHOMY YCKOPEHHIO.

o YcraHoBHTE 3HaUEeHUE (PYHKIIMOHANEHOTO Kozma F20 Onm3kiM K HOMHHAIBHOW YacTOTE CKOJb-
~.«,_E'Et9 JKeHus dnekTpoasurarens. Ecim Bl ycTaHaBnIMBaeTe CIHIIKOM BBHICOKOE 3HAYCHHE, YIPABICHHE CTa-
HOBUTCS HE CTA0MIIBHBIM M MOXKET CpabOoTaTh 3aIIUTa MO MePEHANPSKCHHIO.

BHUMAHUE

@OyHKIMS TOPMOXKEHHS ITPeoOpa30BaTes YacTOThl HE YACPKUBAET JABUTATEIb OT BPAICHUS
MOCJIE €T0 OCTAaHOBKH
Bo3moxxHa aBapuiiHasi cuTyanusl.

F23 YacroTa 3amycka

F25 YacToTa 0CTaHOBKH

[Ipu 3amycke mpeoOpa3oBarTelss YaCTOTHI, H3HAYATIbHAS YaCTOTA BBIXOJHOTO CHUTHANA OyleT paBHA dac-
ToTe 3amycka. [IpeoOpa3oBarens 4acTOTH OCTAHABIMBACT MOAYIIALIUIO TIPH TOCTHYKEHUH YaCTOTHI OCTAHOBKH.
YcTaHOBHTE YACTOTY 3aIlycka Ha YPOBEHb, KOTOPBIA TIO3BOIUT AIIEKTPOIBUTATEIIO BBIPAOATHIBATh TOC-
TATOYHBIN KPYTALIMI MOMEHT JUIsl 3aIlyCKa.
YcTaHOBHTE HOMHHAIBHYIO YaCTOTY CKOJIBKEHHS AekTponsurarens Ha F23. ( c.M. onmcanue P09).
- Huanazon ycranoBku naHHbix: 0.0 - 60.0 (I't) (111 4aCTOTHI 3aITyCcKa U OCTAHOBKH)
'Iﬁ"f'_:_‘N-;te_r Ecmu gacrora 3amycka HH)KE 4acTOTHI OCTaHOBKH, MPEOOpa30BaTelb YaCTOTHI HE OYyJIET BBIBO-
Te— JIUTH SHEPTHUIO TIOKAa KOMaH/a YaCTOTHI He OyJIET MPEBHIIIATh YaCTOTY OCTaHOBKH.
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BbixogHasi yactota

[

#  Yacrora sanycka
™ (F24)

....................... YacToTa ocTaHoBKM

Bpems

CocrosHue MY He sanywien OcraHoBneH
Het moaynsiuum B pabore (Moaynsauus) | Het mopynsuum
F26 [ITym snexrponsurarens (Hecymiast gacrora) c.m. H98.
F27 [Tym snexTpoaBuraress (TOH)

U Iym saexrponsurarens (Hecymas yacrora) (F26)

Ora (I)yHKIII/IfI KOHTPOJIMPYET HECYLIYIO YaCTOTYy Tak, 4TOOBI COKpPATUTh LIYM OJJICKTPOABHUIATCIIA WJIN

peoOpa3oBaresisi ¥ COKPATUTh YTEUKY TOKA U3 OCHOBHOW IPOBOIKH BBIXOZA.

Hecymas | HomunansHo# MonHOCTH peoOpaszoBarens yactoTsl: 0.75 — 22 kBt

0.75 k' nm 15 x['g

yacToTa: | HomuHanbpHON MonTHOCTH ITpeoOpasoBatens 9acToTel: 30 — 75 kBt

0.75 kI'um 10 xk['g

HomunaneHo# MonHOCTH TTpeoOpasoBatens 4actoTel: 90 — 500 kBT

0.75 kI'un 6 k['g

IIlymM npou3BOAMMBIN JIEKTPOABUTATEIEM

YeMm BbIIIC, TEM HUKE

Temneparypa snekrpoasurarens (V13-3a KOMIIOHEHTa BRICOKOH YaCTOTHI)

YeM BEIIIE, TEM HIDKE

Kosebanust BEIXOIHOIO TOKa

Yewm 00JIbIIIE, TEM MEHBIIIE

ToK yTeuku

UYewM BhIIIIE, TEM OOJIBIIIE

W3nyyeHne 3JeKTPOMarHuTHOTO IryMa (1IoMeX)

Yewm BbIIIC, TEM CHIILHEE

[orepu npeoOpazoBarelisi 4aCTOTHI

UewM BhIIIIE, TEM OOJIBIIIE

,,__1-]—- = Ecnu Bbl ycraHaBnuBaeTe HECYIYIO 4acTOTY Ha CIIMILIKOM HU3KOE
L Mote

S3HAUYCHNUEC TOK BBIXOJa KakK

NpaBWJIO UMEET MHOTO BOJH (0OJBLIOE KOJIMYECTBO KOMIIOHEHTOB BBICOKOW 4acToThl). B pe-

3yJbTaTe, MOTEPS AEKTPOIBUTATENS BO3PACTACT, BBI3BIBAS POCT TEMIIEPATyphl JIEKTPOABUTaTEs.
Kpome Toro, 6o1bI10€e KOJMYECTBO BOJIH MOXKET BEI3BAaTh OOHApY)KEHHE CUTYallMH OTPaHUYECHUS
Toka. Takum oOpazoM, ecnu Brl ycranoBuim Hecyuryto yactory Ha 1 k[ mopnepkuBaiite Ha-

rpy3Ky Hke 80% OT 3Ha4YeHUS.

Ecnu 3Ha4eHne HeCyIel 4acTOThl BEICOKOE, paboTaeT MEXaHHM3M 3aIlUThl TAKMM 00pa3oM, 4To,
eciu Temreparypa mpeoGpa3oBaresss YaCTOTHI IMOBBIIACTCS B CICACTBHE IMOBBILICHUS TEMIICPATyPbI
OKpY)KarOIIeH Cpepl MM HOBBILICHUS HATPY3KH, HECYIas YaCTOTa HEMEICHHO OHMKACTCS, YTOOBI
NPEeOTBPAaTUTh OOHApY)KEHUE COCTOsIHUE Teperpesa npeobpasosaresst yactorsl (Olu ). Eciu Ber He
XOTUTEC aBTOMATUYCCKH COKpallaTb HECYIYIO YaCTOTY C YYETOM IllyMa JJICKTPOABHUIATEIIA, Br1 moxkeTte

OTKITIOYUTh aBTOMaTHYECKOe cokparneHre. CMm. GpyHKmoHambsHbIH koq HI8.

U IIym saexrpoasurarens (Ton) (F27) M3menser TemMOp mIymMa SIEKTPOABUTATEINS. YCTAaHOBKA (-
(hexkTHUBHA, eciM Hecymas dactora Il (QyHKunoHaiapHOTO Koma F26 = 7 x['m m Hmke. M3MeHeHHe ypoBHS

TeMOpa MOXKET COKPAaTHTh TPOMKOCTh U TPyOOCTH IIyMa.
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3nauenus F27 DyHKIUSA
0 He axtuBHa (YpoBeHs 0)
1 AxtuBHa (YpoBeHb 1)
2 AxtuBHa (YpoBeHb 2)
4 AxtuBHa (YpoBeHb 3)

——

Note Ecnu ypoBeHb IiTymMa YCTaHOBJIEH Ha CJIMIIKOM BBICOKOE 3HAUCHUE, BBIXOAHON TOK MOXKET CTaTh
*——  HeCTaOHIIBHBIM HIIH MOTYT BO3PAaCTH MeXaHHUdYecKas BUOpauus u myM. Takke, 9TH (yHKIHOHATbHBIE
KOJIbI MOTYT OBITh HE O4eHb AP (QEKTHBHBI AJIsI ONPEAEICHHBIX TUIIOB 3JIEKTPOJBUIaTEsl.

F29 Br100op cTangapTa BBIXOAHOTO CUTHAIA KOHTaKTa FMA
F30 ‘YcuieHre BXOIHOTO curHaiia kontakra FMA
F31 Br100p KOHTPOIMPYEMOTO MapaMeTpa ISl BEIBOA HA KOHTaKT FMA

[To3BomstroT BhIBOAUTH Ha KOHTakT [FMA] orcnexuBaeMble JaHHbBIE, TaKME KaK YacTOTAa BBIXOAHOTO
CUTHAJIa WIN BBIXOJHON TOK B BHJI€ HANPSDHKEHUS WIIM TOKA. BennunHa Hamps KeHUs WM TOKA PEerylInpyercs.

[ Buioop cranaapra (F29)
OmnpenenseT cTaHAApPT BBIXOAHOTO CHUTHaNa I KoHTakTa [FMA]. Bel MOkeTe yCTaHOBUTH 3HAYCHHE

¢yHKIMOHANEHOTO Koma F29 mmm mepeximtouatens SW4 Ha mate cXeMbl YIIPaBICHUS B COOTBETCTBUU C Tal-
JIULIEH:

3nauenue F29 | Cranpapt Beixona ITonoxenue nepextouaresns (SW4) Ha mare ynpaBieHus
0 Hanpsioxenue (0 — 10 VDC) | VO
1 Tok (4 — 20 MA DC) 10

——— BrIxox Toka He M30JIMPOBaH OT aHAIOTOBOTO BXOJAa M HE UMEET COOCTBEHHOTO MCTOYHUKA ITHU-

"*f--..,r‘_”lﬂte TaHus. TakuM 00pa3oM, 3TOT BBIXOJ HE JIOJDKEH OBITh COCIAMHEH C BHEIIHUM 00OpYIOBaHUEM, €CIIH Y
HETO €CTh B3aMMOCBS3b IO HANPSHKEHUIO C IMpeodpa3oBaTeNieM YacTOTHI M3-3a MOACOSIUHECHUS aHa-
JIOTOBOI'O BX0/J1a M T.II.

[J Perynnposka ycuienns (F30)
ITo3Bonser PEryjinpoBaTb BbIXOAHOE HAIIPAKCHUC WJIU TOK, HJIA BI)I6paHHOFO (l)yHK]_II/IOHaH])HI)IM KOAOM
F31 xonTponupyemoro napamerpa B auanazone ot 0 1o 200%.
- Jmana3oH ycraHoBkH gaHHBIX: 0 - 200 (%)

3a wkanoi d
F30: 200%
10 B (20 MA) s =m = mrs A s g . F30: 100%
[0
=
S<
ES
g2
o® 5B(12MA) - fnn g e e v et ¢ F30: 50%
23
gz
X x
A& :
: F30: 0%
0B (4 MA) : F -
0 50% 100%

Llikana usmeputensHoro npuéopa
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[J dyHkuus BbIOOpa KOHTpPoMpyemoro napamerpa (F31)

Ota QyHKIHS ONpefessieT, YTo SBISIEeTCS BBIXOJOM JUIsl KOHTAKTa aHalorosoro Beixoga [FMA].
3nauenus | Beixon [FMA] Conepxanue IToxazanus
F31 ( mpu 100% BBIXOJJHOM CHT'HAJIE)
0 Beixonnast yacrora YacTora BBIXOAHOTO CHTHaNa | MakcuMmaiibHasi 4YacToTa BBIXOJHOTO
peoOpa3oBaresisi 4acTOThI curuaia, onpenenexsas F0O3
2 BrixoaHol TOK @dakTHUeCcKuil TOK BbIXOAa mpe- | B 1Ba pasza mpeBbllIaeT HOMUHAJIBHBII
o0pa3oBarens 9acTOTHI TOK IpeoOpa3oBaTesisi YaCTOTHI
3 BoixonHoe Hampspke- | @akTuueckoe BbIxoaHoe Hamps- | 250 B mis cepuum 200 B
HUE keHne mpeobpazoBarens wacto- | 500 B mus cepun 400 B
ThI
4 Bexomgno#t kpyTsimmit | KpyTsammii MomeHT Banma 3imek- | B 1qBa pasa mpeBbllmaeT HOMHUHAIBHBIN
MOMCHT TPOABUTATECIIA prT}IlLIl/Iﬁ MOMCHT SJICKTPOABHUIATCIIA
5 Koaddunment Ha- | Koapouument Harpysku (Paen | B nBa pasa mpeBblmaeT HOMUHAJIBHYIO
TPYy3KH MOKAa3aHUIO  W3MEPHUTENIsl  Ha- | Harpy3Ky JIEKTPOJBHIATeNs WIN
TPY3KH) HoMuHanbHelil  KpyTSIIUHA ~ MOMEHT
BBIXOJAa  OJICKTPOABUTATENS  HIDKE
ONOPHOM 4aCTOTHI
HomunanpHblii  KpyTALIMIT  MOMEHT
BBIXOJIa dMeKTpoaBurarens (kBT) Bbime
ONOPHOM YacTOThI
6 Bxonnoe nanpsbxenue | Bxonnoe nanpsixenue 114 B nBa pasa npeBbllIacT HOMUHAJIBHOE
HaNpsDKEHUE MHUTAHUS MpeoOpa3oBare-
JI51 YaCTOTHI
7 3HaueHne  oOparHoil | 3HayeHne oOparHOil cBsizu npu | 100% 3HaueHMsT OOpaTHOI CBA3U
cesizu [TUJ] (PV) M perynupoBaHue
9 Hanpsokenune  3BeHa | Hanpsbxkenue 3BeHa noct. Toka | 500 B mis cepuum 200 B
Ioct. TOKa mpeobpa3oBaTess YaCTOTHI 1000 B ms cepun 400 B
10 YauBepcanpHbli ana- | Komanga mo muaum cBsa3u (Cm. | 20,000 xax 100%
JIOTOBBIN BBIXOJ PykoBoncTBo monb3oBarens 1o
JTUHISIM CBSI3U RS485
(MEH448a)
13 Brixognas MoinHOCTh | BhixomHas MomiHOCTh Ha 3nek- | B gBa pasza mpeBblllaeT HOMUHAJIbHYIO
DJIEKTPOJABUIATEIIS Tpoasurarese (kBT) MOIIHOCTB JBHUIaTEIIst
14 TectoBslit curnan (+) | Beixon must rpagymnposku (10 B | 10 B DC umm 20 MA DC
DC nim 20 MA)
15 Komanma  mpomecca | Komanna mponecca IINJ pery- | 100% 3Hauenust oOpaTHoOii cBsI3U
MU (SV) JMPOBAHUS
16 BoixonHoe 3HaueHue | YpoBeHb BbiBoga IIM/] koH- | MakcumanbHass 4acToTa BBIXOAHOIO
nponecca [T (MV) | tpomnepa mon [THUJ] perymupo- | curHana, onpenenenHas FO3
BanneM (Komanma 9acToTsl)
F34 VYcunenue BIXOIHOTO CHrHana koHrakra FMI
F35 Br100p KOHTpOIMPYEMOTO MapamMeTpa AJisl BEIBoJa Ha KOHTakT FMI

TTo3BonSIFOT BBIBOOUTH Ha KOHTAKT [FMI] oTcliexkuBacMble aHHBIC, TaKHe KaK 4acTOTa BBIXOIHOTO
CUTHAJIa WJIX BBIXOTHOH TOK B BHIEe Toka (4-20 MA). Bennunna Toka peryaupyercst

[J PeryaupoBka ycuienus (F34)

[To3BosIsieT peryIupoOBaTh BBHIXOAHON TOK, JUIsl BBIOPAHHOTO (DYHKIHMOHATIBHBIM KomoM F31 koHTpo-
JIupyeMoro napamerpa B quanasose ot 0 go 200%.

- Hwmana3on ycraHoBku qaHHBIX: 0 - 200 (%)
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BeIxogHOe HanpshxeHne
(Tok) koHTakTa FMI

3a wkarnon

20 A

12 MA

4 MA

F34:200%
- F34: 100%

¢ F34:50%

F34: 0%

0 50%

100%

LWkana nameputensHoro npuéopa

[J ®yHknus BbI60pa KOHTpoanpyemoro napamerpa (F35)

Ota QyHKIMS ONPEeNseT, YTO SIBIISIETCS BHIXOIOM JUIs KOHTAKTa aHajoroBoro Beixoaa [FMI].
3nauenus | Baixong [FMA] Conepxanue [Mokazanue (Omnpenenenue mpu
F31 100%)
0 Brixognasg yactora YactoTa BBIXOAHOIO CHTHaja | MakcumallbHas 4YacTOTa BBIXOM-
mpeoOpa3oBaTess YaCTOTHI HOTO cUrHaisa, onpeneienHas FO3
2 BrixonHoil ToK @dakTUUeCKUl TOK BbIXOJa Impe- | B 1Ba pasa mNpeBBILAET HOMH-
obOpa3oBaress 4aCTOTHI HaJbHBIA TOK mpeobpa3oBaress
YaCTOTHI
3 Breixomnoe Hampspke- | @akTrueckoe BbIxomHoe Hamps- | 250 B mis cepun 200 B
HUe JKeHue npeodpasosareiist yactotel | 500 B mis cepuun 400 B
4 Beixopno#t kpyTsamuii | Kpyrsamuit MomeHT Bama anek- | B aBa pasza mpeBbllIaeT HOMH-
MOMEHT TPOJBHUrarTess HaJIBHBIA ~ KPYTAIIMH  MOMEHT
IIEKTPOJIBUTATEIIS
5 Kospdumment  na- | Koapdunuent nHarpysku (PaBen | B 1Ba pasa mpeBbimiaer HOMH-
Tpy3KH MTOKA3aHUI0 M3MEPHUTENs Harpys3- | HaJIbHYIO HAarpy3Ky JIIEKTPOIBH-
KH) raTess Win
HomuHanpHbI  KpyTSIUMHA — MO-
MEHT BBIXOJa DJEKTPOABHUTATEIS
HUKE OIIOPHOU YaCTOThI
HomuHanpHeIf  KpyTAIMA  MoO-
MEHT BBIXOA OBJIEKTPOIBUTATEIS
(xBT) BbIIIIC OIIOPHOHN YaCTOTHI
6 BxonHoe Hanpsoxkenue | Bxonnoe Hanpsbkenue ITH B nmBa pasa mnpeBblIaeT HOMU-
HAIBHOE  HAMPSKCHUE IMHTAHUS
mpeoOpa3oBaTess 4aCTOTHI
7 3naduenne oOpatHO#l | 3HaueHne oOparHOW cBsa3u Tpu | 100% 3HadUeHMS OOPATHOI CBA3M
ceszu [TU]] (PV) [N perynmupoBanne
9 Hampsokenne  3Bena | Hampspkenwe 3BeHa mocT. Toka | 500 B mis cepun 200 B
ITocT. Toka npeoOpa3oBaresisi 4aCTOThI 1000 B st cepun 400 B
10 YHUBepCaIbHBIN Komanna mo jmumamMu cBszu (Cwm. | 20,000 xax 100%
aHaJIOTOBBIH BBIXOA PykoBoncTBo monb3oBarenst 1o
suHusM cBsi3u RS485 (MEH448a)
13 BoixonHass MomHOCTh | BbixogHass MOIIHOCTH Ha 3jek- | B 1Ba pasa mNpeBbIIACT HOMHU-
AIIEKTPONIBUTATEIS TpoxaBurarene (kBT) HAJIBHYIO MOIHOCTD JIBHUTATEIIS
14 Tecroserit curnan (+) | Bexon mns rpagyupoBku (10 B | 10 B DC wmm 20 MA DC
DC wm 20 MA)
15 Komanma mpomecca | Komanna mponecca ITM] pery- | 100% 3HaueHust oOpaTHOM CBSI3H
I[N (SV) JINPOBAHUS
16 Brixognoe 3nHauenue | YposeHb BbiBoga IIM/] koHTposn- | MakcumalibHas 4acToTa BBIXOJ-
nporecca [TUJ] (MV) | nepa non IT1]] perymupoBanuem | HOTO CHUrHala, onpeaeicHHas FO3

(Komanga gacToTsl)
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F37 Br100p Harpy3ky / aBTOMaTHueCcKOe yBEIMIEHHE KPYTAIIEro MOMEHTa / 3HeprocoepexeHne
C.m. FO9

F43 OrpaHnyeHHe TOKa B paboueM pesxume c.m. H12

F44 YpOoBEHb TOKOOTpPAaHUYEHHUS c.m. HI12

Ecnu BBIXOJHO# TOK MPeoOpa30oBaTessi 4aCTOThI PEBBIIACT YPOBEHD, YKA3aHHBIH OrPaHHUYUTEIIEM TOKA
(F44), qacToTa BEIXOZHOTO CHTHAJIA H3MEHSETCS, YTOOBI MTPEIOTBPATHTE BBIXOJ U3 CTPOS IBUTATEIsl U YMEHbB-
IIUTH BBIXOMHOM TOK. Ecin F43 = 1, TokoorpaHU4HTEIh aKTUBUPOBAH TOJIBKO MPHU padOTe C IOCTOSTHHON CKO-
pocteio. Ecin F43 =2 ToxoorpaHMYHNTENh aKTUBUPOBAH U NP YCKOPEHUH U IPH paboTe C MOCTOSTHHOM CKO-
pocthio. Beibepure F43 = 1, ecniu Bam tpeOyetcst pabora mpeoOpa3oBarelis YaCTOTHI C TOJHONH MOIIHOCTBIO
NIPY YCKOPEHUH U OIPaHUyuEHHE TOKA BBIXO/A P PadoTe C MOCTOSHHOW CKOPOCTBIO.

[ PaGouwnii pe:kum (F43)
Bribepute pesxiuM paboThl AIIEKTPOIBUTATENS, B KOTOPOM Oy/IeT aKTUBHO TOKOOTPAaHHUYCHUE .

3nauenue F43 OyHKIHSA

0 B cocrostann 6e3aeiicTBus

1 B xozme paboThl ¢ MOCTOSTHHON CKOPOCTHIO

2 B xoze paboThI ¢ YCKOPEHHEM H € TIOCTOSHHON CKOPOCTBIO

[ Yposenn orpannyenus (F44)
Bribepute ypoBeHb, IPU KOTOPOM TOKOOTpaHW4EHHE OyJIeT aKTHBUPOBAHO.
- Jmamna3zon: ot 20 10 120% (B oTHOLIEHNN K HOMHHAJIBHOMY TOKY IIpe0Opa30oBaTessl 4aCTOThI)

* Ilockonbky omeparus orpanmdeHus Toka it F43 u F44 ocymecTBiseTcss mporpaMMHBIMH
CpeICTBaMH, OHa MOXET BBI3BAaTh 3aJIEPXKKy B ympasieHHH. Ecnu Bam TpeOyercs ObICTpbI OTBET,
YKaKUTE OIEPaIrio TOKOOTPAaHWIEHHUS TIOCPEACTBOM ammaparHoro komroiekca (H12 = 1).

* Eciu B cilydyae KpailHe HU3KOIO 3HAYEHHUs YyPOBHS OIPDAaHUYECHMs IIPOUCXOLUT IEperpyska,
npeoOpa3oBaresib YaCTOThl HEMEJIEHHO IMOHW)KAeT YacTOTYy BbIXOa. DTO MOXKET CTarb NMPHYHHOU
aBapHUHOTO OTKIIIOYEHHUS 110 BBICOKOMY HAITPSHKEHHUIO MJIM OITACHBIH 000pOT BpaIlleHUs IIEKTPOIBUTa-
TeJIs BCIEACTBUE HEOPETYINPOBKU.
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5.2.2 Konp! E (PyHknmu pacumupeHus)

EO1 ~ EOS 3amaHue 3HAYCHUST KIIEMM BXOAHBIX CHTHANIOB [X1] ~ [X5] c.m. E98 u E99.

OyuknuonaibHbie kol oT EO1 go E05, E98 u E99, orBeuaromue 3a Ha3HaueHUe KOHTAKTOB OT [X1] 1o
[X5], [FWD], u [REV] mMoryT npuHuMaTh 3Ha4eHUsI [IepeuuciieHHble HuXe. OHU SBISIIOTCSl YHUBEPCATIbHBIMU
MIPOrPaMMHPYEMBIMH BXOIHBIMH KOHTaKTaMH. C MOMOIIBI0 (PYHKIIMOHAIBHBIX KOJJOB MOXKHO TaKXKe MEPEKITo-
YaTh JOTHYECKYIO CUCTEMY M3 HOPMAJIBHOW B HHBEPCHYIO, [T KaXKIOTO KOHTAKTa. YCTAHOBKOH IO YMOITYaHUIO
SIBISICTCSL HOpMalibHast Jtoruka «On» = BKIL / «Off» = ortki. Jlajgee npuBeaeHHBIC MOSCHEHUS MaHBI /IS HOP-
MaJIbHOM JIOTUYECKOH CXEMBI.

' Buumanue

B cmydae nugpoBoro BBOAa, Bl MokeTe Ha3zHaYaTh KOMAHABI CPEICTBAM IIEPEKITIOYCHUS U BBITOTHEHUS
KOMaH/Ibl 3aIyCKa WM JUIsl KOMaH bl yCTAHOBKH 4acTOThl (Hanpumep, (SS1), (SS2), (SS4), (Hz2/Hz1), (Sw50),
(SW60), (Hz/TIN ), (IVS), (LE), (LOC), u (FR2/FR1)). ITepekitoueHne Kakoro-iud0 U3 3THX CUTHAIOB MOXKET
BBI3BaTh BHE3AIHBIH 3aITyCK (XOM) WIN pe3K0oe N3MEHEHNE CKOPOCTH.

OnacHOCTh HECYACTHOTO ClIydas U TCJICCHBIX HOBpe)KHeHI/Iﬁ

3Ha4YeHMs PyHKIHOHANBHBIX | Ha3HaueHHe CUrHAIOB TepMHHAIA CumBon

KOZIOB

On =BKJI | Off=BKIJI

0 1000 Msuoroctynendaras yactora (ot 1 1o 7 maros) (SS1)

1 1001 (SS1)

2 1002 (SS4)

6 1006 3-X IpOBOIHOE yIpaBJICHHE (HLD)

7 1007 OcTaHOBKa Ha CaMOBBIOETe (BX)

8 1008 Curnan cOpoca aBapuu (RST)

1009 9 Cursa BHEIIHsIsL aBapust (THR)

11 1011 IepexitoueHne yCTaHOBOK 4acToThI 2/1 (Hz2/Hz1)

13 - TopMokeHHEe TOCTOSHHBIM TOKOM (DCBRK)

15 - [lepexmouenue snexrponsurarens B cetsb (50 I'm) (SW50)

16 - Iepekirouenue sexTpoasurarens B ceTh (60 I'm) (SW60)

17 1017 Knonka BBEPX (UP)

18 1018 Knonka BHU3 (DOWN)

19 1019 Pa36nokupoBka naHesnu oneparopa (BO3MOXKHO H3MEHEHHE JJAHHBIX) (WE-KP)

20 1020 Otmena [TU]] peryaupoBatue Tw/IM Q)

21 1021 VHBepcus CUTHAJIOB 3a1aHHsI YaCTOThI (IVS)

22 1022 Cursan OJIOKUPOBKH (IL)

24 1024 Pabora ¢ ynpasnennem no RS485 (ommms) (LE)

25 1025 ‘YHUBepcaIbHbIA BBOJ JAHHBIX (U-D))

26 1026 Br160p XapakTepucTHK 3aycka (STM)

1030 30 BriHy)xeHHast OCTaHOBKA (STOP)

33 1033 VYeranoBka MHTErpaibHbIX U auddepeHiuanbHpix koMnoneHros cur- | (ITUIA-RST)
Haja npouecca [T1]J]

34 1034 YiepakaHue HHTErpajbHOIO KOMIIOHEHTA curHaia npouecca I (IIMJ-HLD)

35 1035 Bri0pars 10KanbHyI0 oneparuio (Ha KIaBHaType) (LOC)

38 1038 3amyck (RE)

39 - 3anmra 31eKTpoIBUraTesst OT 00pa3oBaHus KOHICHCATa (DWP)

40 - 3amyck BHyTPEHHETO LKA JJIs epeKIItoueHus anekTpoasurarens Ha | (IS W50)
nmutanue ot cetu (50 ')

41 - 3armyck BHYTPEHHETO LUKIIA ISl IEpEeKIItoueHUs dnekTpoasurarens Ha | (IS W60)
ruTanue ot cetu (60 ')

87 1087 IlepexsroueHne KoMaHABI 3ammycka (2/1) (FR2/FR1)

88 - Brnepen 2 (FWD2)

89 - Hazan 2 (REV2)

98 - Brnepen (Hasnauaercsa tonbko s tepmunanos [FWD] u [REV] mo- | (FWD)
cpeactBoMm E98 u E99)

99 - Hazax (Hasnauwaercs tonpko mist tepmuHanoB [FWD] u [REV] mo- | (REV)
cpeactBoMm E98 u E99)
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[Ipumeuanue BBl He MOXeTe yKa3aTb OTpHLATEIBHYIO JJOTHUECKYIO CXeMy Ul (QyHKIUH,
uMmeronmx . “ mox cronorom Janubie: Axkrueen BBIKII.
st “BHEIIHEro TEIJIOBOrO CHUTHaia” M “BBIHYXKIEHHOW OCTaHOBKH™ YCTaHOBKH OOeCIIeueHMs] HaJIex-
HOCTH BBIOMpatoTcs 1o ymonuanuto. Harpumep, eciu nannsie = “9”, “Axrusen BbIKJI” (curnan unnnunpyercs

pu BBIKJI); ecin mannbie = 1009, “Axtusen BKJI” (curnan uaurmupyercs mpu BKJT).
Ha3znayeHue pyHKUMM KOHTAKTA M YCTAHOBKA JaHHbIX

[J BeiGepute MHOTOCTYIIEHUATY0 YacToTy (oT 1 mo 7 maros)--(SS1), (SS2), u (SS4)

(Jannble ¢pynkunonansaoro kona =0, 1, u 2)

[NepexntoueHue curuanos mudposoro Bxoaa (SS1), (SS2) u (SS4) BKI/BBIKI MOXKET MEPEKIIOUYNATH CUTHAI
YacTOThl HA CUTHAJIbI, onpejeeHHble QyHKIoHanbHbIMU KogaMu CO5 u C11 (MHOrocTyneH4aTble 4acTOThl).
Takum o6pa3om, mpeoOpa3oBareib YaCTOTHl MOXKET IPUBOIUTE HJIEKTPOIBUTATENb B JEHCTBHE Ha 8 Pa3IMYHBIX
3aJ[aHHBIX CKOPOCTSIX.

Tabnuia, TPUBEACHHAS HUXKE, NEPEUUCISET YaCTOThI, KOTOPbIE MOTYT OBITh MOJyYeHbI KOMOHHAIMEH
nepexiroueHust (SS1), (SS2) u (SS4). B cronbie «BriOpanHas 4acToTa» 3HaUeHHE «HE(GHUKCHPOBAHHAS MIPE-
CTaBJjsieT HabOop 4acToOT, onpezeeHHbIX curHaioM yactora 1 (FO1) nnu curnanom yacrora 2 (C30) nnum apyrumu
3alaHUsIMU.

Tepmunan [X3] Tepmunan [X2] Tepmunan [X1] BriOpanHas gactoTta
(E03) (E02) ( E01)

2 (SS4) 1 (SS2) 0 (SS1)

BBIKJI BBIKJI BBIKJI Yacrora (HepuKcHpOBaHHAS)
BBIKJI BBIKJI BKJI CO 5 (gactora 1)
BBIKJI BKIJI BBIKJI CO 6 (gactota 2)
BBIKJI BKJI BKJI CO 7 (gactora 3)
BKIJI BBIKJI BBIKJI CO 8 (gactora 4)
BKJI BBIKJI BKJI CO 9 (gactora 5)
BKJI BKJI BBIKJI CO 10 (gacrora 6)
BKJI BKJI BKJI CO 11 (gacrora 7)

Bui6epute Tpexnposognoe ynpasienue —(HLD)

(3HayeHHE (PYHKIMOHAIBLHOTO Kosa = 6)

Ludposoii curnan Bxoxa (HLD) moxer ynepxuBarb komannsl 3amycka Brepen (FWD)/nazan(REV),
3aJjaHHble Ha BHEIIHMX KoHTakTaX. [Ipu pabore npeoOpazoBaTesst 4acTOTHl B PEXXUME TPEXIIPOBOIHOTO YIIPaB-
JIeHUSI.

Ecmu curnan (HLD) B cocrostaun (BKJI) To o Oymer ymepxkuBars komauasl (FWD) wmu (REV), B 3a-
BHCHUMOCTH OT TOTO KaKasi KOMaHa IOCTYITHIIA IEPBOH, 10 TeX MOp, OKa ero He cHUMYT. KomaHnaa noctynuBIas
BTOpO# — urHopupyercs. Ecinu curnan (HLD) He Ha3HaYeH HU HA OfHY KIEMMY - HHAIIMHPYETCS paboTa HenH
yIpaBJeHus 1o AByM npoBopaam (Tosbko curnainsl (FWD) u (REV)).

BbixoaHas
yacToTa
/ BpaLueHue \
Brepen i o
\ BpalLieHue /
Komanzgs! Hasan _
UrHOPUPYIOTCS :
[FWD] ON __=ON]|
[REV] ON| ON !
[HLD] ON ON
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[J OcTranoBka no uHepuuu (camosbider) —(BX)

(3HaueHMe QyHKIMOHAIBLHOTO Koja = 7)

3aMpIKaHUe [IEMH MEXAY KOHTaKTOM, KoTopoMmy Ha3HadeH curHai (BX) m korTakToM [CM] mpuBener k
HEMEAJICHHON OCTAHOBKE MOIYIISIIMN MTPe0o0pa3oBaTes YacTOThI, IIPH 3TOM 3JIEKTPOABHUrares OyneTr paborars
10 MHEPLIUH 10 OCTAHOBKH, 0€3 BOCIIPOM3BEICHNUS aBaPUITHBIX CUTHAJIOB.

[J Copoc aBapuiiHoii curmaamsanuu--(RST)

(3HaYeHME PYHKIMOHAIBLHOTO Kosa = §)

[epexmouenne (RST) ¢ nonoxenust BBIKJI B nonoxenne BKJI cOpackiBaer aBapuitnbiii (ALM), BbIxon
(mst mroOoii aBapun). [locnenyromee nepexitrodenrne ¢ BKJI va BBIKJI ouninaer aucruieii oT aBapuitHBIX CHT-
HAJIOB ¥ IPUBOIUT OTMEHSET COCTOSIHUE YACPKaHUS aBapUIHBIX CUTHAJIOB B HYJIEBOE MTOJIOKEHUE.

[otpedyercs 10 MumucexyHa wim Oombine Ha 3ambIkanue 1ernd. Komarna (RST) gomkHa OBIT B BBHI-

KJIIOUEHHOM COCTOSIHHH JIJIsi HOPMaJIbHOW PabOThI IPeo0pa30oBarelis YaCcTOTHI.
[MosBneHne curHana asapumu

T

Cocrostve MY | OToGpaxeHwe oMbk Ha aucnnee u [oTOBHOCTB K 3amycky
| 6riokupoBaHrme pa6otbl M4 (Cton)

ON QFF

L]
H
CurHan owwmn6km | H
H
‘
'

MuH 10 Mc

C6poc oLwmnbku T
OFE |

ON | OFF

[J Curnaja aBapuiiHOro OTK/JII04eHHs ¢ BHeliHero odopynosanusi —(THR)

(3HaueHMe QyHKIMOHAIBLHOTO Koja = 9)

[epexmouenne (THR) B nonoxxerne BBIKJI mpuBoanuT K HEMEIIEHHOW OCTAHOBKE BBIXOAa IpeoOpaso-
BaTeJsl YacTOTHI (dJEKTPOABHUTraTeNb OyHeT paboTaTk IO MHEPUWH IO MOJHOTO OCTaHOBA), OTOOpasWTCs aBa-
putinbni curHan Oh2 u mpousoiaeT cpabaThIBaHUE PENie U BBIBOJ aBAPUWHOTO CUTHAJA (TSI TF0OO0TO aBapuiHOTO
curHana) (ALM). Curnan ynep>xuBaercs U cOpackIBaeTCs Ipu cOpoce aBapHUifHOTO CUTHAJA.

Coser: ABapuifHbIIi CHTHaJI ¢ BHELIHEro 00OpYIOBaHMSI UCIIOJIb3YeTCsl, eciii Bbl xoTuTe Hemesn-
JICHHO OTKJIIOYMTH BBIXOJ| ITPe0oOpa3oBaTes 4acTOThl B CIydae OTKJIOHEHHUsS B paboTe nepudepuiiHoil anmapa-
TYPHL.

[J Be16op 4yacToTsl yeTaHoBkHu 2 mim 1 --(Hz2/Hz1)

(3HaueHHe QYHKIIMOHAIBEHOTO Kona = 11)

Iepexmouenue BxoaHoro nudposoro curaaina (Hz2/Hz1) B monokeHHe BKII / BBIKII MOKET IIEPEKITIOUNTH
CpeICcTBa KOMaHMBI 9acTOT MEXAYy KoMaHIoi dacToT 1 (ompenensemort pyHKunoHampHBIM KogoMm FO1) u ko-
MaH 10 yactor 2 (onpexaersiemMoit GpyHknuonanbHbIM komoM (C30).

[epexmouenne xomansl (Hz2/Hz1) B monoxeHne BKII 03Ha4aeT BEIOOP KOMAH/AbI 4acToT 2.
Ecnu Bol He nenaere BBIOOp, 3HAUYSHUE, YCTaHOBIEHHOE I QyHKIMOHanbHOTO kona FO1 mpumensiercs
110 YMOJTYAHUIO.

Bremnss komanga (Hz2/Hz1) M cTOYHMK KOMaH/Ibl 9acTOT
BbBIKJI FO1: Komanna gacror 1
BKIJI C30: Komanma gactot 2

[J Komanga topmosxenusi noctossHHbIM TokoM--(DCBRK)

(3HageHns GYHKIIMOHAIBHOTO Koa = 13)

Ecmu mudposoii Bxon, koropomy mpucBoeHo 3HaueHue 13 (DCBRK) naxomurcs B nonoxennn BKJI,
MIPOMCXOAUT TOPMOKEHHE TTOCTOSIHHOTO TOKa, /10 Tex nop, noka (DCBRK) naxoautcst B nonoxennn BKJI, He
3aBUCHMO OT YCTaHOBKU BPEMEHH TOPMOXKEHHS ITOCTOSHHBIM TokoM. bonee Toro, eciim (DCBRK) Haxonurcs B
nosnoxken BKJI B To Bpems1, kak mmpeoOpa3oBareb YacTOThl HAXOAUTCS B OCTAHOBJIEHHOM COCTOSTHHH, TIPOMC-
XOIUT TOPMOKEHHE TTOCTOSHHBIM TOKOM. T.e. TomaéTcs MOCTOSHHOE HATPsDKEHHE Ha 3JIEKTPOABHUTATENb Tepes
3aITyCKOM, YTO IPUBOINT K OOJIee IIIaBHOMY CTapTy

[Mpumeuanue: Bam Takxke nmorpedyercsi yCTaHOBUTh 3Ha4YeHUs (QYHKIIMOHANBHBIX KOn0B oT F20 mo F22.
(ITapameTpbl TOPMOXKEHUsI MMOCTOSHHBIM TOKOM YacTOTa Hadajia TOPMOXXEHHUS, YPOBEHb TOPMOXEHHsI, BpeMs
TOPMOYKEHUS).
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[ Iepexsiouuth ABurareb Ha ceTb S0 ' ("SW50") nam 60 'y ("SW60")

(3HayeHUs: QYHKIMOHAIBHOTO Koia = 15 wiu 16)

HOI[KJ'I}O'-laH BHeLLIHI/Iﬁ CHUT'HaAJI IIOCJICAOBATCIIBHOCTH, Br1 moxkeTte 3allyCTUTDb BJICKTPOABUIAaTCIib C Yac-
TOTOU 3MEKTPOCHAOKEHUE OOIIETO MOJF30BAHMUS, HE 3aBIHCUMO OT YaCTOTHI 3aITyCKa/BhIXOIA IpeoOpa3oBares
4acTOThL. JTa (DYHKIHUS MO3BOJSIET MCIOIB30BaTh AIEKTPOIBUTATEIND I KOMMEPYECKHX IIeNIeH TOCPEeICTBOM
mpeobpazoBatens dactorel FRENIC-Eco. YToOs! mcmons30BaTh 3Ty (QyHKIHIO, TpuMeHHTe cuTHAIBI «llepe-
KITFOYEHNE MCTOYHHKA TPUBOAA 3JIEKTPOABHUTaTeNs Ha JIMHUIO obmiero mombs3oBaHus (50 I'm)» ("SW50") mm
«ITepexiioueHre NCTOYHHUKA MPUBOJIA AIIEKTPOJABUTATENS HA JTUHUIO obriero moyib3oBanus (60 I'm) ("SW60")
(3mech U masnee cokpaiaercst 10 « [lepexiiroueHrue CUrHaIbHOW KOMAHbI Ha JIMHHUIO OOLIEro MOJIb30BAHHS») B
COOTBETCTBHUH C TAOJIHUIICH, U rpadyiKaMK ITOCIICA0BATEILHOCTH, KOTOPBIC TIPUBEICHBI HIDKE.

Haznauenue Onepanus

[Tepexiouenne Ha JmMHHIO o0miero | 3amyck anmekTpoaBurarenst npu | He HasHaualiTe OJHOBpEMEHHO
nonb3oBanust /50 ' («SW50») 50 T'LL n “SW50” u “SW60”.
[lepexmouenne Ha JMHUIO OOmIETO | 3amycK 3JIEKTPOABHUIATENs HpPH

moJb30Banus/60I ' («<SW60») 60 I'm.

<Cxema NepeKIFoueHIs>

* Ecnu cKkopOCTh 3IEKTPOABUTaTEI sl HE H3MEHSETCS IIPH padoTe 10 MHEPLIUH 10 MTOJTHOTO OCTAHOBA:

Curnan !
nepeKroyeHns Ha
cetb 50 'y (SW50)

vnm 60 My (SW60)

KomaHp,a 3anycka

: CN

OcTaHoBKa Ha
camosbiGere (BX)

|
ON ]

Pexwum nepesanycka npu
| KpaTKOBPEMEHHOM MponaaaHnm

«  9NEeKTponuTaHuA, BpemMmsa 3anycka

CkopocTb
fAsuratensi

Yacrora cetu

B 1 — — —

Yacrora
asurartens

MpeobpasoBatens 3anyLyeH
Ha 4acToTy CeTn NUTaHua

(H13)

* Ecimm CKOPOCTH DJICKTPOABHUIATC/IA 3HAYUTCIIBHO CHHUXKACTCA B XOO€ pa60T1>1 110 MHEPIUHU OO0 ITOJIHOTO

OCTaHOBA (B XOZI¢ OIlEepalluy OTPAHNYEHHS TOKA):

z0.18 z02s
CurHan .-——
nepeknioyeHus Ha '
cetb 50 'y (SW50)

vnm 60 Ny (SW60)

ON |

KomaHpa 3anycka

ON

OcTaHoBKa Ha
camosbl6ere (BX)

CN

CkopocTb Pexum nepesanycka npn

apurarens

YacTota cetn

KpaTKOBPEMEHHOM MponafaHnu

!
. I anekTponuTaHus, Bpems sanycka (H13)

YacTota
Auratens

Mpeobpa3oBartens 3anyLyeH
Ha YacToTy CeTV NUTaHUs
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[pumedanue * [Mogoxmure Oombine 0,1 CeKyHABI IpeX/Ie, YeM IoaTh KOMaHy 3aIyCK ITOCIIe BEIOOpa KOMAaHTbI
[NepexiroueHus HA JIMHUIO OOIIETO TOJIB30BaHHS.

* Tlomoxnute Oonee 0,2 ceKyHIBI, HEOOXOAMMBIX TSI paOOTHl C COBMEIIEHHEM, TOCIe BBIOOpa
koMaH[TeI [lepeximouenne Ha ceTh B monoxkenue ON.1 repes nepexirodeHneM B nooxkerrne ON
KOMaH[IbI 3aITyCK.

* Ecnm curnan 3aaepxuBaercs wim «BX» Haxomgutces B nmonokenun BKJI, koraa snekrpoasura-
TeNb MOIKIIOYCH K MpeoOpa3oBareiio 4acToThl, [IU He 3amyCTUTCS U OCTAHETCSl B OCTAHOB-
JeHHOM cocTtosiHuM. [locne cOpoca ABapuHHOTO CHUTHANAa WIM BBIKIIOUCHHS CUrHayia «BX»
paboTa Ha 9acTOTE CETH MPEKPATUTCS, U peoO0pa3oBarelb OyAeT 3amymIeH Ha YCTAaHOBICHHYIO
YacCTOTY.

Ecmu Bl X0THTE EPEKITIOYATS UCTOUYHUK MTUTAHUS IEKTPOABUTATEIS C IMHUN OOIIETO OJh-
30BaHMsI Ha IpeoOpa3oBarelb YacTOTH, yoeaurech, uro Bl Beikmounmmm «BX» mpexne, dem
BBIKITIOYHNTH KOMaHAy llepeximrodenre Ha TMHUIO OOIIEro MoJIb30BaHusl.

* Ecnu BBl X0THTE MEPEKITIOUNTh UCTOYHHUK MUTAHUS DJISKTPOABUTATESI ¢ TpeobpasoBareis
9YaCTOTHI HA JIMHUIO OOIIEro IOJb30BaHMS, 3apaHee OTPETYIUPYHTE YCTAHOBICHHYIO YaCTOTY
mpeoOpa3oBaresisi 4aCTOThl Ha 3HAYCHUE, COOTBETCTBYIOINICE MJIM HECKOJIBKO IMPEBBIMIAIOIICE
3HAYCHUC JIMHUU OOMIETO TOJIb30BAHHUS, TTOCKOIBKY MJIICKTPOIBUTATEh 3aMEIICTCS BCICICT-
BHUE MepHoIa paObOTHI 0 HHEPIIUH JI0 MTOTHOTO OCTAHOBA MTOCIIE MEPEKITIOYCHUS.

« OTMeTbTE, YTO B CJy4Yae, KOrJa MCTOYHHK NPHBOAA 3JI1EKTPOABUIATEISI
H3MeHsieTcs ¢ mpeodpa3oBare/isi YaCTOThI HA JIMHUIO 0011ero MoJIb30BaHus,
BHE3alHbIil CHJIbHBINA OPOCOK TOKA HANIPABUTCS HA JIMHHUIO 00LIEro Nnojb-
30BaHUA, MOCKOJIbKY (pa3MpoBKa JMHUM 00LEro MoJb30BaHUsI O0LIYHO HE
coBnajaaer ¢ (pa3sMpoBKOil IEKTPOABHUIaTe/sl NPH NepeKJYeHun. Yoe-
JUTECh, YTO CHUCTEMA JHEProcHaldkeHUss U Bce nepudepuiinoe od60pyno-

BaHMe CIIOCOOHBI BbIACPKATH NEePerpy3Ky.

* Eciu Bl yxe BbIOpain aBTO-3aITyCK I1OCJIE€ KPAaTKOBPEMEHHOTO OTKIIFOUEHHUS 3JIEKTPUYECTBa
(F14 = 3, 4 ynn 5), ocraBbTe «BX» BKIIIOYEHHBIM B XOJI€ PaOOTHI Ha JIMHUK OOIIEro MOJb30-
BaHMS, YTOOBI IPEIOTBPATUTH ABTO-3aITyCK MTPe00pa30BaTeNs YacTOTHI MOCIE PEXUMa KPATKO-
BPEMEHHOTO OTKIIFOUCHUSI JIEKTPHUIECTBA.
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5.2 OnucaHne yHKUMOHaNbHbIX KO4OB

[1 Hasnauyenue komanabl Up «BBEPX» n komanasi Down « BHU3»

(3HaueHus

(yHKIMOHANBHOTO Koa = 17, 18)

¢ YcTaHOBKA YaCTOTHI

Ecnu npu

ycTaHOBKe 4acToThl BblOpana Hactpoiika BBEPX/BHU3 n xomanpa 3amycka HaXOAMTCS B

nonoxenun BKJI, nepexmouenue «BBEPX» u «BHI3» npuBOAUT K MOBBINIEHUIO UM CHUXKEHUIO B Mpeeax
ot 0 I'm 10 MakcHMaTbHOTO 3HAYEHHS YaCTOTHI, KaK MMOKA3aHO HIKE.

(BBEPX) (BHHA3) [eiicTBue

Jlannpie = 17 | Jlanasie = 18

BBIKJI BBIKJI CoxpaHsieT BRIXOAHYIO YaCTOTYy.

BKIJI BBIKJI [loBbIIa€T BBIXOAHYIO YAaCTOTy Ha BpEMs YCKOPEHMs, YKa3aHHOE
(yHKIMOoHaNBHBIM KoM FO7.

BBIKJI BKII Ilonm>kaer BBIXOJHYIO YacTOTy Ha BpeMs TOPMOXKEHMS, YKa3aHHOE
(yHKIHMOHANBEHBIM KojoM FO8.

BKIJI BKIJI CoxpaHsieT BBIXOAHYIO YacTOTYy.

B cBoeii BHyTpeHHeH maMsTH MpeoOpa3oBaTeslb 4acTOThl COXPAHSIET YacTOTY BBIXOJA, YCTAHOBJIECHHYIO
Hactpoiikoii BBEPX/BHU3 u, ncrnons3ys ee, 3alyckaeT yIpaBIE€HHE JIEKTPOJIBUTATENEM Ha Ipelblayliei
4acToTe, ecau paboTa BO3OOHOBIISIETCS (B TOM YHCIIE, 3aIlyCK MIPH BKIFOUCHHON MOIITHOCTH).

[Iprmeuanue: Ecnu B xone nukia 3amycka Ber qaere komanny BBEPX mwnn BHU3 niepen Tem, kak BHYT-
PEHHsIA 4acTOTa JOCTUraeT 3HAUYeHUs MPEAbIAyIIeH 4acTOThl, TO Ipeodpa3oBaTelb YaCTOTH COXPAHSIET B CBOSH
BHYTPEHHEH IMaMsTH BBIXOAHYIO YacTOTy BO BpeMsl IOJa4yu KOMaHIbl U 3amyckaer HacTpoiiky BBEPX/BHU3,
UCIIONIB3Ys 3TO HOBOE 3HAY€HHE. DTO O03HAYAEeT, YTO 3HAUYEHHUE NMPEeblIylIed YacTOThl, COXPAaHEHHOE BO BHYT-
peHHe! maMATH, IepeNnnucaHo 1 MOTEPSHO.

YacroTta

Komanpa
3anycka

Komanga
Beepx

+ 3Ha4yeHne 4acToTbl, B MaMSATU MY

BbixogHas yacToTa

., OFF

W3navanpHble yecTaHoBKH HacTpoiiku BBEPX/BHU3 npu nepeximro4eHHOM HCTOYHUKE KOMaHIBl 9acTOT:
Ecnu MCTOYHHMK KOMaHIbI Y4acTOThl HepekitoueH Ha HacTpoiiky BBEPX/BHU3 u3 npyrux MCTOYHMKOB, M3HA-

YaJlbHbIE YCTaHOBKHU HaCTPOUKHU BBEPX/BHU3 OynyT CIENYIOLIUMMU:
VIcTOYHMK 4aCTOThI CurHai nepexyIro4eHus W3navaspHas ycraHoBka Hactpoiiku BBEPX/BHI3
Kuoonku BBEPX/BHU3 (FO1, | YcraHoBka dYactoThl 2 / | YcTaHOBKa YacTOTHI, Ha3HAUCHHAS CPEICTBAMHU YC-
C30) YcraHoBKa 4acToThI | TAHOBKHU NEpe]] NEPEKITIOUECHHEM
ITo mectry (BcnomorarensHas | Beioop komanzasl o Mecty | LlndpoBas ycraHoBKa 4YacTOTBl 4epe3 BCIIOMOTra-
KJIaBHATypa) (BcromMoraTenpHasg ~— KJa- | TEIbHYIO KIIaBHATYPY)
BHATypa)

[N/ perynupoBanue Otmena [TU]] VYcranoBka yactoTsel nocpeactsom IIMJ] perymupo-

BaHus (Beixox [TH1]])

MHorocryneHuaras 4acTora Br16op MHOTOCTYTIIEHUaTON | YCTaHOBKAa YacTOTHI BO BpeMsl TNpEnbpIaymiei Ha-
YaCTOTHI crpoiiku BBEPX/BHU3

Cetb Bribop omneparuu coenu-
HEHUs!

:F;EJ';; Jns nazHaueHus komanasl BBEPX n xomannst BHU3 Bam norpeOyercst npensaputenbHO

ycraHoBUTH KomaHy yacTtoT 1(FO1) nimn Komanny wactor 2 (C30) Ha «7».
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* Ycranoska npouecca [TU/]

Ecmm nactpoiika BBEPX/BHUW3 BriOpana kak komaHaa nporiecca, BmodeHrne BBEPX wim BHU3 mpu
coctosinuu BKJI komanap! 3amyck BeI3bIBa€T U3MEHEHUE KOMaH/IbI mpoiiecca B nuana3one ot 0% mo 100%.

YcraHoBKa MOXET ObITh BbIOpaHa B eIMHMIAX 00beMa MpOLEcca B COOTBETCTBUH C KOA(DPHUIMEHTAMU
nucrutes [TAJT.

(BBEPX) (BHHA3) [eiicTBue

3HaueHue = 17 3HaueHne = 18

BbIKJI BBbIKJI 3HaueHne KOMaH/IbI ITPOIecca COXPaHsIeTCs.

BKIJI BBIKIJI 3HayeHHe KOMaHJIBI MPOIECCA YBEITHUMBAETCS B CONEPIKAHHUM MEXILY
0.1%/0.1 ¢ 1 1%/0.1 c. .

BbIKIJI BKJI 3HaueHHe KOMaHIBI MpOIecCa IOHIDKACTCS B COMACPKAHUU MEXIy
0.1%/0.1 c m 19%0.1 c.

BKJI BKIJI 3Ha4yeHHe KOMaH bl IIPoIecca COXpaHseTcs.

3HaueHne KOMaH[pl Ipolecca, ycraHoBieHHoe Hactpoiikoi BBEPX/BHU3 coxpansiercst BHyTpu. Bo
BpeMsI 3aIycKa (B TOM YHCJIE IPU BKIIFOYEHHON MOIIHOCTH ), Pa00Ta BO30OHOBIISICTCS C IPEABLIYIIUM 3HAUCHHEM
KOMaH/IbI IIpolLiecca.

[Ipumeuanue: [{ns naznayenust komanasl BBEPX u komannst BHU3 Bel n1omkHbBI 3apaHee yCTaHOBUTD
HACTpOWKy YnaneHHoro npomecca (J02 = 4).

[ogpobuoctu 06 ynpasienun [1M]] mpeacraBieHsl B JOMOTHATEIHHOM IPOCIIEKTE.

[J baoxkuposka nyJabra oneparopa --(WE-KP)
(3HaueHMs1 PyHKLMOHAIBHOTO Koza = 19)
Brixmouenne xomanasl (WE-KP) 3anpemaer usmeHeHne AaHHBIX (DYHKIMOHAJIBHOTO KOAA C IyJbTa
omeparopa.
Tompko mpu BrumtoueHHON KomaHae (WE-KP) Ber Mmoxere uMeTh TOCTYT K JaHHBIM (DYHKIIHOHAIBHBIX
KOJIOB C TMYNIETa OIepaTopa B COOTBETCTBHUH C YCTaHOBKOH (QyHKIMOHaMBHOTO Koa FOO kak ommcaHo B TabmuIe
HUKE.

(WE-KP) FO00 DyHKIHS
BBIKJI OTkmodyeHa 3anpeTuTh peAakTHPOBaHKE TaHHBIX (DYHKIIMOHAJIBHBIX KOJIOB KpOME
F00. ]
BKJI 0 PazpemmnTh penakTupoBaHue JaHHBIX (PyHKIMOHAIBHBIX KOZOB
1 3anpeTuTh peAakTHPOBAHNE NaHHBIX (DYHKIIMOHAIBHBIX KOJIOB KpOME
F00.

Ecimm xomanna (WE-KP) He Ha3HaueHa HU IS OTHOTO TEPMUHAIA, IPEOOPa30BaTeNh YaCTOTHI IOHIMAET
(WE-KP) kak BKITFOYEHHYIO TIOCTOSIHHO.

INMpumeuanue: Ecnu Bel ykaspiBaeTe «pa3pelinTh pelakTUPOBaHUE (yHKIHMOHAIBHBIX KOIOBY» AN KOH-
TaKTa 10 oIKnOKe, Bbl He cMOXKeTe peaakTHPOBaTh MM U3MEHATh (PyHKIMOHATIBbHBIE KOABL. B TakoM ciydae, Ha
Bpemsi pazomkHuTe Lenb (BKJI) tepmunana, kotopomy Haznauena (WE-KP) na tepmunan [CM], a 3atem Ha-
3HAYbTE €€ PYroMy TEpMHHAITY.

[ Orkawouuts ITU/] peryaupoBanue--(Hz/IIN )

(Jannbpie PpyHKIIMOHATBHOTO KOofa = 20)

Bruntouenue/Brikimoaenne komauasl (Hz/ITU ) aktusupyet nnn geakrusupyet [1IA]] perymuposanue.

Ecnu [TU]] perynupoanue neakruBupoBano npu (Hz/ITU]) B nonoxennn OFF, npeoOGpa3oBarens yac-
TOTBI 3aIlyCKaeT AJIEKTPOABUTATEIb C YaCTOTOM, YCTAHOBJICHHON BPYYHYIO MHOTOCTYIIEHYAThIM, aHAJIOTOBBIM
BXOJIOM WJIM BBOJIOM Yepe3 BCIIOMOTaTeIbHYIO KIaBUATYPY.

(Hz/TIM ) BeiOpanHas gpyHKIus
BBIKJI Axtusuposars [11/] peryaupoBanue
BKIJI Jeaxrusuposars [IM/]] perynupoBanue / AKTUBHPOBAaTh PY4HbIEC YCTAHOBKH .
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Ionpobrnoctu 06 IIMN]] perynupoBanum npenacrasieHsl B [maBe 4, Pasnene 4.9, «l'eHeparop KomaHT
TTN/I» u Paznene 5.2.6. «Kompl J».

[J INepexsrouenune paGoThl B HOPMAJbHOM/UHBEPCUBHOM pe:knme--(IVS)

([lannble QyHKIMOHATBHOTO Kosa = 21)

Bxumtouenune/soikimodenne komanapl (IVS) mepexuttouaer ymnpapieHHEe 4acTOTOM BBIXOAA MEXIY HOp-
MaJIbHBIM (TIPOITOPLIMOHAIBHBIM KOMAH/Ie YaCTOTHI) 1 HHBEPCHUBHBIM PEXXUMOM paboThl 11 npouecca [TNJ] win
PYYHOTO Ha3HA4YeHHs KOMaHX 4acToT. YToObl BHIOpaTh paboTy B MHBEPCHBHOM DPEKHME, BKIHOYUTE KOMaHIY
Ivs).

BbixogHas yacToTa

4 Pexxum nHeBepcun
1 00% .......
HopmanbHbIn pexunm
0% >
Os 10 B BXOAHOE HanpshxeHune
4 vA 20 MA BXOQHOW TOK
Coser: [NepexiroueHre MKy HOPMAILHBIM H WHBEPCHBHBIM PEKUMOM PabOTHI YIIOOHO HpEexKIe

BCETO JUI KOHAMIIMOHEPOB, KOTOPBIE MEPEKITIOUAIOTCS U3 peKMMa 000rpeBa B pexxnM oxiaxaeHus. [Ipu oxma-
XKJICHUH, CKOPOCTh 3JEKTPOABHIaTelsl BeHTUIATOpa (HacToTa BEIXOMHOTO CHIHANA MpeoOpa3oBaTesst YacTOThI)
BO3pacTaeT, 4YT00bI MOHNU3UTH TeMmeparypy. IIpu oborpese, ckopocTh neKTpoABUraTesst BeHtwisatopa (Hacrtora
BBIXOJHOTO CHI'HaJa IPeoOpa3oBaTessl YacTOThl) TIOHMKACTCS, YTOObI MOHM3UTH Temmepatypy. [lepexmoueHne
OCYILIECTBIISIETCS NOCPEACTBOM (DYHKIMHU ITEPEKIFOYCHUs pexXuMa.

* B TOM ciyuae, eciu mpeoOpa3oBaTeNb YacTOTHI YIPABIACTCS aHAIOTOBOM KOMAHION YacTOTHI (KOH-
taktel [12], [C1], u [V2]), mogaBaeMoii u3BHE

[TepexiodueHrie THBEPCUBHOTO PEKUMa MPUMEHSIETCS TOJBKO K aHAIOTOBOM koMaHze dactot FO1 ycra-
HOBKH 4YacToT 1 (Tepmunainsl [12], [C1], u [V2]) u He BamseT Ha ycTaHOBKy 4dactoT 2 (C30) mmu HacTpoHKy
BBEPX/BHU3. IlpuBeacHHas HrbKe TaOJIHIa ONMPEACIIICT HANPABICHUE BPAIICHHS JJICKTPOIBUTATEIIS B 3aBU-
CHUMOCTH OT KOMOWHAIIUH YCTaHOBKHU (pyHKIMOHaIbHOTO Koa C53 (BbIOOp HOPMaIbHOTO/MHBEPCUBHOTO PEKIMA
paboTsl 115t KomaH bl yacToT 1) u 3Hauenue (IVS), curnan nepexiroueHrss HHBEPCUBHOTO pexkuma. Beidop pa-
00THI B HOpMaJIbHOM/HHBepcUBHOM peskume (Komanma gactor 1) (C53)

3unauenus C53 | Bpamenue, onpegenennoe C53 (IvS) 3aBepIuaronias KOMaH/1a BpaIlleHUs
0 Hopmanbhslil pexxum BBIKJI HopmanbHblit

BKJI WHBepcuBHBII
1 VHBEpCUBHBIN pEXXUM BBIKJI WHuBepcuBHBIN

BKIJI HopmanbHbiit

* B ciygae, ecnu ympasiieHHe TporieccoM ocymecTrisieTcs npu ¢yukun [T perymmuposanuu B co-
cTaBe peoOpa3oBaTesst YaCTOThIL:

[Ipu pexrme, B KOTOPOM yTIpaBiIeHHE IIpoLieccoM ocymiecTrisiercs npu pyakuuu [IN]] perynmupoBanus B
cocraBe npeodpa3zoBaress 4acToThl, curHai orMensl [IMJ] "Hz / [TU/1" akruBupyet nactpoiiky 11/ (mpouecc
Oynet ynpasisitbesi npoueccopoM [TWJ]) wnu nezaktuBupyer Hactpoiiky [TMJ1 (mpouecc Oyner ynpapisThes
4acTOTOM, HACTPOCHHOW Bpy4HYI0). B imo6om ciyyae Bel MoxkeTe BBIOpaTh BpallleHHE BIIEpe M Ha3ad KOMOH-
Hauuei Beibopa paboTsl B HOpManbHOM/MHBEPCHBHOM peskiMe JUist kKoManabl yacToTsl 1 (C53), nacrpoiika [TH]]
(JO1) u curnana mepexiroueHus HanpaieHus BpameHus (IVS) kak mokazaHo B Tabnuie HIXKeE.
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» Ecmm nactpotika [11]] aktuBrpoBaHa: HampasieHHEe BpameHns Bbxoaa mporeccopa [T1]] (yctanoBka
YaCTOTHI) OMPEAETISETCS CIECAYIOMNUM 00pazoM:

Pe>xxum, BeiOpanHblii 1uist Hactpoiiku [TUJ] (JO1) | (IVS) Hanpasienue BpameHus
1: JIns mpouiecca (Brepen) BBIKJI Brepen

BKJI Hazan
2: [lns mporniecca (Haszan) BBIKJI Hazan

BKIJI Brnepen

* Ecnu nactpoiika [IN]] oTkitoueHa: HampaBieHHE BpalEHUS B COOTBETCTBUM C PYYHOH yCTaHOBKOM
YaCTOTHI OTIPEIEIISETCS CIASTYIONNM 00pa3oM:

Bribpannoe Hampaenenne Bpamienns (YcranoBka | (IVS) Hanpasnenue BpameHus
gacToThl 1) (C53)

0: HopmanbHBIH peskxumM - Brepen

1: 'HBEepCUBHBIN PEXIM - Hazag

[Ipumeuanue: B cmyuae, ecnu ympasiieHHe TiporieccoM ocymiecTsisiercs npu gpyaxmuu TN/ perymmpo-
BaHUS B COCTaBe IpeoOpa3oBarelisi YacTOThI, KOMAaHA MEPEKIIOYCHUS HOPMAIbHOIO/MHBEPCUBHOTO PEKUMA
pabotsl “IVS” ucnonb3yercs i MepeKIoUeHIs Bbixo/a (YCTaHOBKA 4acToThl) nporeccopa [TN]] mexmy HOp-
MaJIBHBIM U MHBEPCHBHBIM U HE BIIMSCT Ha BRIOOP HAPABJICHUS BPAIICHUS PYYHOH YCTAHOBKHU YaCTOTHI.

Honpodunoctn nactpoiiku [TN]] mpuBeeHB B OTACITHHOM MIPIIIOKESHHUH.

[J Komanga 01oxupoBku--(IL)

(3HaveHHe GyHKIMOHAIBHOTO Koza = 22)

B xoHduryparmu, npyu KOTOPOii MarHUTHBIM KOHTAKTOp YCTaHOBJIEH Ha Bbixoje [1U, cxema oOHapyKeHuUs
KpaTKOBPEMEHHOI'0 OTKJIFOYEHUS! JIEKTPONUTAHUS IPeoOpa3oBaTessi YaCTOThl MOXKET He OOHApYXHTh KPaTKo-
BpeMeHHoe oTkoueHue. [Ipu Takoit koHdurypamyn, Ber Moxere rapanTupoBarh TOUHOE OOHApYyXKEHHE Kpat-
KOBPEMEHHOTO OTKJIIOUEHHSI, TTo/1aBasi curHai onokupoBku (IL) Ha onuH 13 HUQPOBEIX BXOIOB Yepe3 AOIOIHH-
TEJIbHBII OJIOK KOHTAKTOB.

Komanna 6moxuposku (IL) 3HadyeHne

BBIKJI KpaTkoBpeMeHHOTO OTKIIIOYSHHS IEKTPUIECTBA HE MPOU3OIILIO.

BKJI [Ipou3o1io KpaTKOBPEMEHHOE OTKIFOYEHUE JJIEKTPUUECTBa (aKTUBHPO-
BaH 3aIyCK MOCJIe KPATKOBPEMEHHOTO OTKJIFOUCHUS JICKTPHUCCTRA)

[ToapobHOCTH O paboTe rmocie BOCCTaHOBICHHS N3-3a KPAaTKOBPEMEHHOTO OTKIIIOUEHHS JIEKTPHYECTBA
TIPUBOASATCS B ONTUCAHUM (YHKIMOHANBHOTO Koa F14.

[IpeoOpazoBaresb 4acTOTHI ONpPEAEISIET KPAaTKOBPEMEHHOE OTKIIFOUEHHUE JIIEKTPOIHEPTUH, PACIIO3HABAS
COCTOSTHHE TTOHM)KEHHOTO HAMPSDKEHNS B 3BEHE IIOCTOSIHHOTO TOKa (OHO OIyCKaeTCs HIbKE HIDKHETO Ipezaena). B
KOH(UTYpaluy, II¢ MarHUTHBIA KOHTAKTOP MOAKIIOUEH K BBIXOJHBIM KIEMMaM IpeoOpa3oBarelisi 4acTOTHI,
peoOpa3oBaTeslb 4acTOThl MOXKET HE PACHO3HATh KPATKOBPEMEHHOE OTKIIIOUEHHE AIEKTPUUIECTBA IO CIIELYIO-
el npuuuHe: B pe3ynprare OTKIIOUSHHS 3IEKTPHUECTBA HANPSDKEHUE KATYIIKH AJIEKTPOMAarHuTa MarHUTHOTO
KOHTAKTOpa TaKXe TepsAeTCs, YTO MOXKET MPUBECTU K Pa3MBIKAHUIO KOHTAKTOB KOHTakTopa. [Ipu pa3smbIikaHun
CXeMbI KOHTaKTOpa Ipeodpa3oBaTesb YaCTOThI OTKIIIOYASTCS M Ma/ICHNE HAIIPSDKEHUS B 3BEHE MOCTOSIHHOTO TOKa
HE JIOCTaTO4HO JUISl TOTO, YTOOBI IPU3HATH €ro OTKJIIOYEHHEM 3JIEKTpUYecTBa. B TakoMm ciydae 3armyck mocie
KPaTKOBPEMEHHOTO OTKJIIOUCHHUS IEKTPHUUECTBA HE ACHCTBYET B TOYHOM COOTBETCTBHH C ommcaHueM. s pe-
LIEHUsI JaHHOM poOIeMsbl, coeanHuTe KoMaHay 0moknpoBkH (IL) co BcioMorarenbHbIM KOHTAaKTOM MarHUTHOTO
KOHTAaKTOpPa, ¥ KPAaTKOBPEMEHHOE OTKJIIOUEHHE 3JIEKTPUIECTBA OyIeT paco3HaHO.
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[] AKTHUBMPOBATH JUHUIO cBsI3H --(LE)

(3nauenne GyHKIIMOHAIBHOTO Koma . 24)

Eciun (LE) Haxomurcst B cocrosiunu BKJI, koMaHaa 4acToThl MM KOMaH[a 3aIlycKa, IT0Jy4eHHbIE 110
unrep¢eiicy RS485 wnu nmo mwmue BUS (onmus) B coorBercTBum ¢ 3HaueHneM H30 (Ynpasnenue uepe3 wH-
tepdeiic) namn Y98 (DyHKumMs MWHMHBL U TOIAEpXKaHus BBOja JaHHBIX (Bbidop QyHKINM)) cOOTBETCTBEHHO,
HMeEET MPEUMYIIECTBEHHOE 3HAUCHHE.

Ecmu (LE) He Ha3HaueHa, paboTa MpoXOoauT B TOM ke pexkume, korga (LE) maxomures B cocrossHrm BKIJTL.

IToapoOHOCTH TepEeKIFOYCHHS TPeACTaBacHbI B onucannd H30 Yipasnenue yepe3 unrepdeiic u B Y98
q)yHKLIl/Iﬂ IIWHBI IJI1 TOAACPKAHUA BBOJA JaHHBIX.

[1 YuuBepcajbHblii TuckpeTHbI Bxoa--(U-DI)

([lanHbIe QyHKIMOHATBHOTO Kosla 25)

Brl MokeTe OTCIEXHUBATh HU(PPOBBIE CHUTHANB Iepu(epruifHOTO 000PYIOBaHUS TPeodOpazoBaTels yac-
TOTHI Yepe3 JIUHUI0 cBs3u RS485 mmm mo mmre BUS (ommwst) Hampapisis UX B TEPMHUHAIE TH(GPOBOTO BBOAA
npeoOpazoBarens 4acToTsl. CUrHAJ, Ha3HAYEHHBIH yHUBEPCATbHOMY IUCKPETHOMY BXOIY HE NMPHHUMAET yda-
CTHE B paboTe mpeodpa3zoBaTess YaCTOThI, HO OTCIICKUBAECTCS.

[Ipouenypa moctyna K yHUBEpPCAIBHOMY AUCKPETHOMY BXOAY depe3 JUHHIO cBsizu RS485 unmu mmny
BUS onucana B COOTBETCTBYIOIINX UHCTPYKIIHAX.

[ Pesxxum moaxsaTta npu 3anycke--(STM)

(3naueHne QYHKIIMOHAIBHOTO Kojga 26)

ITpu 3amycke Bel MoxkeTe MOCpencTBOM CUIHaJIA (POBOTO BBOAA PEIIHUTH, OyAET JIM 3JEKTPOABUTaTeNb
noAxBaveH (MOIXBAaT 3JIEKTPOABUraTellsl Ha YacTOTe, C KOTOPOW OH BpallaeTcs B JaHHBI MOMEHT, 03 ero oc-
TAQHOBKH) WJIU HET.

[MoppobHOCTH O cuHXpoHu3amu npencrasieHsl B HO9 (pexxum cunxponuzauuu) u H17 (cuHXpOHU-
3UpyeMast 4acToTa).

[1 Beiny:kaennasi octanoBka--(STOP)

(3nauenne QpyHKIIMOHANEHOTO Koma 30)

Brikmoyenne koManasl TepMuHana (STOP) mpuBoAWT K JBHKEHUIO DJIEKTPOIBUTATENS 110 MHEPIIUU JI0
OCTAHOBKHM B T€UEHHE BPEMEHH, yCTaHOBIEHHOro B H56 (Bpems ocTaHOBKH IpH BBIHYKAEHHOW OCTaHOBKE).
ITocite 0cTaHOBKH 3JIEKTPOABUTATENIS ITPe00pa30BaTeiib YaCTOTHI BXOAUT B TPECBOXKHOE COCTOSIHHUE C aBAPHIHBIM
CUTHAJIOM er6.

[J Iotopnblii 3anyck [N --(ITA/I-RST)
(3naueHne QYHKIIMOHAIBEHOTO Koma = 33)
Brmouenne (ITMJA-RST) mpuBomut k mepeycTaHoBke AuddepeHInaNIbHBIX U UHTETPANTBHBIX KOMIIO-
renToB [T ]I,
. Tlonpob6uoctu Hactpotiku [TN]] nmpusenens: B ['maBe 4, Paznene 4.9 «I'eneparop komanabl yactoT [T ]]»
u Paznene 9.2.6 «Konsr I».

[] VYnep:xkaHue uHTerpajbHoro komnonenra I/ --(ITUA-HLD)
(3HaueHue GyHKIMOHAIBHOTO Koza = 34)
Brmrouenne (ITNI-HLD) ynepxuBaeT HHTETpalibHBIE KOMITOHEHTHI KoHTpoiutepa [T /.
IMonpobuoctn Hactpoiiku 11| npusenens! B [mae 4, Pa3nene 4.9. «l'eneparop komann [TUJ]» u B
paznene 5.2.6 «Kompt J».

[ BoiGop mo mecTy --(BcmomorareasHas kiasuarypa) (LOC)

(3naucHKe QYHKIIMOHAIBHOTO Kofa 35)

[To3Bossier Bam mepexmounTh ¢ MOMOIIBbI0 CHUrHajla HU(POBOro BBOJIA M3BHE CPEICTBA YCTAHOBKH KO-
MaH/Ibl 3aITyCKa M YKa3aHHsI KOMaH/(bl YaCTOTBI MEX/ly AUCTAHIIMOHHBIM M MECTHBIM.
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[J AxtuBauus 3anycka--(RE)

(3HaueHue GyHKIMOHATBHOTO Koza = 38)

Ecnu Bel npucBauBaere curHan akruBaiuu 3amnycka (RE) tepmunany undpoBoro BBoza, npeodpas3osa-
TeJIb 4acTOThI HEe Oy/IeT 3aIlyllieH TOJbKO BBIBOJIOM KOMaH[bl 3amycka. Ecnu npeoOpas3oBarenb 4acTOThI rOTO-
BHTCS K paboTe mociie moiaydeHus koMaHabl 3anycka (AX2), curHai, yKa3bIBaIOIIUA HA CYIIESCTBOBAHHE KO-
MaH[bl 3arycka, BKiIrodeH. [IpeoOpa3oBaress yacToThl OyAeT 3aIylieH TOJIBKO MOCie KOMaH/bl 3armycka U KO-
Manna «RE» AktuBanmu 3amycka BKIIOUCHA.

Bsox BriBox PaGora mpeobpazosarens
Komanma 3amycka, Ha- | Komanma axktuBanuu | (AX2) (Komanma 3armyc- | 4acTOTHI

npumep (FWD) 3amycka (RE) Ka TIPUCYTCTBYET)

BBIKJI BBIKJI BBIKJI OcTtaHOBKa

BBIKJI BKIJI BBIKJI OcTaHoBKa

BKIJI BBIKJI BKIJI OcTaHoBKa

BKIJI BKJI BKJI 3ammyck

<IIpumep HUCIIOJIB30BAHUSI>
Huxe npuBeneH TUNUYHBINA IpUMeEp IOCIEA0BAaTEIbHOCTH 3aITyCKa:

(1) Komanpga 3amycka FWD nana mpeoOpazoBareinto 9acTOTHI.
(2) Tlpm moaroroBke mocie KOMaHIBI 3amycka, Mpeodpa3oBaTenb 4acTOTHl BbInaeT (AX2), ykaspIBaro-
LIyIO Ha CyLIeCTBOBaHHE KOMaH/IbI 3aIlycKa.

(3) Ilpu momydenun (AX2) ycTpoilcTBO BEpXHEIro YpOBHSI Ha4MHAET MOATOTOBKY epudepuitHoro ycr-
policTBa (Harpumep, pa3beJUHEHNE KOHTAKTOPa).

4 Ecnu npurorosnenue mnepuepuifHOrO YyCTPOWCTBAa 3aBEpLIEHO, OCHOBHOE 000pynOBa-
HUe/KOoHTposuep BbliaeT komaHny (RE) AkruBaim 3amycka npeoOpa3oBareltio 4acTOTHI.

(5) Ilpu nomyuennu (RE), mpeoOpazoBarens 3amycKaeTcs.

[J 3ammra 3/1eKTpoABHUrare/isi 0T 00pa3oBaHus KoHJeHcaTa--(DWP)

(3HaueHue QyHKUMOHAIBHOTO Kona 39)

Ecnu (DWP) BrutoueH, NOCTOSHHBIN TOK MOJAeTCs AIEKTPOIBUTATENI0, KOTJ]a OH HAXOAUTCS B OCTaHOB-
JICHHOM COCTOSTHMH TaK, YTO TEIUIO, BEIpabaThiBaeMOe TOKOM IMPE0TBPAIAeT KOHICHCAIHIO.

[ToxgpobHOCTH 3amMTHI OT KOHAEHCAIMHK BiIary npezcrasiieHsl B J21 (IIpon3BoguTenbHOCTS).

[1  IlocnenoBaTeJbLHOCTH NepPeK/JIIOYEHUS] JIMHUM O0IIEro MOJb30BAHMSI C HaNpsiKeHHEeM
(50T"'w)--(ISW50) u nociienoBaTeIbHOCTH MePEKJIIOYEHHs] JUHUM 001Iero nojab30BAHUS ¢ HANpPsKeHUeM
(60I'm)--(ISW60)

(3nauenue pyHxunoHaNBHOTO Koza = 40, 41)

Haznauenne xomannael (ISW50) win (ISW60) mo3BonsieT MarHUTHOMY KOHTaKTOpY MEpeKIodaTh HC-
TOYHUK [TPUBO/IA AJIEKTPOABUTATENS HA JIMHHIO HAIPSDKEHHUS OOIIEro MoJIb30BaHMs U TPeo0pa3oBaTetto 4acTOThI
YIOPaBJISTHCSA BHYTPEHHE ONPEAEICHHON MOCIEI0BATENbHOCTBIO.

Takast HacTpoOika MPUHOCUT Pe3yIbTaT ToabKo, eciu (ISW50) mm (ISW60) yxe HazradeHs! 1 (SWE8) u

(SW52-2), xoTopbIe NCTIONB3YIOTCS ISl TIEPEKITIOYEHNS C JIMHUH OOIIEero IMOJIb30BaHMs Ha IpeoOpa3oBa-
TeJIb YaCTOThI, TAK)KE Ha3HAYEHbl TEPMHUHAIAM HU(PPOBOTO BHIBO/IA.

Bribop mexay (ISW50) u (ISW60) onpenenen 4acToTol IMHUEH HAPSHKEHHsT OOILET0 MOJIb30BaHHS.

Hasnauenue PaGora (npu MEpPEeKIIOYCHUH C JIMHUU OOIIEro
MI0JIb30BAaHUS Ha TIPe0oOPa30BaTENb YaCTOTHI)

ITocnenoBarenbHOCTh NEPEKIIIOYEHHUS Ha JIMHUIO Ha- | 3amyck mpu 50 ['m.
npspKeHnst oomero mons3oanus (50I'm) (ISW50)

[TocmenoBarenbHOCTE TMEPEKIIOYEHUS] Ha JHHAIO Ha- | 3amyck mpu 60 I
npspKeHnst oomero mons3oanus (60I'm) (ISW60)

[Iprumeuanue: He naznauaiite (ISW50) u (ISW60) onHOBpeMeHHO, TOCKOJIBKY PE3YJIBTaT HE MOXKET OBITH
rapaHTHPOBaH.
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CBoaka paboThI

BBon BeiBoj (KaXkablii MATHUTHBIA KOHTAKTOP) PaGora npeod-
(ISW50) wi | Komanna (SW52-1) (SW52-2) (SW88) pasoBarels
(ISW60) 3amycka

BBIKIJI BKIJI BBIKJI BBIKIJI BKJI BBIKIJI

(JImamst  oGmero | BBIKJI BBIKIJI

T10JIb30BaHUS])

BKIJI BKIJI BKIJI BKIJI BBIKJI BKIJI
(ITpeoGpazoBarens

JaCTOTHI)

epexaouenue nurarens ¢ [IY na padory ot cetu (ISWS0)/(ISW60): ONLI OFF)

(1) Beixon npeoOpazoBaresst 4aCTOTHI BhIKIIIoYaeTcst HememeHHo (anekrponuranne IGBT BBIKIT)

(2) TIY oTxirouaercst OT BXOAHOTO M BBIXOAHOTO HanpspkeHust (SW52-1) u (SW52-2).

(3) Ecnm xomaHma 3amycka CymIecTByeT 110 UCTeUeHUH t1 (BpeMsl ycTaHOBICHO ()YHKIMOHATBHBIM KOIOM
H13 + 0.2 cex), cerp Bkimtodaercs (SW8S).

Ilepexniovyenune nBurarens ceru Ha padory ot IIY (ISWS50/ISW60: OFF [JON)

(1) IMuranue ITY Brmtouaerca HemeqieHHO (SW52-1).
(2) Cers Boixitouaercst (SWES).
(3) TIlo ucredenun Bpemeru t2 (Bpemsi, HEOOXOMUMOE JUIs MOATOTOBKH OCHOBHOW cxeMbl + (0.2 cek)
nociie SW52-1 Brirtogaercst, BKirodaetcs Berxon I[TH (SW52-2).
(4) Ilo ucreuenuu BpeMeHH t3 (BpeMsi, yCTaHOBIEHHOE QYHKIMOHANEHEIM KofoM H13 + 0.2 cek) mocie
BKitoueHus: SW52-2, npeobpa3zoBaTens 4acTOTHl HAYMHACT YNPABIATH MICKTPOABUTATENIEM IOCie PabOTHl OT
CEeTH TakK, 4TO AJIEKTPOJIBUTATENb BO3BpAIlaeTcsi K paboTe Ha 4acToTe, yCTAHOBICHHOW Mpeodpa3oBaresieM yac-

TOTBI.
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MocaenoBaTe/LHOCTD NMePEKJIIOYEHUS HA CeTh
OyHKIIMOHANBHBIN Ko J22 mo3Bomnser Bam ykazats, nomkeH iau 11U aBToMaTH4YecKl NepeKiIiodars IBH-
raresib Ha paboTy OT CETH B Cliyyae aBapUHOIO CHIHaJIa MPeoOpa3oBaTelis YacTOTHI.

3Havyenus J22 IlocnenoBarenbHOCTD (B Cliyyae aBapUHHOIO CUTHAJA)

0 CoxpaHeHre B pexxume paboThl ¢ mpeoOpasoBareieM 4acToThl (ABapuiiHas ocra-
HOBKa)

1 ABTOMAaTHYECKOE MEPEKITIOUEHHE HA PEKUM PA0OTHI HA JIMHUW HANPSHKEHUS 00IIEero
10JIb30BAHUSI.

[Iprmedanune: ¢ Cxema 0OBIMHO (YHKIIMOHHUpYET Taroke, eciau (SW52-1) He ucmonb3yercs U CHIoBast
cxeMa ITY He oTKiIto4aeTcs oT CeTH.

* Eciu Bel BeiOpann ucrosb3oBanue (SW52-1), yoeaurech, 4To MOACOCANHEHbI TEPMHHAIIBI BCIIOMOTa-
tenpHOTO BXoAa nutanus [RO] u [TO] cxemsr ynpasnenus. Eciu (SW52-1) maxomutcs B monoxxennu BBIKJL, 1 ve
MIOJKITIOYEHBI TepMHUHAIIBI BcrioMorarenbHoro Bxona nutanud [RO] u [TO], To ynpasinstomiee aIeKTpONUTaHIE
TaKXe OTKIIIOYEHO.

* OOBIYHO, cxeMa (YHKIMOHHUPYET JaXe B CIIydae aBapuHHOTO COCTOSHHS NpeoOpa3oBarelisi YacTOTHI.
OpnHaxo, eciii B paboTe mpeoOpa3oBaresisi 4acToThl COOM, cxeMa He MOXET (yHKIMOHHPOBATh B HOPMAJIbHOM
pexxume. Takum 06pa3oM, Ha OTBETCTBEHHOM OOBEKTE HEOOXOAMMO yCTAaHOBUTH aBAPUIHBIHN MEPEKII0UaTelb BHE
mpeoOpa3oBaTessd YaCTOTHI.

* Ecnu Bel o1HOBpeMEeHHO MoaeTe HalpsDKEHUE Ha JBUTaTellb ¢ IpeodpaszoBarens 4acToThl (52-2) u ¢
cetu (88), TO ATO MOAKITIOYEHNE CTAaHET MPUIMHON MOBPEXKICHUS MPeoOpa3oBaTelis YacTOThl. YOEIUTECh, YTO
BHE ITpeoOpa3oBaress 4acTOThl YCTaHOBJICHA OJIOKUPYIOLIAs JIOTHUECKAsl CXeMa.

IIpumeps! cxem
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1) TumoBas cxema

OnekTponuTaHne
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2) cxeMa aBapHHOTO MEPEKITIOUSHUS
(ABTOMaTHYeCKO€ MEePEKITIoUeHIEe 1o aBapuitHoMy curHairy [14)

[Nepexmtouarens npeaycMarpyuBaeTcs B Cilyyae, KOria ICTOYHUK HE MOXKET OBITh EPEKIIIOUEH B CETh U3-3a

OTKa3a npeoGpa3OBaTeJm YaCTOThI.

OnekTponutaHve
! Mepekntoyatens
OPX Cetb/lNY
dyd dyd J 43X my CETb
88 52-1 Ecnn ON - To
BbIGpaH MY @ MYCK
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[l BeiOepure komanay 3anycka 2 niau 1--(FR2/FR1)
Hasnauenne xomanpl 3amycka Briepes 2 (FWD2) u komanns! 3ammycka Hazazn (REV2)

( 3nauenuns GpyHKIMOHATBHOTO Kona 87, 88 mim §9)
[To3Bossier Bam nepekirodnTh cpecTBa YCTAaHOBKHM KOMaH/IbI 3aIlycka. DT0 0COOEHHO yI0OHO B ciryyae,
KOTZIa KOMaH[IbI 3aIyCKa ITOCTYIIaeT IIOCPEICTBOM JINHUH CBSI3U MIIM JIOKAJIBGHOM BCIIOMOTaTENIbHOW KJIaBUATYPBL.

VcTouHMK KOMaH/Ibl 3aI1yCcKa
Komanza korTaxTa JIuHus CBA3U OTKIIIOYEHA
(FR2/FR1) JIuHUS CBSA3M OJKITIOUEHA
(HOpMainpHas pabota)
BBIKJI Crnenyiite ycranoBke F02. Crnenyvite S06: FWD/REV
BKJI (FWD2) umu (REV2) Crnenyiite S06: FWD2/REV2

IIpeoOpa3zoBaresb 4aCTOTHI 3aMTyCKAET AIEKTPOABUTATENh Briepe, eciii (FWD2) HaxomuTces B MOJ0KESHUH
BKJI u mpuBOAMT €ro JBMKEHHE IO HHEPIIUH JI0 IMOJHOW ocTaHOBKH — B nosioskeHnr BBIKJL. TIpeobpasoBarens
YacTOTHI 3aIlyCKaeT IeKTpoABHraresnb Haszal, ecin (REV2) naxogurcs B nonoxennn BKJI u npuBoauT ero B
JIBHKEHHE 110 MHEPLUU 10 OCTaHOBKU B cocTosiHuu BBIKJL.

[ 3amyck Bnepen--(FWD)

(3nauenue E98/E99 dpynkumonansHoro koxa = 98)

Ecnu xomanna (FWD) BkitoueHa, mpeoOpa3oBaTesib YaCTOThI 3aIyCKaeT MIEKTPOIBUTATENb BIIEPE; €CIIN
OTKJIFOUCHA, MPUBOAUT IJICKTPOABUTATECIIb B IBMKCHUE 110 MHEPIUUN 10 OCTaAHOBKH.

Komanna 3amycka Brepen (FWD) naznagaercs Tonsko E98 nnm E99.
[1 3anyck Hazaa--(REV)
(3nauenue E98/E99 dpyHkumonansHoro koxa = 99)
Ecnu (REV) BruttoueHa, mpeoOpa3oBaresnb 9aCTOTHI 3aIlyCKaeT dIEKTPOABUraTelb Ha3a /I, €CIM OTKIIIOUCHA,

MPUBOAUT IJICKTPOABUTATECIIb B IBHKCHUE 110 MHCPIUHN 10 OCTAHOBKH.

Komanna 3amycka nazan (REV) naznauaercst Tonbko E98 i E99.

E20 mo E22 Haznauenne curnana xremmam ot [Y1] mo [Y3]

E24, E27 KnemMmbr Beixozia peneitabix koHTaktoB [YSA/C] u [30A/B/C]

Konrakrer [Y1], [Y2], [Y3], [YSA/C], u [30A/B/C] sBnsitoTcst IpOrpaMMHUPYEMbIMH, YHUBEPCAJIbHBIMU
KOHTAKTaMH , KOTOPbIM Bbl MoXeTe Ha3HauMTh (PyHKIUH IIOCPENCTBOM (yHKIMOHAIBHBIX kogoB E20, E21, E22,
E24, u E27. Bbl Takke MOXeTe yKa3aTh, BHIOPaB OTPHUIIATEIbHYIO JOTHUECKYIO CXeMy, Kakoe U3 cocTostauit BKJI
i BBIKJT 10JDKHO OBITE.

3aBONICKON YCTAaHOBKOHM MO YMOJYAHHUIO UIS 3TUX mapaMmeTpoB siBisieTcs «AktuBeH BKJI». KonTtakTsr
[Y1], [Y2], u [Y3] sBIIsItOTCS BBIXOAMH TPAH3UCTOPOB, Torna Kak TepMuHaisl [YSA/C] u [30A/B/C] sBustotcs
BBIBOJIAMHU PEJIEHHBIX KOHTAKTOB. OOBIYHO, TO €CTh IPH HOPMAIBHOW JIOTHYECKOH CXEMeE, €ClM cpadaThIBaeT
aBapuiHBIN CUTHAI, pene Bo30yxaaercs u oopa3zosbiBaeT KOHTAKTH 30A n 30C u pa3peiBaeT koHTakTH 30B n
30C. [Ipu oTpunaTeNbHOM JOTUYECKOI cXeMe, eClii cpadaThiBaeT aBapUHHbIA CUTHAJI, pelie He BO30OYKAaeTcs U
paspoiBaet koHTakThl 30A 1 30C u oOpa3zoBbiBaeT koHTakThl 30B 1 30C. Takum 00pa3om, B Leisax 0e30TKa3HOM
paboTBI IPUMEHSIETCS OTPHULIATENIbHAS JIOTHUECKAsl CXeMa.
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IIpumeuanue: * Ilpu NpUMEHEHHH OTPULATEIBHOW JIOIMYECKOM CXEMBI, BCE CUI'HAJIbl aKTHUBUPYHOTCS
(HampuMep, pacro3HACTCs aBaPUIHBIN CHTHAN), KOI/Ia MPeo0pa3oBaTellb YaCTOThI BBIKIIIOUEH. TakuM 00pa3oM,
PEKOMEHJIyeTCsl IPUHSATH MEPBI 110 OJIOKMPOBKE BHE MPeoOpa3oBaresis YacTOThI 110 HEOOXOMUMOCTH, HalpUMep,
mpu niomonu curHania POWER ON / BKJI IIMTAHUE. Bonee Toro, Ham4re BHIXOJHBIX CHTHAIIOB HE rapaH-
TUPYETCS B TEUYCHHE NMPUOIU3UTEIBHO 2 CEKYHI IMOCIIe BKJIFOUCHHS NMHUTAaHUS. PEKOMEHIyeTCs TakkKe BBECTH
TaKOW MEXaHMU3M, IIPH KOTOPOM OHH OyIyT OIIOKHPOBATHCS B XO/I€ TIEPEXOIHOTO TIpoIecca.

* Berxonst pene (koHTakTH [ YSA/C] 1 [30A/B/C]) He MOTyT paboTaTh B peXXKMME YaCThIX NEepeKITIOYCHHN
(BKJI/BBIKJI). Eciu npumensiercst gactoe nepexiaroucaue (BKJI/BBIKJI) (Hampumep, orpaHHYeHHE TOKA IPU
MOMOIIIY CHI'HAJA, PETYINPYyEeMOro yIpaBJIeHUEM OTpaHUYeHHs MpeoOpa3oBaTelis YacTOThl), UCIOJIB3YHTE BbI-

xonbl Tpan3uctopa ([Y 1] uepes [Y3]).
(Cpok city>xOblI peseiiHOTo KoHTakTa cocrasisier npubnusurensHo 200,000 pas, eciii OH HepeKIroyaeTcst
ot BKJI 8 BBIKJI execekyHIHO).
B nipeacraBieHHON HIbKe TAONHUIE MIEPEIUCIIIOTCS PYHKIMH, Ha3HaduaeMmble kiiemmaM [Y 1], [Y2], [Y3],

[YSA/C], u [30A/B/C].

J11st MaKCUMAJIBHOTO YIIPOIIEHHsI OOBSICHEHU T IPUMEPBI, IPUBEACHHbIC HUXKE, YKa3aHbI [l HOPMAIbHON
nornyeckoi cxembl (AktuBen BKIJT).

Jannele  ¢ynknuonambHOro | OyHKINS, HA3HAYCHHASI TEPMUHAILY CumBon

KoJIa

AKTUBEH AKTUBEH

BKJI BBIKJI

0 1000 [IpeoOpa3oBarens YacTOTHI 3alyLIEH (RUN)

1 1001 Curnan paboTHI Ha MOCTOSHHOHN YacToTe (FAR)

2 1002 JlocTHKEeHUE 4acTOThI (FDT)

3 1003 O6Hapy»eHre NOHMKeHHOro HampspkeHus: (OcraHoBKa mpeobpaso- | (LU)
BaTeJIsl YaCTOTHI 10 OIINOKE)

5 1005 PexxuM TOKOOTrpaHUYEHUS (IOL)

6 1006 ABTO-3aIlyCK IIOCJI€ BOCCTAHOBJICHUS IUTaHUS (IPF)

7 1007 PanHee onoBemieHne 0 neperpys3Ke MeKTPOABUTATEIS (OL)

10 1010 T'oToBHOCTH Pe0Opa3z0BaTEsl YaCTOTHI K 32y CKY (RDY)

11 - [epexirouenne cets/ ITY (ceTeBoil KOHTAKTOP 3aMKHYT) (SW88)

12 - [epexrouenne cers/ I1Y ([lepBuynas cropoHa) (SW32-2)

13 - [epexirouenne cets/ [TY (Bropuunas cropona) (SW32-1)

15 1015 Bcenomorarensnslii konTakt AX (Ilepsuunas cropona MC) (AX)

25 1025 BenTuisTop oxnaxneHus paboTraeT (FAN)

26 1026 ABTO-yCTaHOBKa (TRY)

27 1027 YHuBepcaabHbIi U(POBOH BHIXOI (U-DO)

28 1028 PanHee onoBeleHue o rneperpese (OH)

30 1030 ABapuiiHbIi CUTHAJ CPOKa CITY>KObI (LIFE)

33 1033 OOHapyXeHHe OTCYTCTBHS KOMaH/Ibl (REF OFF)

35 1035 Brixon npeoOpa3oBarens 4acTOThl BKIIOYCH (RUN2)

36 1036 YnpasiieHue npeoTBPaIleHUEM IepEerpy3Ku (OLP)

37 1037 OGHapysKeHHe TOKa (D)

42 1042 Boixon aBapuiinoro curnaa ITWJ1 (IIMA-ALM)

43 1043 [N peryaupoBanue (IINA-CTL)

44 1044 [N ]] peryaupoBaHye OCTAaHOBICHO M3-32 HU3KOW CKOPOCTH IOTOKA (ITNA-STP)

45 1045 OOHapy»XeH MaJblii Kpy TSI MOMEHT Ha JIBUTATENe (U-TL)

54 1054 JlucTaHnMOHHOE yIIpaBiIeHe Ipeodpa3oBaTeIeM YacTOTh (RMT)

55 1055 [TonydeHa koMaH[a 3amycKa (AX2)

56 1056 AxtuBupoBaHo pacnozHaBanue craryca I[ITK (ITonoxutensusiii | (THM)
Temneparypusiii Koadpuuunent)

99 1099 Beixon peneiHOro KoHTakTa IpH aBapuilHOM curHase (mpu maroboi | (ALM)
HEHCIIPaBHOCTH)

IIpumeuanue: CumBon «-» B cronbue AxkruBeH BbIKJI o3nauaert, uto Bel He MoXeTe IPpUMEHSTh

OTpHULATCIIbHYIO JIOTHYECKYIO CXEMY JJId (l)yHKHI/II/I TCpMHHAJIA.
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[] IIpeoOpa3oBatesib yacToThl 3anyuieH (Cxkopocts > 0)--(RUN)

(3nauenne pyHKIMOHAIBEHOTO Kozia = 0)

DTOT CHrHaJ BBIXOJIA HCIIOIB3YETCsI, YTOOBI COOONIUTH BHEIIHEMY 000PYIOBAHHUIO, YTO MPpeoOpa3oBareib
94acTOThl PaboTaeT co CKopocThio, mpeBbimaromeii 0. OH cpabarbiBaeT, Korma YacToTa BBIXOJAHOTO CHTHAJIA
mpeoOpa3oBaTens YacTOTHI MPEBBIIACT CTapTOBYI0. OH cpadaThiBacT, KOTIa OHA OITyCKASTCsl HHXKE CTapTOBOM
YacTOTHI WK MIPeoOpa30BaTeh YaCTOTHI MPEPHIBACT MOJaYy IMOCTOSTHHOTO TOKA MJIEKTpoaBUrarento. Ecimu 3ot
CUTHAJI Ha3Ha4YeH co 3HaueHneM «AxkTtuBeH BBIKJI», OH MOXeT HCTIONB30BaThCsl KaK CUTHAN, YKa3bIBAIOIIHA Ha
«Tpeodpa3oBaTeNb YACTOTHl B OCTAHOBICHHOM COCTOSHHM.

[1 CurHaja nocTu:keHus 3aaHHoi yactorbl--(FAR)

(3HaueHKe HYHKIIHOHAILHOTO Kozia = 1)

OTOT cUTHAJ BKIIIOYaeTCs, KOTJa Pa3sHHULA MEXy BBIXOJHON 4aCTOTOW M YaCTOTOM yCTaHOBKM BXOAMT B
30HY JonycTuMoi morpermHocTH (F par £ 2,5 T'm).

[1 Oonapy:xenue yactorsl--(FDT)

(3naueHne HYHKIIMOHAIEHOTO Kozia = 2)

OTOT cHUTHan BKIIFOYAETCs, KOTa 4acTOTa BBIXOAHOTO CHMTHaja HpeoOpa3oBarelisi 4acTOTHI JOCTHUIaeT
YacTOTHI, YKa3aHHOHN (yHKIMOHAIEHEIM kogoM E31. OH otkimiouaercs, korga YacTtoTra BBEIXOAHOTO CHTHAIA
NpUHMMAET 3HaueHHEe HIDKE ypOBHs oOHapyxeHus Ha 1 'y (rucTepesuc kommaparopa 4acToT: 3aJJaHHOE 3Ha-
gyenue 1 I'm).

[J OOHapy:KeHHe NOHMKeHHOro Hanpskenusa--(LU)

(3HaueHne HYHKIIMOHAIEHOTO Kozia = 3)

DTOT CHrHaj BKIFOYACTCS, KOTJA HAMpPSDKCHUE B 3BEHE MOCTOSHHOTO TOKAa MpPeoOpa3oBarelisi 4acTOThI
MaJlaeT HIDKE YKa3aHHOTO YPOBHsI WJIM KOTJA AJIEKTPOABUIATE]Ib OCTAHABIMBACTCS BCIENCTBUE AKTHBAI[HU
CpEJIICTBa 3AIUThl OT MOHWKEHHOTO HAIPSDKEHUs (BBIKIIIOUSHUE MTPU MOHMKEHHOM HamnpshkeHHH). OH BBIKIIIO-
YaeTCsl, €CIIM HAMPSKEHUE 3BCHA TIOCTOSHHOTO TOKA MPEBHIIIACT YKa3aHHBIH YPOBCHb.

[1 Orpanuyenue Toka--(IOL)

(3HavyeHue GyHKIMOHAIBHOTO Kozia = 5)

DOTOT CUTHAN BKIIFOYAETCs, KOTJIa IIPeo0pa3oBaTellb YaCTOTHI YIIPABIISET YaCTOTOH BBIXO/A, IIPEIIIPUHUMAS
KaKOe-TH00 U3 ePEIUCICHHBIX ASUCTBUH (MIHUMAIIbHAS [UTHTENBHOCTH curHana : 100 mc):

* OrpaHudeHne TOKa MOCPENCTBOM nporpammHoro obecreuenus (F43: OrpannunTens Toka (COCTOSTHUAES

paboter); F44: OrpannanTens Toka (ypOBEHb OTpaHHYCHHS))

* OrpaHuyeHHe TOKa MOCPEACTBOM anmnaparHoro komiuiekca (H12 = 1)

* ABTOMaTH4eckoe yMeHbleHue ckopoctu (H69 = 3)

OtmertkTre, uto Korma curHait (IOL) «OrpannyueHre BEIXOAHOTO TOKA MPeoOpa3oBaTelis YacTOThI (TIpeiet
TOKa)» BKJIFOYCH, YacToTa BBIXOMHOTO CUTHATA MOXKET OTKJIOHATHCS (ITaJCHUE 3HAUCHHS) OT KOMaH bl YacTOTHI
n3-3a QYHKIIUH OTPAHUICHUS.

[] ABTo 3amyck nocjie Boccranoniienus snekrponuranus--(IPF)

(3nauenne GyHKIIMOHAIBHOTO Kozia = 6)

CurHast BKIIIOUSH NIOKa aKTHBHO YIIPaBJIEHHE B HEMIPEPHIBHOM PEXXHUME PaOOThI IOCIIE KPaTKOBPEMEHHOTO
OTKJIIOUEHHS JJIEKTPOITUTAHUS WM B TEYEHHUE IIEPHUOAA, C KOTOPOTO Npeodpa3oBarellb YaCcTOThl OOHAPYKHI CO-
CTOSIHUE TOHM)KEHHOTO HAIpsHKEHHS M MPEKpaTHil paboTy N0 3amycka (3alyCK BO3MOXEH, €CIM HallpsDKeHHUE
MIOAHSIIOCH 710 HOPMAJIBHOTO YpoOBHS). J[ist Toro, 4roOBl aKTMBHPOBATh ABTO-3AITyCK IIOCJIE BOCCTAHOBIICHHMS
anekrponutanus (IPF), 3apanee ycranoBute F14 (Pexxum 3amycka mocie KpaTKoBpeMEHHOTO MpOTagaHUs
AIIEKTPONUTAHU) Ha 3 (HEMpephIBHBIA pekuM paboThl), 4 (3aIyCK ¢ YacTOTOH, Ha KOTOPOH HPOH30MLIO OT-
KITIOUEHHE AIeKTpUdecTBa) WK 5 (3arycK Ha CTapTOBOI 4acToTe).

[] PanHee onmoBelieHue 0 neperpyske jiexkrpoasurarenss—(OL)

(3HaueHue HYHKIIHOHAILHOTO Kojia = 7)

DTOT CUrHaJ HCHOJB3YETCs ISl PAHHETO OIIOBEIIEHHS O MEPEeTpy3Ke AIIEKTPOIBUTaTEIIs sl TOTO, YTOOBI
Bbl BHecnM M3MeHeHHs Hpexiae, YeM NpeoOpa3oBarellb YacTOThl OOHAPYKUT MEPerpy3Ky dJIeKTpOIBUraTeIIs
(aBapwmitnbnii curaan OL1) u ocraHoBuTCA. PaHHEe omoBemieHNe O meperpyske AIEKTPOIBUTATENS BKITIOUEHO,
KOTJIa 3HaYCeHUE TOKa IPEBHIIIACT YPOBEHb, ycTaHOBIEeHHBIH E34 (PanHee omosemerne o nmeperpyske). B memom,
ycranosure E34 na 80-90% ot yposHs, ykazanHoro F11 (OnextponHast TemioBas meperpyska Uil 3aliuThl
anekTponBurarens). Takke yKaXuTe TEIUIOBBIE XapaKTEPUCTUKHU AmeKTpoaBuraress nocpeactsom F10 (Bsibop
cBoiicTBa ekTponsurarensi) u F12 (TermnoBast mocTosiHHAs BpeMEHH).

ITpumeuanne: @yHxiroHansHe kof E34 npuMeHseTcst He TOJIBKO IS PaHHEro OIMOBEUICHHS O Iepe-
rpy3ke anekrpoasurareins (OL), HO Takxke 1yt ypoBHS paboTsl 0O0HapyxeHus Toka (ID).
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[ F'otoBHOCTBL npeodpa3oBaresis 4acTOThI Kk 3amycky--(RDY)

(3Hauenue GpyHkuMOHANBHOTO Koma 10)

OTOT cUrHaj BKJIIOUaeTcs, KOraa MPUroTOBIEHHE anmnaparHoro komiuiekca (HauaneHas 3apsaka cuiaoBoi
LeNY, MHULMATU3aLus LelH YIpaBIeHHs U T.JI.) 3aBepIlieH0 U IpeoOpa3oBarTellb YaCTOThI FTOTOB K 3aITyCKY, €CIIU
HE aKTHBHPOBAH KaKOW-JIMOO MEXaHU3M 3aIlUTHIL.

[ IepexioueHue pe:xkuma padorsl ceTh/ITU--(SWE8), (SW52-2), u (SW52-1)

(3nauenne pyHKIMOHANTBEHOTO Koma = 11, 12, 13)

Haznauenne BHemHux curaaioB (ISW50) nwnmn (ISW60) mo3BoisieT MarHUTHOMY KOHTAaKTOPY HEPEKITIo-
4YaTh UCTOYHUK MPHUBOJA DJICKTPOIBUraTeisi MEXAY JHHUEH HAIpsDKEHUsT OOLIEro MOoJib30BaHUs U Mpeobpaso-
BaTeJIeM YacTOTHI IO/ YIPABJICHUEM BHYTPEHHE OMPENEICHHON MOCIe0BaTeIbHOCTH. bojiee moapoOHoe Omu-
canue npuBoautcs B HazHaueHuu (ISW50) (50 I'u) u (ISW60) (60 I'x), KOTOpbIE OTHOCATCS K TOCICA0BATEIIb-
HOCTH TIEPEKIIFOYCHUS pekuMa paboThI ¢ MpeoOpa3oBaTesieM YacTOTHI s paboThl HA JTMHUU HAIPSHKCHUS 00-
IIETO TIOTB30BAHMUS.

[ Beioop ¢ynkuuu tepmunana AX--(AX)
(3HaueHue QyHKIMOHABHOTO Koza = 15)

OTOT cHrHan YHpaBiIsA€T, B OTBET HAa KOMaHAY 3allyCKa, MarHUTHBIM KOHTAKTOPOM, Pa3sMECIICHHbBIM Ha
CTOPOHE JIMHUU 06H1€FO MOJIb30BaHUA 3HepFOCH36>KCHI/IeM. OH BKJIIOYAETCs IIpy NOJYYCHHUU KOMaHAbI 3aIlyCKa.
ITocae Toro xak MOoJIyuyceHa kKOMaH1a OCTaHOBKH, CUT'HAJI OTKJIFOYACTCA, €CIIN r[peo6pa30BaTenL OCTaHOBIJICH IIOCJIC
pa60TBI 0 MHEPUHU. DTOT CUTHAJ BBHIKIIFOYACTCS Cpa3y nocCJic MOJYy4YCHHUSA KOMaH/bI pa6OTI)I o MHEepUuru 10
OCTaHOBKH WJIH B CiIy4dae aBapPIﬁHOFO CHUTHaJia.

L1/Rto LT UVWE

CoctosHue MY

©) RO, T
[MutaHne _[_J_‘_?________,_ [Burarens
[Y5SA] (AX)
— FWD
FRENIC-Eco
KomaHpaa 3anycka
(FWD) ON
(AX) (52) 1 ON
MpurotoBneHme K . '
3anycky, Hanpuvep | | ;
3apsaka :
3anyck

CkopocTb
asuratens
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[] BeHTHIATOP OXJIA:KACHHUS B IKCILIYyTAMOHHOM peskume--(FAN)

(3HaueHue yHKIMOHAIBHOTO Kozia = 25)

Ecnu ynpasnenne Bentuisitopom oxnaxzaenust BKJI/BBIKJI akruBupoBano (HO6 = 1), aToT curnan ss-
nsiercst BKJL, no tex mop, moka BeHTmisitop padoraer 1 BBIKJI oka BeHTHIISITOp HAXOAUTCS B HE paboueM co-
CTOSIHUM. DTOT CUTHAJl MOXKET OBITh UCIIOJIb30BaH ISl YCTAHOBKHM CHHXPOHU3ALWH MepruepuitHON armaparypbl
(HampuMep, CHCTEMBI OXJIKICHNUA ).

[1 ABto copoc—(TRY)

(3nauenne QyHKIIMOHAIBHOTO Kofia = 26)

DTOoT curHai cpabaThIBaeT, KOrna (yHKI[HsI TOBTOPHOM MOTMBITKH, YKa3aHHAS (YHKI[MOHAIEHBIMU KOJAMH
H04 (KommuectBo noBTropHbIX monbiTok) 1 HOS (Bpemst oxxupnanusi), akruBupoBaHa. [lonqpoGHocTr pacyera
BPEMEHU BBIXO/Ia U KOJIMUYECTBA MOBTOPHBIX MOMBITOK NpeacrasieHsl B onucanud HO4 u HOS.

[l YuuBepcaabnsblii DO akTuBupoBan--(U-DO)

(3naueHne QYHKIIMOHAIBEHOTO Koa = 27)

OTOT CUrHaJ UCIONB3YeTCs KaK KOMaHIa AJsl nepudepuitHoil anmaparypsl. Bel MoxeTe HOACOeNNHNUTD
9TOT CUTI'HAJ, BBIXOAAIIMI HA TEPMHHAJIE BBIXOZA MPeoOpa3oBaTessl YaCTOThl, HA3HAUYEHHOTO Ul YHUBEPCAJb-
Horo 1B, TepmuHaity nudpoBoro BBOa CUTHAIOB NepU(EepUiHON anmapaTypsl 4epes JUHHIO cBsi3u RS485 i
uIMHy. YHUBepcanbHbild [[B MOKET UCIOJIb30BaThCs KaK CHT'HAJ BhIXO/a, HE3aBUCHMBIH OT pabOThI Mpeodpa3o-
BaTessl YaCTOTHI.

Wudopmanus o npouenype yCTaHOBKHY JlocTyna K YHuBepcainbHoMmy LB uepes nunnio cBsizu RS485 nim
LIMHY MPEICTABICHA B COOTBETCTBYIOIIEH TEXHOIOTHYECKON HHCTPYKIUH.

[1 Pannee onoBemeHnue o neperpese--(OH)

(3nauenne QyHKIIMOHAIBHOTO Kofia = 28)

OTOT CHrHAN BKJIIOYAETCS, KOTZA TeMIleparypa TEIUIOOTBOAA B IpeoOpa3oBaTesie 4acTOThl MPEBBILIAET
nopor B 5°C HiKe Temrieparypbl BoikitodeHus npu rneperpese (Ohl ) u BeIKIIro4aeTcst, KOrna oHa CHIXKaeTCst Ha
6onee, yem 8°C Hmke Ohl. Takum 00pa3oM, CHUTHAJ CITyXKHT MPEAYNPEKAECHUEM ISl TIOJIb30BATENs], YTOOBI OH
MOT TIPEANIPUHATE HEOOXOIMMBIE NEHCTBHS NPEXIE, YeM BBIKIIOYEHHE TP NeperpeBe IeHCTBUTENHHO MpO-
H30HIeT.

OTOT curHall Takke cpadaThIBACT, €CIM HEHCIPABEH BEHTHJIATOP MOCTOSHHOTO TOKAa BHYTPEHHEH mup-
KyJSIAH Bo3myxa i mozenei 45kB v Beimie (cepun 200V) mnu 55 kB nim Beime (cepun 400V).

[J ABapuiinbli Curaai cpoka cayx0bi--(LIFE)

(3naueHne GQyHKIIMOHAIBHOTO Koa = 30)

OTOT curHall cpabaThIBaeT, KOTJa MMPUHUMAETCS! PEIIEHHE O TOM, YTO CPOK CIIyXOBblI KaKOTo-JIMOO KOH-
JieHcaropa (KOHIeHCaTop 3BeHa IIOCTOSTHHOTO TOKA M JJIEKTPOINTHYECKHE KOHAEHCATOPHI Ha TUIaTe MTUTAHMS) WIN
BEHTWIATOPA OXJIKICHUS MOIOUIET K 3aBEPLICHUI0. DTOT CUTHAJ TaKKe CpabaThIBAaeT, €CIIM HEHUCIIPABEH BEH-
THJIATOP MOCTOSIHHOTO TOKA BHYTPEHHEN UPKYISAIIH BO3AyXa st Mozenel 45kB i Beimie (cepun 200V) mim
55 kB wnu Beime (cepuu 400V).

Ora QyHKIHUSA MPEIOCTaBISIeT MPEABAPUTEIbHYIO HHPOPMAITUIO O CPOKE CIIyKObI fAetaneii. Eciu curnan
cpaboTal, MPOBEPBTE CPOK CIYKOBI ITUX JIeTaseil B Baiieli cuctemMe B COOTBETCTBHH C MPOICYPOH TEXHUYE-
CKOTO 0OCITy>KMBaHHs JJIsl TOTO, YTOOBI ONpENeNuTh TpedyeTcs Jin 3aMeHa netaneid. s momuepxkaHusi cra-
OMIBHOW W HaJIeKHOM paboThl U MPEAOTBPAILEHHS HEOXKUIAAHHBIX CO0EB HEOOXOIMMO IPOBOJUTH TEXHUUECKOE
o0CITy>)KMBaHHE Ha €KETHEBHOM U PETYIsPHON OCHOBE.

[1 Oounapyxenue orcyrcrBus komanabl--(REF OFF)

(3nauenne QyHKIIMOHAIBHOTO Kofa 33)

OTOT curHan cpabarbiBaeT B Cilyyae OOHapy)XEHHsi OTCYTCTBHSI KOMaH/bI (2HAJOTOBBIA BBOJI, MCIIONb-
3yeMBbIH KaK KOMaHJia 4acTOThl, yTePsH M3-3a 00pbIBa POBO/A), IPH KOTOPOM aKTUBUPYETCS PEXKHUM pabOThI MO
ycioBuio, ycraHoBieHHoMY E65 (YkazaHue pexuma paGoThl mpeoOpas3oBarelisi 4acTOTHl IPH OOHapyKEHHH
OTCYTCTBUS KOMaH/IbI) M CpabaThIBAET TP BOCCTAHOBJIEHHH PAabOTHI IPX HOPMAIbHON KOMaH/I€ YaCTOTHI.

Onncanne 0OHapYKEHHSI OTCYTCTBUS KOMaHIbI IIPUBENICHBI B OMUCAHUAX (DyHKIIMOHATHHOTO Koja E6S5.

[J Berxox nmpeoOpa3soBareJist 4acTOThl BKiIIO4YeH--(RUN2)

([Januble GpyHKIMOHATBHOTO Kosa = 35)

DTOT CUTHAI BKJIIOYACTCA, KOIZIa HAYUHACTCA MOAYJIAIHNSA BBIXOAHOI'O HAIPSXKCHUA npe06pa3OBaTen51
4aCTOThbI.



5.2 OnucaHne dyHKUMOHaNbHbIX KOOOB

[] YnpasieHne npegorspamienuemM neperpysku--(OLP)

(3HaueHHe GyHKIMOHABHOTO Koza = 36)

OTOT CUTrHAN BKIIOYAETCS TIPH aKTUBALMK (YHKLWH NPEJOTBPAILEHUs eperpy3Kkid. MUHUMalbHAs IPo-
JIOJDKUTENbHOCTh BKIIFOUEHHOTO COCTOSIHUS cocTasisieT 100mc.

[MompoOHOCTH ympaBieHUs MPEIOTBPANICHUEM IMEPErpy3KH MPEACTaBICHB B ONHCAHUSX (DYHKIHO-
HanbHOTO Koza H70.

[J Oonapy:xenue Toka--(ID)

(3HaueHue GyHKIMOHABHOTO Koza = 37)

OTOT CHUTHAN BKJIIOYAeTCA, KOTZAa 3HAUYEHHE BBIXOIHOIO TOKa MPeoOpa3zoBaTelisi YacTOTHI IPEBBIIIAET
ypoBeHb, ycranopieHHblit E34 (OOHapyxeHne Toka (YpoBeHb)) Ha NPOTSDKEHUH NEPUO/Ia BPEMEHH, YCTAaHOB-
nernoro E35 (O6napyxenue Toka (Taiimep)), ¥ BBIKIFOUACTCS, KOTJa 3HAYEHUE TOKA BBIXOJA OMYCKACTCS HIKE
90% pacueTHOTO ypOBHS. MHHUMAIBHAS JUIUTENFHOCTE CcUrHaia Berxoaa: 100 ms)

IIpumeuanue: @DynkunoHanbHbl ko E34 neiicTBUTENeH HE TOJBKO AJIS pAHHETO OIMOBEILEHUS O Tie-
perpyske anexrpoasurareist (OL), HO Takxke Ui 00HApYKEHHUST YPOBHS ToKa ripu padote (ID).

[ogpoOHoCTH 00 0OHAPYKEHIH TOKA TIPUBOISITCS B OMMMCAHUAX (PYHKIIMOHATBHOTO Koma E34.

[J Apapuiinbiii Curnan IIUJ--(ITUI-ALM)
(3naueHKe HYHKIIMOHAIBLHOTO Kojia = 42)
[IpenocrasnsioTcst 1Ba THNA BBIXO/A aBApPUHHOIO curHana orHocurensHo [T1/]: aBapuiiHblii curnan ab-
COJIIOTHOTO 3HAUEHMS U aBapUHUHBIA CUTHAJI OTKJIOHEHHUS.
[MonpobHOCTH 00 aBapuitHoM curHaie, cBsizanHoM ¢ [TW/J1, mpuBozsiTes B onmucaHusix (QyHKIIMOHAIBHBIX
xomoB ot J11 mo J13.

[J I peryimpoBanue (IIUJA-CTL)

(3HaueHue GyHKIMOHABHOTO Koza = 43)

3t0T curnain Bkitoyaercst, koraa [1M/]] perynupoBanne akruBupoBaHo (komanna ormenst [TU]] (I'y/TINJ)
= OFF), a xomanna 3amycka BKIIOYEHA.

[Mpumeuanue: IIpeoOpazoBaTenp YaCTOTHI MOXKET OCTAHOBUTHCS IO MPUYMHE aBaPUHHOTO CUTHANIAa HU3-
KOTO YPOBHS BOZBI WJIM 110 JPYroi mpuunHe naxe, ecnu [11]] perynupoBanue akTuBupoBaHO. B TakoMm ciyyae,
«I[TNO-CTL» ocraercsa BxmodeHHBIM. [Toka «[IMI-CTL» BrimrodeHa, uyto o3Havaet, uto [IM1]] perynmupoBanme
aKTHBHPOBAHO, IPE0OPa30BaTEIbh YACTOTHI MOXET BHE3AIIHO BOCCTAHOBHTH PabOTy, YTO 3aBHCHUT OT oObeMa
obparHoii cesizu [TU ] peryaupoBaHusi.

AWARNING

Ecmu TTU ]I perynmupoBaHue BHIOpaHO, MpeoOpa3oBaresib YaCTOThl MOKET OCTAHOBHUTHCS B XOJC PAOOTHI
M3-3a CUTHAJIA JaT4YWKa WIA MO JIPyrod mpuymHe. B TakoMm ciaydae paboTa BO30OOHOBUTCS aBTOMATHYCCKH.
[TmanupyiiTe MExaHU3M TaKUM 00pa3oM, YTOOBI Jake B TAKHUX CIyYasx rapaHTHPOBaIach 0€30IacHOCTb.

B npotuBHOM cityyae CyIIECTBYET ONACHOCTb aBAPUIHON CUTyaLUH.

oapo6roctu [TN]] perynupoBanust MpUBEIEHBI B ONMMCAHUN (YHKIMOHAIBHBIX KO0B OT JO1 1 BbIlIIe.

[J HeucmpasHocts [IN]] peryimpoBanus BejencTBue Hu3Kkoii ckopocrn noroka (IIN/-STP)
(3HaueHne QyHKIMOHAIBHOTO Koja = 44)
OTOT cUrHai BKIJIIOYAETCS, KOTJa MpeoOpa3oBaTeib YacTOThl HAXOMUTCS B COCTOSIHUM OCTaHOBA B XOJIe
[MUJI perynmupoBaHus U3-3a HU3KOH CKOPOCTH ITOTOKA B YCTPOHCTBE BHIOPOCA JKUAKOCTH, KOTOPOE PETYIHPYETCS
mpeoOpa3oBaTeseM 9acTOTHL
INoxpobHOCTH (yHKIIMM OCTAHOBKU IPH HU3KOH CKOPOCTH IOTOKA MPHUBOAATCS B OMUCAHMU (DYHKLIHO-
HaJBHBIX KomoB oT J15 mo J17.

[J O0Hapy:KeHHe HU3KOT0 BHIXOAHOr0 KpyTsinero momenta--LU-TL)

(3HaueHne QyHKIMOHAIBHOTO Koza 45)

OTOT curHan cpabarbiBaeT, KOIJa 3HaY€HHE KPYTSILIETO MOMEHTa, pacCUMTaHHOE IpeoOpa3oBareieM
YacTOTHI HAXOMUTCS HIKE YPOBHs, ycraHoBIeHHOTO E80 (OOHapy)eHrne HU3KOTO KPYTSIEro MoMeHTa (YpoBeHb
0oOHapy>KeHHsT)) JOJbIIe, 9eM IepHo BpeMeHH, ycTaHoBieHHBIH E81 (O0HapykeHHEe HU3KOTO KPYTSAIIETo MO-
menTa (Taiimep)). (MuHUMAaNbHAS JUIMTEILHOCTH curHaa BbixoAa: 100 mc)

INonpoOHocTH 00HAPYXKEHHS HU3KOTO KPYTSIIEr0 MOMEHTA NPUBEACHBI B ONMUCAaHUU (yHKIIMOHAIBHBIX

KO):[OB. E80 u ES81.
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5.2 OnucaHune yHKUMOHaNbHbIX KO4OB

[J JucTaHMOHHOE yIpaBJjeHHe npeodpa3oBaresieM 4acToThl--(RMT)

(3nauenne QyHKIIMOHANBHOTO Kofa 54)

OTOT CUrHaJ BKJIIOYAETCS B TO BpeMs, Kak IpeoOpa3oBareib YaCTOThl HAXOJUTCS B PEXKUME JAUCTAHIIM-
OHHOI'O YIIpaBJICHUA.

[J IpucyrcrBue komaHabl 3amycka (AX2)

(3HaueHne QYHKIIMOHAIBEHOTO Koia = 55)

Ecmm xomanga (RE)—AxTHBHpOBaTh 3aIlyCK Ha3HAUYEHA IU(PPOBOMY BBOAY, IPe0Opa30BaTENb YaCTOTHI
HE MOXKET OBITH 3aITyIIeH TOJIBKO KoMaHaoi 3amycka. CurHan (AX2) BKIIIOUEH, 4TOOBI yKa3aTh Ha IPUCYTCTBHE
KOMaH/IbI 3aITycKa, Korzna nmpeobpa3oBaTesb YaCTOTHI TOTOB K 3alycKy mocie ee monydenus. eciau (RE) mana B
TaKOM COCTOSIHUH, IPE0Opa3oBarelib 4acTOTHI 3aITyCKaeTCsl.

[MoppodHoctu o komanzae (RE)—AxkruBupoBars 3amyck u (AX2) (yka3blBarollleil Ha IPUCYTCTBHE KO-

MaH[bl 3arycka) npusenensl B onucanuy (RE) (nannbie = 38) s ¢pyHkumonanbHbix kogoB oT E01 no E0S.

[] ABapuiinblii curaaJj repmopesucropa PCT(THM)

(3naueHne QYHKIIMOHAIBEHOTO Kozia = 56)

OTOT CUrHaN yKa3bIBaeT HAa TO, YTO COCTOSHUE aBapUITHOIO CHTHajia TEMIEPATypbl OOHAPYKEHO TEPMO-
pesuctopom IITK B snexrponsurarene. Bel MoxeTe BHIOpPATh OIIMIO MPOJOKEHUSI PAOOTHI PH NMOCTYIUICHUN
aBapuiiHoro curHana (THM) Bmecto cpabateiBanust aBapuiiHoro curHana Oh4.

IMoapobHocTH 0 Tepmopesuctope PTC npencrapiieHbl B onucanuy GpyHKIIMOHATBHBIX KogoB H26 1 H27.

[] apapuiiHasi cHrHaju3amus (mMpu Jiro6oi HencnpaBHocTH)--(ALM)

(3naueHne QYHKIIMOHAIBEHOTO Koa = 99)

OTOT CHUTHAN BKIIOYAETCS, €Ci (PyHKIHS 3aIUTHl aKTHBHPOBaHA TaK, YTO IPEOOPA30BATENb YACTOTHI
BXOJIUT B aBApUUHBIN PEKHUM.

E31 Oo6HapyxeHnue actorsl (FDT) (YpoBeHb 0OHapyxeHus1)

[J Oonapyxenue yactorel—(FDT)

OTOT cUrHaj cpabaTbIBaeT, KOIla 4acToTa BBIXOAHOIO CHTHAja IPEBBICHIA YPOBEHb, YCTaHOBIICHHBIN
ypoBHeM omnpeneneHus 9actoTsl (E31) u BBIKIIOUaeTcs, KOTAa 4acTOTa BBEIXOAHOTO CHUTHANA MAJaeT [YpPOBEHb
OTIpeIeIIeH s YacTOTHI (YPOBEHb paboThl)- ructepe3uc (ycranosieH Ha 1 I'm)]. Ber nomkasl HazHaunts (FDT)
(onpeneneHye YacTOThI: JaHHBIE = 2) OIHOMY M3 TEpPMHUHAIIOB IIM(POBOTrO BHIXO/A.

- Hwuana3on ycranoBku ganseix: oT 0.0 go 120.0 (I')

BeixogHana yactota

4 YcTaHoBneHHas yactoTa

/ \ YpoBeHb onpeaeneHns

A

3oHa rucTtepesuca

\l YpoBeHb CHATUA CUrHana

: __» Bpems
CurHan
DOCTIKEHWSA
yacrotsl (FDT) ON Bpems




5.2 OnucaHne dyHKUMOHaNbHbIX KOOOB

E34 Pannee omoserenue o meperpyske/O0Hapyx)eHue Toka (YpOoBEHB)

E35 Pannee omosemenue o meperpyske/O6Hapyxenue Toka (Taiimep)

OmnpenernsieT ypoOBeHb W MPOAOIDKUTEIBHOCTh TEPETPY3KH W TOKA, HWKE KOTOPOro OymeT cpaboTaHO
paHHee OIMOBEUICHUE WU aBapUITHBIM CUTHAI.

[] PaHHee ONMOBELIEHUE O Meperpy3Ke

OTOT CHrHAJ ONOBEIIEHUS! UCIONB3YETCs, /ISl ONpENeNICHHs] COCTOSHUS Teperpy3ku (Ko aBapUiHOrOo
curHana 011 ) snexrpoxBuraresss Tak, 4ToObI MOJH30BATENb MOT NPENPHHATH COOTBETCTBYIOIEE IEHCTBHE
npeXkJe, YeM aBapUiHBIA CHT'HAJI Ha caMOM Jesie cpaboTai. DTOT CHTHAJNI BKIIOYAETCs, KOTJa YPOBEHb TOKa,
ycraHoBineHHbIH E34 (PanHee onoBenienne o neperpyske) npessimeH. B obmewm, ycranosute E34 na 8§0-90% ot
ycranoBku F11 (OnexTpoHHas TepMabHas meperpy3ka UTs 3alluThI MJIeKTpoaBuraress (YpoBeHb 00OHAPYKEHU
Meperpy3Ku)). YKaXuTe Takke TepMajbHBIE XapaKTePUCTUKU dJeKTponsBurareins mocpeactsoM F10 (Dmek-
TPOHHAs TepMajbHas Meperpy3Ka Ut 3auThl dekTpoasurareis (Beibop cBoiicTBa anexrpoasurarens)) u F12
(OnexTpoHHas TepMaibHas meperpyska i 3aiuThl nekrponsuraresns (TeruioBas MoCTOSHHAs BPEMEHH)).
YroObl UCTIONB30BaTh 3Ty (yHKIMIO, BaM Tpebyercs HazHaunuTh (OL) (paHHEe OMOBEIIEHHS O TIEPErpy3Ke K-
TpoxBuraresns) (1aHHble = 7) yHUBEpPCAJIbHBIM TEPMUHATIAM BBIXO/IA.

[J O0Hapy:xkeHHe TOKA

DTOT cCUrHaJ BKJIIOYAETCsI, KOT/Ia 3HaUYeHHE TOKa BBIX0/1a MPeoOpa3oBarelisi Y4aCTOThI PEBBIIIAET YPOBEHb,
ycranoBieHHbIH E34 (OOHapyxeHne Toka (YpoBeHb)) JOIbBIIE, YeM Mepruo] BpeMeHH, yka3anHed E35 (O6Ha-
pyxenue Toka (Taiimep)), ¥ BBIKIIIOUAeTCs, KOTJia 3HAYCHUE TOKa BbIXOAa olyckaercs: Hxke 90% pacueTHOro
ypoBHst paboThl. (MUHHMAIbHAS TIPOIODKUTEIBHOCTh CUTHAJA Bbhixoaa: 100Mc)

UroObl MCHONB30BaTh ATy (DYHKIMIO, BaM HyKHO HazHauuTh (ID) (OOHapyxeHue Toka) (maHHBIE = 37)
YHHBEPCAILHBIM TEpMHUHAJIaM BBIXO/IA.

NS e b L C L ="
B == i ------------E34 x0.9
Qutput Current

E35

Output Current — BerxomHO# TOK

- Hmuana3on ycraHoBku gaHHBIX (E34): 3nauenue Toka ot 1 mo 150% pacueTHOTO TOKA IIpeoOpa3oBarTes
4acTOTHI B amriepax (0: OTKIIOYeHUe)
- Junana3on ycraHoBku AanHbix (E35): ot 0.01 mo 600.00 (cek.)

E40 Kosddumment mucrues [TA A

E41 Kospumment aucrures [T1/] B

OTtobpakaer komanay npouecca I1M1]], obparuyro cBs3p [IM]] ninm MOHHTOP aHAIOTOBOTO BBOAA, Ipe-
00pa3oBaHHbIC B PU3MYCCKUE BETMYMHBI, YIOOHBIC I TOHUMAHUS.

- Jlmama3oH yCcTaHOBKH JaHHBIX: OT -999 10 0.00 mo 999 nns pakTopoB npeodpa3zopanus A u B.
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5.2 OnucaHune yHKUMOHaNbHbIX KO4OB

[1 OToopa:kenne ko3gdpuunenToB komanabl npouecca IINUJ] curnana odoparuoii cesizu MU ]

Koadpdpuumentsr A u B gucruiest I[TM/] npeodpasyror komanay npouecca [IMJ] n 3HaueHne oOparHO#
cs3u [IM]] B MHEMOHHYECKHUX BEIMYMHAX 0 UX otoOpaxeHus. E40 ompenenser ko3(pGUIMEHT 0TOOpaKeHUS
U A (otobpaxenune 3HaueHus B 100% xomanmsr nmponecca [TA]] mmu 3navenns obparHoit cesizu [TNU]]); E41
ompenessier kodpdunueHT otodpaxxenus [11/] B (otobpaxenue 3nadenus B 0% xomanas! nporecca [T1/] wm
3HadeHus oOpatHoi cBszu [T ]]).

OTtoOpaxkaeMoe 3HaueHUE OTPEEISIETCS CISAYIOIUM 00pa3oM:

OtoOpaxaemoe 3HaueHne = (komanna npouecca [TN]J] wnu 3navenue obparnoii cesizu [TNJ1(%))/100 x

(ko3 punment orobpaxenus A - B) + B
Orofipaxaeman senucuHa

7 1
Koadpdbmument A
npouecca M
(E40)
Koadhdpuument B
npouecca NUA
(E41) Komanga Ming
3navenne obpaTHoi cBA3M
nva
0%

IIpumep: Ecnu Ber xotuTe monnep:xuBarh nasieHue 16 klla, BeiOepeM AaTUYMK MABICHUS C TUAITA30HOM
Hanpumep 0-30 kIla u BeixogubeIM curHanom 1-5 B (HanpsbkeHue ¢ narunka npu aasieHun 16 xlla Oyner oxomno
3.13 B).

st aToro:

Bribepure xoHTakT [12] B KadecTBe MCTOYHMKA CHUTHANTAa OOpaTHOW CBS3M M yCTAaHOBUTE YCHIICGHHE Ha
200%, mis Toro uto6sl SB cooTBercTBOBasio 100%.

Jyist ipaBUITBHOTO OTOOPAKEHUS IABJICHUS YCTAHOBUTE:

3nauyenue coorsercrBylomee 100% curnany ¢ rarunka, napamerp ¢ GyHKIHMOHAIBHBIM KojoM E40 =

30.0 u 3HaueHue cootBercTBytomee 0% curHaiy ¢ Jarduka, napaMeTp ¢ GyHKIHOHAIBLHBIM KogoM E41 =

7.5,

(Hucrnneit Ha 100% xomanasl npouecca ITNJI u 3nadenune obparHoii cesi3u TN = Koadduiment oro-
opaxennst E40 =30.0 u

Hucnueit Ha 0% xomanasl npouecca [TU]] u 3nauenue obparnoit cesizu [TN]] = Koadduiment orodpa-
xeHus E41 =17.5),

Bbl MOYKETE KOHTPOJIMPOBAaTh M 3aj[aBaTh Ha IaHENM olleparopa 3HaueHue komanabl npouecca [TU]] u
3HaYeHue curHana ooparHoii cszu I1M /1, mpencraBneHHble CUTHAIOM HAIPSDKEHHMS C JaTYHKA.

Ecmu Bl xotute KoHTpONmpoBaTh maBieHre 16 klla Ha manenw omepaTtopa, BBl TOMKHBI YCTaHOBUTH
3HadeHune koman el [TN]] Ha 16.0.

OTtobpamaeman BenuunHa

A

Koacpchmument A
oTobpameHun
npouecca NMWA
E40 =30

Kcag:tbnuwem B 0% 20% 100% éﬂ’;‘:’:ﬁ% répgliﬁi:ca nua
oTobpaxeHus

npouecca MWL 1V 3.13V 5V

E41=75

[Monpobree o [T/ perynmupoBaHun cM B onMcaHny (PyHKIIMOHATIBHBIX Ko#oB oT JO1 1 BbIIIE..
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5.2 OnucaHne yHKUMOHambHbIX KOAOB

Cnoco6 orobpaxenns: komans! nponecca [T/ n 3Hauenus obparHoii ces3u 111 npuBeneHs! B onu-
cannu QyHKIMOHAIBHOTO Kona E43.

0 MOHHTOp AHAJIOIOBbIX BX0/10B

Coe/leHHB JaTYHK W 114, HAPUMEpP TEMITEPaTyPHbIHA TaTUMK IS KOHIAMUIMOHEpa , BBl MOKeTe OTCIIEKH-
Barh cTaryc nepudepuitHOro 00OpyIOBaHUS MO JIMHHK CBSI3U. BbI Takke MO)keTe MpeoOpa3oBarh 3HAUYCHHE C
MOMOIIBI0 KO3 PHUIIMEHTOB 0TOOpaXkeHHsI B (DU3MUECKOEe 3HAUCHHE, HAIPUMED, TEMIIEPATypy M JaBICHHUE U
0TOOpaXKaTh UX 3HAYCHHE.

OTobpaxkaemas senuynHa

A

KoadhcbuumeHnT A
oTobpaxeHus
npouecca MU
E40

KoadbcpuuymeHT B
oToBpaxeHus
npouecca M4

AHanoroesle Bxoabl

E41
0%

100% KonTakTel [12], [V2], [C1]

Uto0Bl yCTaHOBUTH MOHHUTOP aHAIIOTOBOTO BBOJIA, MCTIONB3YiTE (PYHKIIMOHAIBHBIE Kokl oT E61 mo E63.
Wcnone3yiite E43 mis BeiOopa pesxxuma 0ToOOpaKeHHS.

E43

OToOpakeHHE Ha CBETOAMOIHOM HHIHUKATOPE

c.m. E 48

BLI60p QJICMCHTA MHAWKAIIUNU Ha CBETOAWOJHOM MHAUKATOPC.

3nauenue E43

CBeToaMOMTHBIN HHINKATOP 0TOOpaKaeT:

Onucanue

0 CKOPOCTh Br16op cxkopocTu mipu nomontn koxa E48

3 BrixonHoit TOK BrixomHo#l TOK mpeoOpazoBarelsi 9acTOTHI, BBIPAXKEH-
HBI B CpETHEKBAIPATHIECKOM 3HaYCHHH (A)

4 BeixonHoe HanpskeHne BeixomHoe HampspkeHHe IpeoOpas3oBarensi 4YacTOTH,
BBIPOKEHHBIN B CPETHEKBAIPATHIECKOM 3HaUYeHUH (B)

8 PaccunTaHHBIHA KPYTSAIIUI MOMEHT KpyTsimuii MOMeHT BbIxoaa nekrpoasurarens (%)

9 Bxoanast MomHOCTB Bxonnas MomHoCTh npeoOpasosarelist yactoTsl (KBT)

10 3nauenne koMaHnwsl 1ponecca [IMJ] | OtHocuTes kK GpyHKkumMoHanbHbIM Koam E40 u E41.

(oxoHYarenpHOE)*

12 3unauenue obparHoii cesizu [T T* OtHocuTcst K QyHKIMOHANBHBIM Kogam E40 u E41.

14 3nauenue Bbixona [MTHMJ1* 100% npu MakCUMaJIbHOW 4acTOTe

15 Koagdunment 3arpysku KoaguumenT 3arpysku npeodpaszosareiist 4acToTsl (%)

16 BeIxon anexkrpoaBurarens Boixon anexrpoasurarens (kBT)

17 Amnanorosblii Bxox (MonuTop) OtHocuTcs K pyHKIMOHANBHBIM KogaM E40 n E41.

*  Ecmm 0 (OTkimou€H) ycTaHOBJIEHO Ut yHKIMOHaIbHOTO Kona JO1, «- - - -« TosIBiIsieTcst Ha CBETO-

UOTHOM WHAUKATOPE.

HWXKC.

Br16op MonuTopa ckopoctu (koa E43) mo3sossier Bam BeIOpaTh (hopMaTr OTCIACIKHUBAHHUS CKOPOCTH, BBI-
OpanHbIii komom E48.

Ormpenenure GpopMar OTCICIKUBAHHS CKOPOCTH HA CBETOAMOJHOM HHIMKATOPE KAK [IOKAa3aHO B TAaOIHIE
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5.2 OnucaHune yHKUMOHaNbHbIX KO4OB

SHauenus E48

Caerommonublii naaukarTop , npu E43=0 otobpaxaer:

0 BrixonHyto yactory Bripaxkennyto B 'l

3 Cropocrs asurarens, 06 / MuH | 120 < Konuuectso nomocos (PO1) X wactory (I'ix)

4 Yacrora BpauieHuss Harpysku, | Koad. otodpaxenus ckopoctu (E50) x Yacrory (I'u)
00/MuH

7 CkopocTb oToOpaxenust B %o 100 % mpu MakcuManbpHOM BbixoxHo# yactote (F03)

E45

KK mucruteii (BpIOOp THITA OTOOPaKESHUS)

Bri6op pexxuma XKK pucres npy nCIonb30BaHUN MHOTO(QYHKIMOHAIBHOM MTaHEeN! oeparopa.

Hannbie s E45 | Otobpaxkaercst:
0 Craryc 3arycka, HallpaBJICeHHE BPaIIeHNUs, HAIPABISIoNIasi paboThI
1 YacToTa BBIXOJHOTO CUTHAJIA, BBIXOIHOM TOK, pACCUUTAHHBIA KPYTAIIMA MOMEHT B THCTO-

rpaMMax

IIpumep otoOpaxenus mist E45 = 0 (B mporecce paboTh)

WHaukaTop
nokasaHuii
CBETOANOAHOIO
Hz A V % r/min m/min kW X10 min sec PID /AHCFII'IER
Ok ny Y Y Y Y Y v Yy Y Y Y Y/
L, === N — HanpasneHwe
T~ sl BpalElEHlﬂﬁ
'RUN SRS
ﬂoﬂcxa;;gmé/'PRG_)P RG MENU
—+F/ZD=LED SHIFT
_— — _— _—
A A A A A A A WNHaukaTop
FWD REV STOP REM LOC COMM JOG HAND __ cTaTyca v Tuna
ynpasnexus MY

|
rherorpan - | | |

YacToTa BbIXOAHOMO
curHana

BbixoaHoii Tok

PaccuuTaHHbIin

'y

A A
FWD REV STOP REM LOC

COMM

MOMEHT



5.2 OnucaHne dyHKUMOHaNbHbIX KOOOB

TTonnomaciTaOHEIE 3HAYEHUS TUCTOIrpaMM

OT00paskeHHBIN ITEMEHT [omHpIi MacTad

YacTtoTa BBIXOIHOTO CHUT- | MakcumanbHas yactoTa (FO3)

Halsa

BrixomHo# TOK PacueTHbli TOK peoOpa3zoBareis yactoTsl X 200%
PaccunTannblii  kpyTammid | PacueTHsI KpyTsmuii MOMEHT anektpoasurarens X 200%
MOMEHT

E46 KK mucmeii (BBIOOD S3BIKA)

Bri0op s3bika auciies Ha MHOTO(YHKIIMOHAJIBHOW BCIIOMOTaTeNIbHOM KiIaBUaType:

3uauenus E46 SI3pIK
SInoHCckmit
AHTTIHACKHN
Hemernxmit
DpaHLy3CcKU
W cnanckmit
Wranpsackuit

N[ (WIN[(—O

E47 KK mucrmneii (KoHTpacTHOCTB)

Perymupyet xorTpactHocTh XK mncruiess MHOTO(YHKIMOHAIBHOM BCIIOMOTATEIRHOM MMaHEeI! oneparopa:

Jlannbie st E47 0,1,2,............ 8,9,10
KoHTpactHOCTB Tyckublii <> Pe3kuit
E48 CBeToaronHbIi AucIuieH (DJIEMEHT TUCILIes] CKOPOCTH) Ccouika Ha E43.

WNudopmanus 06 ycranoske E48: Ceromgmonusiii nuctuieil (JneMeHT QucIiies CKOPOCTH) IPUBOIUTCS B OITH-
caHn” (PyHKIHOHATHHOTO Koma E43.

E50 KoadduimenT ykazaHusi CKOpocTu

Cay)uT Kod3(hPUIMEHTOM Uil 0TOOpaKEHHsI YacTOThl BpallleHHs] Harpy3KH Ha CBETOAMOIHOM JucIuiee (OTHO-
cutes K pyHKIMOHaIBbHOMY Koy E43).

[J YacToTa BpalieHus1 10\ HAIPy3KOH

UYacrora BparmieHus 1moj Harpy3koi otoopaxkaercs kak ES0 Koaddurment ykazanus ckopoctu x wacrora (I'm).

E51 KoadduimenT orodpakeHus Uist JaHHBIX BBoja Bart-uac

Hcnonp3yercs kak KO3QPUIHEHT (KOIDPHULIMEHT YMHOKEHUS ) Il 0OTOOpasKeHUs! JaHHbBIX BXozaa BarT-yac (5 10)
Ha [Tanenu oneparopa (4acth HHPOPMALIUK O TEXHUYECKOM OOCITYKMBAHHN ).
Jannble OymyT oToOpa)arTbes CIeqyomuM 00pazoMm:

Koa¢dummment ES1 s manHbx Bxona BarT-4ac x [lorpebnennsie (kB1)

[Tpumeuanue: YcranoBka ES1 = 0.000 ounmiaer 3HaueHUE MOTPEOICHHOM U3 CETH MOIITHOCTH, KBTY
Ha «0». Ecu ycranoBka ES1 = 0.000 ocraercs, [T4 He MoxeT mpuCTYUTh K cueTy. [locie ounmmeHus nepeyc-
TaHOBHTE YCTAaHOBKY ES1 B COOTBETCTBUU C MPEIBIAYIINAM KOIPPHUIIUEHTOM OTOOPAKCHUS.

Bonee noxpobHOe onrcaHue npoueaypbl MpocMoTpa HHGOPMAIHK O TEXHUUECKOM 00CITy)KUBaHUH 00-
parutecs k I'mase 3 «PABOTA C UCIIOJIb3OBAHUEM IMTAHEJIU OITEPATOPA»
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5.2 OnucaHne dyHKLUMOHaNbHbIX KOOOB

E52

[Tanens oneparopa (Pexnm oToOpakeHHs MEHIO)

Br160op pexxnMa 0ToOpaKeHHsT MEHIO Ha BCTPOSHHOM MTaHENH OIlepaTropa MPOU3BOAUTCS B COOTBETCTBHU C
TaOMHIIeH PUBEICHHON HITXKE.

OTtoOpakeHus
Menro Ne CBeTONMOAHOTO | DYHKIUA OtoOpaxkeHue:
JCILIS:
0 0.Fnc BricTpas ycraHOoBKa (DyHKUMOHAIBHBII KO OBICTPOH YCTAaHOBKH
1L.F
1LLE
1.C__
1 LP__ YCTaHOBKA JaHHEIX OT F OnuH 13 QyHKIIMOHATBHBIX KOoZoB OT F 1o o
1.H JI0 0 KOZIOB
1.J
1Y
lo
2 2 EP TTpoBepKa AaHHbIX JlaHHBIE HOBOTO (hYHKIIMOHAJILHOTO KOZIa
(U1 OATBEPIKACHHS NOCIe MOIU(UKALINN)
3 3.0PE CrnexxeHue ABHKECHUS Craryc 3amycka
4 4io [IpoBepka BxonoB u BbI- | CocTosiHME IHU(POBBIX U aHAIOTOBBIX BXO-
- XOJIOB JIOB ¥ BBIXOJIOB
5 5 CHE ggggfla){fH?ZXHﬂﬁgg)&i Wudopmanns o TeXxHUYECKOM 0O0CITyKHBa-
00CITy)KUBaHUH i
Orobpaenne HHvd) op- Wudopmanus o [TY npu aBapuitHbIX cUTHA-
6 6.AL MaluM O aBapuiHOM |
CUTHaJe
7 7.CPY KomnupoBaHue faHHBIX CkonpoBaHHbIH (yHKIMOHAIBHBIA KO

[ToppoOHOCTH 0 KaxkaoM aneMeHTe MeHto npusenensl B [1aBe 3, «PABOTA C [IPUMEHEHUEM Ila-

HEJIU omieparopa»

YeranoBka (yHKIoHaIpHOTO Kofa ES2 onpenesnser pexum oToOpaxkeHHs MEHIO:

Bnauenus E47

Pexnm

MeHr0 11 0TOOpakKeHUs

0

PexxuM yCTaHOBKM JTaHHBIX (DYHKIHO-

HAJIBHOT'O KOJa

Menro NeO, Nel u Ne7

PexxuM TpoBepkH IaHHBIX (DYHKIHO-

HAJIBHOT'O KOJa

Menio Ne2 u Ne7

Pe>xum mojtHoro MeHro

Memnro ot NeQ mo Ne7

IIpumeuanue:

Ha MHOro()yHKIIMOHAIBHOM MaHEIH OlepaTopa BCerna OTOOPaXKaITCs BCE AJICMEHTHI

MEHIO HE 3aBUCHMO OT YCTAHOBKH 3TOr0 ()YHKIIMOHAJIBHOTO KOJa. 3aMEThTE, YTO Ha MHOTO(DYHKIIMOHAIBHON
TIaHEJIA OIlEpaTopa €CTh HECKOJIBKO JOTOJHUTENBHBIX 3JIEMEHTOB MEHIO.

E61 Br16op Ha3Ha4ueHMs CHTHANIA aHAJIOTOBOTO BXoaa [12]
E62 Bri0op Ha3zHaueHus: curHana ananorosoro Bxoga [C1]
E63 Bri0op Ha3HaueHHs: CUTHAIa aHAIOTOBOTO Bxona [V2]




5.2 OnucaHne dyHKUMOHaNbHbIX KOOOB

E61, E62, u E63 onpenensiror ¢ynkuuu koHtakro [12], [C1], u [V2], cooTBeTcTBeHHO. Het HeoOxo-
JMIUMOCTH YCTAHABJIMBATh 3HAYCHUS 3TUX (DYHKIIMOHAIBHBIX KOJIOB, €CIIH OHU OYIyT MCIOJIB30BaThCS JJIS yCTa-

HOBKH YaCTOTHI.

3nauenus E61, | dynkuns konrtaktoB [12], | Onmcanue
E62 n E63 [C1]u[V2]:
0 OTCyTCTBYyET --
1 Komanna BcromorarenbHOW | BBOA BcromorarenbHON 9acTOTHI Ui [OOaBlIEHHS B ycTa-
4acToThl 1* noBke yactotel 1 (FO1). He Oymer no0aBnsThcs B Ka-
KOW-TTMOO0 Ipyroi yCTaHOBKE YacCTOThI, TAKOM KaK YCTaHOBKa
4acToThl 2 1 MHOrOCTYyIeHYaras 4acToTa.
2 Komanna BcromorarenbHOW | BermomorarenbHast yactora aisi 100aBieHHsT BO BCeX Ha-
9acTOTHI 2* CTPOMKax 4YacTOTbl, B TOM YHUCJI€ YCTAaHOBKHM YacTOThI 1,
YCTaHOBKHM YacTOThI 2 M MHOTOCTYIIEHYATOH YacCTOTHI.
3 Komanna npomnecca ITN/] 1 BBog xomana mporiecca, TAKMX Kak TeMIepaTypa U JaBie-
Hue npu ynpasinenuu [TNJ1. Bel Takxke NJOMKHBI yCTaHOBUTH
(hyHKUMoHaIBHBIN Ko JO2.
5 3nauenne oOpaTHON cBs3u | Box 3HaueHne oOpaTHOM CBSI3M, TAKHX KakK TeMIIeparypa H
A JlaBieHye npu ynpasienuu AT
20 KOHTpOJ'l]) BBOJa aHaJIOI'OBBIX HpI/l BBOJIC€ aHAJIOT'OBBIX CHUT'HAJIOB C pa3/IMYHbIX JATYUKOB,
CUTHAJIOB TAaKMX KaK TeMIIEpaTypHBIH JaT4MK B KOHIHMLMOHEpE Mpe-
oOpazoBarens 4acTOThl, BBl MOXETe OTCIEXHBAThb CTaryc
nepruepUiHBIX YCTPOWCTB Yepe3 JUHUIO CBsi3u. [Ipu wmc-
TIOJIF30BaHUH COOTBETCTBYIOMIETO Ko3(duimenta otodpa-
xKeHHs1 Bpl Moxxere Takxke IpeoOpa3oBaTh pa3iIHUHbIC Ma-
paMeTpsl, Takie Kak TeMIleparypa U JaBlIeHHE B (u3HUe-
CKHE 3HaYCHHUE nepe]i 0TOOpaKEHHEM.

* TlompoOnoctu cMoTpu B [1aBe 4, Pasnene 4.2 «KoMaH bl 4aCTOTHI BpAIICHUS
IIpumeuanue: Eciu 3Tu TepMHUHANIBI ObUTH YCTAHOBJIEHBI Ha T€ ke JIAaHHBIC, OYEPETHOCTD BBITIOTHEHHS
Oyner cnenyromasi: E61 > E62 > E63

E64 CoxpaneHne u(poBOii YCTaHOBIEHHOW YaCTOTHI

Onperensier, Kak COXPAHHTh YCTAaHOBJEHHYI) 4YacTOTy, BHIOpaHHYHO Kiasumamu < /> na nmamenn

oreparopa B COOTBETCTBUH C TaONHUIICH TPUBEICHHON HIKE.

3navyenust E64 Crioco0 COXpaHUTh YCTaHOBJICHHYO YacTOTY:

0 ‘YcTaHOBIIGHHAS 4aCTOTa aBTOMAaTHYECKH COXPAHUTCSI, KOTZIa MMTaHNE OyAeT OTKIIFOYEHO.
ITpu crnemyromieM BKJIIOUYCHNWH MHUTAHMS MPeoOpa3oBaTeNb YacTOTH OyneT 3alylleH Ha
JaCTOTE, YCTAHOBJIEHHOM BO BPEMsI IIPEABIIYIIEr0 OTKIIOYEHHS TUTAHHS.

i
1 =
YcTaHoBIIEHHAs 4acToTa JOJIZKHa OBITH COXpaHCHA HAXATUEM KIIABUIIKW = . Ecmu

(fEuel
yhapapidomas MOIMHOCTE OTKIIFOYEHA N0 HaXKaThd KIIaBUINW =—, TaHHBIC 6yHyT I10TC-
psausl. [lpu cnefyiomem BKIIOYEHMH IUTaHUsA, NPeoOpa3oBaTeNlb YacTOThl OyleT 3amy-
i)

I€H C ycTaHOBHeHHOﬁ qaCTOTOﬁ, COXpaHeHHOﬁ HaXaTueM KJIaBHUIIIHN hol HOCJ'ICZ[HI/Iﬁ
pas.

E65 OOHapyxeHHe oTepr KOMaH 5! (YPOBEHB)

Ecimm anamoroBeIil curHai 3amaHus 9acToTH (3amanue depe3 TepmuHains [12], [C1], u [V2]) omycTtumncs
ke 10% ot Teky1ero 3HaYeHus, 3a nepuo Bpemenu MeHee 400 Mc - mpeoOpazoBaTelb YaCTOTHI IIPEAIIOIIaraeT,
YTO MPOBOJ ISl aHAJIOTOBOM YCTaHOBKU YaCTOThI 00OPBaH M MPOJOIDKAET PAOOTy C MOCIEHEH «HOPMAIbLHON»
KOMaHJIO# 4acTOThI, YMHOXXEHHON Ha K03(D(UIMEHT, yKa3aHHbIH 3HaYeHUEeM kofa E65. Eciin koMaHa 4acToThI
BHOBB JIOCTHIa€T YPOBHs MPEBBIIIAIOIIEIO YKa3aHHBIH ¢ moMolsio E65, mpeobpa3oBareib 4YacTOThI MPEATO-
JIaraeT, 4To MPOBOJ BOCCTAHOBJICH U MPOIOJIDKACT paboTy IMOJ] YIPaBICHUEM BHEIIHEH KOMAaHJIbI YaCTOTHI.
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5.2 OnucaHune yHKUMOHaNbHbIX KO4OB

KomaHga
4acToThl C
aHanoroeoro
BX0oOa

OnpegeneHve notepu
komaHael (REF oTkn.)

ON

3apaHHas komaHga
4acToThbl

BHyTpeHHas
KomaHaa
4acToTbl

Ha Bepxneil auarpamme f1 sBiseTcs ypoBHEM aHAJIOTOBOM KOMaHIBI YAaCTOTHI, U3MEPSEMBIM B JI000€
BpemsL. V3aMepeHne OBTOPSETCS C PEryIApHBIMU HHTEPBANIaMU ISl KOHTPOJIA 3a JIMHUEH KOMaHIbl YCTaHOBKH
4aCTOThI.

[Tpumeuanue: YbeauTech, 4TO HaNPsHKEHUE WM TOK CUTHAIILHOTO ITPOBOJA ISl aHAJIOTOBOW ycTa-
HOBKH YaCTOTHI pe3Ko He m3MeHsiercs. CkaukooOpa3HOe W3MEHEHHE 3HAYE€HHs MOXET OBITh OIpE/esIeHO Kak
cocTostHue 00phIBa npoBoaa. OOHapYKEHNE COCTOSIHUS OTCYTCTBHSI KOMaH/Ibl HE CBA3aHO C yCTaHOBKAMH aHa-
JIOTOBOTO BX0Ja (TocTosiHHBIE BpeMern ¢unbTparn: C33, C38, u C43).

E80 OOHapyX eHHe MaJIoro KpyTsIIero MoMeHTa (YpoBeHb 0OHAPYKESHUsI)

ES81 OO0Hapy»xeHHe Majoro Kpytsiiero momenta (Taiimep)

Ora QyHKIHMs cpadaThiBaeT, KOTa 3HaUeHHEe KPYTALIEr0 MOMEHTA, pacCUMThIBaeMoe IpeoOdpa3oBareieM
YaCTOTBHI, OITyCKaeTCsl HIKE YPOBHSI, YCTaHOBJIEHHOTO 3HaueHneM napamerpa ES0, B TeueHnu neprosa BpeMeHH,
ycraHoBIIeHHOTO 3HadeHueM E81 u BBIKIIOYaeTcsi, Koraa 3Ha4YeHHE KPYTSIIEro MOMEHTa, pacCUUTaHHOE TIpe-
00pa3oBaTeneM 4acTOThl, IPEBHIIIAET YPOBEHb, YCTAaHOBICHHBIHN, paBHbIH E80 + 5%. (MuHMManIbHAs MPOOI-
JKUTEIIBHOCTE curHana: 100mc).

Hanpuwmep, Bam HyXHO ompenenuTs Korga Harpy3Ka CHA3HUTCS 10 45 MPOIEHTOB OT HOMUHAIBHOH (Ha-
MpUMep OKOHYAHKE KaKOTO-TO TeX IpoIlecca), B 3TOM cirydae: nosisienue cursana «U-TLy» (oOHapyxeHue ma-

JIOTO KPYTSIIEro MOMEHTa) (pu ypoBHE 45% )BBIIAINT CICAYIOIIAM 00pa3oM:
MoacunTaHHbIA MOMEHT

E80 + 5%

(U-TL) : ON

YpoBeHb paboThl yCTaHOBICH TakUM 00pa3zoM, uTo 100% cCOOTBETCTBYET pacueTHOMY KPYTSIIEMY MO-
MEHTY 3JIeKTPOABHTaTeNs (TIPH HOMUHAIEHOM TOKE).

M3-3a morpemHocTell alroOpuTMOB pacueTa 3Ha4€HUsI KPYTALIEr0 MOMEHTA, MaJIbli KpYTALMII MOMEHT HE
MOXeT ObITh OOHApYKeH, ecin BbixoaHas yactoTa [T nmke 10 I'.

IlockombKy B pacdyeTe KpyTAIIEr0 MOMEHTA UCIIOJIb3YOTCS [IapaMeETPhI AEKTPOIBUraTelsl, PEKOMEHYEM,
BBITIOJIHUTh aBTOMATHYECKYIO HACTPOMKY IPH HOMOIIH (PYHKIIMOHANBEHOTO Kona P04 ny1st HanbombIei TOUHOCTH.
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E98 Haznauenne xomansr kiemme FWD]  (c.m. omucanus komoB ot EO1 mo E05.)

E99 Haznauenne xomannsl kiemme [REV]  (c.m. omucanus xomos ot EO1 mo E0S5.)

[onpoduoctr o Ha3HaueHun komaHz koHTakTaM [FWD] u [REV], mnpuBeneHs! B ommcaHuu (QyHK-
muoHabHEIX KomoB EO1 - EOS.
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5.2 OnucaHune yHKUMOHaNbHbIX KO4OB

5.2.3 Koapl C (PyHKUUM YIPABJIEHHUS YACTOTOI1)
C01.. C03 YacTtoTsl 1,2 1 3 CKa4koB
C04 Junana3oH 4acTOTHI CKayKa

OTH QyHKIUOHAIBHBIE KOIbI TI03BOJISIIOT MPE0OPa30BaTEI0 YaCTOThI IEPECKAKMBATh HA TPU Pa3IMYHBIX
JTMana3oHa BBIXOJHON YaCTOTHI, I TOTO, YTOOBI MPOMYCTUTh PE30HAHCHYIO YAaCTOTY JJICKTPOIBUTATEIIS HJIH
MeXaHH3Ma.

- Ecnu Bbl mOBBICHIN YacTOTY, TO, B TOT MOMEHT, KOTJla YCTAHOBJIEHHAs] 4aCcTOTa JOCTUTHET HUYKHETO
3HAYEeHHsI YCTAHOBJIEHHOTO JMana3oHa 4acTOThl CKayKa, BHYTPEHHsISI YCTAHOBJIEHHAS! YacTOTa MPUHUMAET 3Ha-
YeHHE YCTAaHOBJICHHOW YacTOTHL. Eciam BBl MOHM3MIN YCTaHOBIEHHYIO YacTOTY, pe3ylbTaT OyaeT oOpaTHBIM
(pe3ynbTary MOBBIIICHUS YCTAHOBIEHHOH YacTOTHI).

- Ecnm ycranoBneHHas 4acToTa M JWANa30H YacTOTHI CKa4Ka COBHAMNAIOT, HEPEKPHITHIN AUana30H UTHO-
pupyercsi, mpeoOpa3oBaTeNb 4YacTOThl 0TPA0ATHIBAET CAMOE HM3KOE 3HAYCHHE YaCTOThI IIEPEKPHITOTO JAnana3oHa
(pu TOCTHXKEHUH B XOJI€ YBEJIMYEHHUS YacTOThl) MIIM CaMOe BepxXHee - MaKCUMalbHOe 3HaueHue (Ipu JOCTH-
JKEHUH B XOJI€ YMEHbIIIEHUS 4acTOThI). C.M.. MPaBbIil pUCYHOK .

BeixoaHas yactota BeixoaHan JacTtota

JuanazoH Z =1
4acToTbl ; ,ﬂz‘—-—
ckaqka (C04) puies
[uanaszol : 4 I of
H - B e C]
PeansHeiA - ' o
4acToThl - YacToTa AMANA30H ﬂ“aﬂaﬁ‘gﬂ s —
ckadka (C04) s ckadKka 3 wactory | 4actosl e *
. T (C03) creska ckauqka (C04) L Ao ALA Yacrora
= = - cKauka 2
fAwanasoH e UacroTa ckavka 2 (C0o2)
4acToThbl ’,o 4 (C02) y, 1
cxauika (CO4) * acToTa ckavka
YacroTa ckadka 1 (CO1)
(Co1) i l +
- —_ o .

3apanHans yactoTa

[1 YacToTsl ckaukoB 1,2 u 3 (C01, C02 u C03)
YcTaHaBIMBAIOT IIEHTPAIbHOE 3HAYCHUE TUANA30HOB YaCTOThI CKaYKa.
Juanason ycranoBk# : ot 0.0 10 120.0 (I'ry) (Yeranoska 0.0 BeneT K OTCYTCTBUIO PEKHMA CKaYKa)

[ nama3oH 4acToThl ckadka (C04)

YcraHaBnuBaeT AMana3oH YacTOThI CKauKa.
Juamnazon ycranoBk# qaHHbIX: OT 0.0 1o 30.0 (I'm) (YeranoBka 0.0 OTKIIOYaeT PEeKUM CKadKa)
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5.2 OnucaHne dyHKUMOHaNbHbIX KOOOB

Co05 .. Cl11

YceraHoBku MHOTOCKOPOCTHOI'O pEKUMaA 3aJaHUA YaCTOTbI, CKOPOCTHU OT 1 pi(e] 7

[] 3T QyHKIMOHAJILHBIE KOJbI YCTAHABIMBAIOT YaCTOTHI, HEOOXOJUMBIE JUIS JIBU)KEHHS JIEKTPOIBHIa-
TeNst Ha PUKCHPOBAHHBIX CKOPOCTAX ¢ | 1mo 7.

KoMMmyTHpyst IUCKpeTHBIE BXOIBI, KOTOPBIM Ha3zHa4deHbI KoMaHas! (SS1), (SS2) u (SS4) moxxHO BRIOpATH
OIHY M3 CEMH MpEeNyCTaHOBJICHHBIX YacTOT mpeoOpaszoBareist 4acToTel. O Ha3HaYeHUM (YHKIHUH KOHTaKTaM
pacckazano B onucaHusx (yHkiuoHanbHbIX kK00B ¢ EO1 mo E0S5 «Ha3nauenune komana konrakram ot [X1] mo
[X5]»

- Hwmana3oH ycraHoBku AaHHBIX: 0T 0.00 10 120.00 (')

(SS4) (SS2) (SS1) BriOpanHas gacToTa
BBbIKJI BBIKJI BBbIKJI Jpyroe 3aganne™
BBIKJI BBIKJI BKIJI CO 5 (mHOTOCTYTIEHYaTas yactora 1)
BBIKJI BKIJI BBIKJI CO 6 (MHOTOCTYTIEHYATas YacTOTa 2)
BBIKJI BKIJI BKIJI CO 7 (mHOTOCTYTIEHYaTas YacToTa 3)
BKIJI BBIKJI BBIKJI CO 8 (mHOrOCTYHIEHYaTas yactora 4)
BKIJI BBIKJI BKIJI CO 9 (mHOTOCTYIIEHYAaTas 4acToTa 5)
BKIJI BKIJI BBIKJI CO 10 (mHOTOCTYnEHUaTas yacToTa 6)
BKIJI BKIJI BKIJI CO 11 (MHOTOCTYTIEHYAaTast 4acToTa 7)

*  "Jlpyroe 3ajaHue" O3Ha4aeT JIOOble MCTOUYHHMKU 33J1aHHs 4aCTOThI, OTJIMYAIONIMECs OT HCTOYHHKOB
YCTaHOBKH MHOTOCTYTEHYATON YaCTOThI, Takue Kak ycranoBka 4yacToTsl 1 (FO1) u Ycranoska uactotsl 2 (C30).

Uto0BI MCIIONB30BaTh ATH (PYyHKIMH, BBl JHOIKHBI Ha3HAYHTH (DYHKIMH MHOTOCTYIICHYATOW YacTOTHI
"SS1," "SS2," u "SS4" (3Hauenus = 0, 1, 2) koHTaKTaM OHU(PPOBBIX BXOIOB.

. B3aumocBs3b Mexy paboTOif MHOTOCTYIIEHYATON YaCTOThI U IPYTMMH KOMaHIaMH YCTAaHOBKH YaCTOThI
paccmarpuBaetcs B [maBe 4, Paznene 4.2 «['eHepaTop KOMaH] YaCTOTHI ABMKESHUS.

[ AkruBanus IIUJL peryaupoBanus (JO1 =1 winm 2):

Bb1 Moxere ycraHoBuTh KoMaHay npouecca [IM]] kak 3apaHee ycTaHOBJICHHOE 3HaYeHHE (MHOTOCTY-
neHyarast yactora 4). Bbl Takke MOXKeTe HCIOJIb30BaTh MHOTOCTYIIEHYATYI0 YacTOTy (MHOTOCTYIIEHYaTasl dac-
TOTa 3) IJIsl PYYHOTO yTIpaBlieHus cKopocThio mpu otMeHe [TN ] perymuposanms ((Hz/ITU) = ON).

» Komanna nporecca

(SS4) (SS2) (SS1) Komana 9acToThl
BBIKJI - - Komanga npornecca J02
BKJI - - C08

Br1 moxere ycranoputh CO8 ¢ mpuparnienuem Ha 1 ['u. Crienyromas Gpopmyia MOXKET HCIIOIb30BAThCS IS

npeoOpa3oBaHysl BEJIMUYHHBI Ipoliecca B nanHble CO8 mim Hao0opoT:

Hannpie CO8 = xomanma npomecca (%) [] MakcumanpHas Yacrora BeixogHoro curaaia (F03)1100

* Pyunoe ymnpasieHne CKOpOCTbIO

(SS4) (S82) (SS1) BeiOpanHas yacrora

- BBIKJI BBIKJI He MHOrocrynenuaras yacrora

- BBIKJI BKIJI CO 5 (mHOrOCTYMNEHYaras yactoTa 1)
- BKJI BBIKJI CO 6 (MHOTOCTYIIEHYaTas yacTtoTa 2)
- BKJI BKIJI CO 7 (MHOrOCTYIIEHYaTas yactoTa 3)

Komanne! npouecca IT1/] npusenens! B quarpammax B [nase 4, Pazgene 4.9, «I'eHeparop xoMaH[J 4acTOTHI

TTAT»
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C30 Komanna yactoTs! 2 (c.m. FO1)
[MoapobHOCTH O KOMaH/ie YacTOTHI 2 IPUBECHBI B ONMCaHNU (QyHKIMOHaIbHOTO Kona FO1.
C32 AmnanoroBsiii Bxox [12]  Ycumenue (c.m. F18)
C34 Amnanoroselii Bxoz [12]  KanubpoBka ycuieHus (c.m. F18)
C37 Amnanorosslii Bxox [C1]  Ycunenue (c.m. F18)
C39 Amnanorosiii Bxoq [C1]  KanubpoBxka ycuiienus (c.m. F18)
C42 AmnanoroBsiii Bxox [V2]  YeuneHnue (c.m. F18)
C44 Amnanorossiit Bxox [V2]  KamnOpoBka ycreHus (c.m. F18)

st 6onee moapoOHO#t HH(MOPMAIIMK O aHATOTOBBIX BXOMHBIX KOMaHTaX — C.M. OMHCaHWe (YHKIIHO-
HaJIbHOTO Kona F18/

C33 AmnaroroBsiii Bxog [12]  IlocTostHHast Bpemenn (uibrpa
C38 Amnanorossiii Bxog [C1]  IlocrosHHas BpeMeHH (HIIbTpa
C43 AmnanoroBsiii Bxog [V2]  [locrosiHHas BpeMeHH (QHIBTpa

C33, C38 u C43 ompenenstoT MOCTOSHHBIC BPEMEHN (PHIIBTPAIUN ISl HAPSDKEHUST U TOKA aHAJIOTOBBIX
Bxoz10B (koHTaKkThI [12], [C1], u [V2]). BriOepure cooTBETCTBYIOIME 3HAUSHHUS C YYETOM CKOPOCTH OTBETa Me-
XaHUUYECKOW CHUCTEMBI, OCKOJIbKY OOJIbIINE 3HAUSHHUS! TIOCTOSIHHBIX BPEMEHH 3aMeJISIIOT OTBET. B ciyuae, ecnu
HalpspKeHUE Ha BXOJIE KOJICOIeT s n3-3a [IyMa, YKaXXUTe OOJbIINe 3HAUYSHHUS! TIOCTOSTHHBIX BPEMEHH.

Juamnazon ycranoBku qanHeix: oT 0.00 10 5.00 (cek.)

C50 Cwmemnenne (KOMaH/IbI 9acTOTHI 1) (c.m. F18)

IoxpoOGHOCTH yCTaHOBKM CMEIIEHHON 0a3MCHOW TOYKHM Ul KOMaHJBl YacTOTHI | MpHUBENEHBI B ONMHUCa-
HUAX QyHKIMOHaIpHOTO Koza F18.

C51 Cwmemenne (Cmemenue s komaaas! [TH/] 1) (c.m. F18)

C52 CwMmemnienue (CMerieHHas 0a3UCHAST TOYKA) (c.m. F18)

OTH (QyHKIIMOHAIBFHBIE KOABI H3MEHSIOT aHaJOTOBBIN BXOIHOHM cWrHaNm KomaHAw! npomecca [T1]J] 1 mo-
CPEACTBOM YCHIJIEHUS W CMEIICHHS, MO3BOJIII ONPEENATh MPOU3BOJIBHYIO B3aUMOCBSA3b MEXKIY AHAJIOTOBBIM
BXOZIOM M KoMaHoi npouecca [TA/JI.

. JeiicTBuTenbHast HAacCTpOiiKa aHAOrMYHA HAacTpoiike (yHKIMoHanbHOoro koja F18. IlonpoOHocTH MpH-
BEJICHbI B ONUCaHNK (PyHKIMOHAIBHOTO Kozia F18.
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5.2 OnucaHne yHKUMOHamNbHbIX KOOOB

[Ipumeuanue: Otmersre, uTo GyHKIMOHANBHBIE Konbl C32, C34, C37, C39, C42, n C44 ucnonb3yrorcs
KOMaH/IaMH 4acTOThI JBH>KEHHS COBMECTHO.

[1 Cmemenue (C51)
- mama3oH ycraHOBKH AaHHBIX: OT -100.00 1o 100.00 (%)
[} ba3oBas Touka cmemeHust (C52)

- Jmana3oH ycraHoBku gaHHBIX: 0T0.00 no 100.00 (%)

C53 Br160op paGoThl B HOpMaTEHOM/HHBEPCUBHOM PEXXKAME TSI KOMAH/IBI YaCTOTHI |

[TepexmouaeT yctanoBky komaaas! 1 (FO1) umu pyunyto ycranoBKy gactotsl ast [TM]] peryampoBanus
MEXly HOPMAJIbHBIM M HHBEPCUBHBIM PEXXUMAMH.
[ToapoOHOCTH pHBeAeHBI B onMcaHuy [lepekiroueHnst KoMaHabl HOPMaIbHOTO/MHBEPCUBHOTO PEXKUMa
(IVS) (nannbie = 21) ans pynkuuonanpHbX kogoB ot EO1 o EOS.
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5.2 Omnwucanue QpyHKIIMOHAIBHBIX KOZOB

Kopngt P (ITapameTpsl a51eKTpogBUraTess )

P01 DJIEKTPOIABHUraTeNb (KOJIAIESCTBO MOIIOCOB)

Omnpenensier KOIMYECTBO IOJIOCOB AIIEKTPOABUTATENss. BBeAnUTEe 3HAYEHHE C MACIOPTHOW TaOIMYKH
ANIEKTPOJIBUTATENS. DTO 3HAYCHUE UCIIONb3YETCs Uil OTOOPAXKEHHUsI CKOPOCTH AIIEKTPOABUTATENsI HA CBETO/IH-
onHoM nuciuiee ((ccbuika Ha QyHkunoHanbHbIH kKo E43). Crenyromias gopmyna ucnonb3yercs ajist mpeodpa-
30BaHUS:

120
Cropocmuanexmpoosucamens(06 | mun) = —————  xuacmomy (1 y)
YUCTO NOTOCO8

P02 Onexrpoasurarens (HomMuHaIbHAsE MOIIHOCTB)

P02 OIMpeaACIA€T HOMUHAJIbBHYHO MOIIHOCTD 3JICKTPOABUTATCIIA. BBG,HI/ITG HOMHHAJIbHOC 3HAUYCHUC, YKa-
3aHHOC Ha HaCHOpTHOﬁ TabIrIKe QJICKTPOABUTATECIIA.

Hannbie qig P02 | Equaunna 3aBHCHMOCTB OT (PYHKIIMOHAIBEHOTO Kozia P99
or 0.01 1o 1000 | xB P99 =0,3 unu 4
JIC P99 =1
P03 Onexrpoasurarens (HoMuHaIBHEIA TOK)

P03 onpezaenser HOMUHAIBHBIN TOK 2JIEKTPOABUraTelisi. BBeanTe HOMUHAIBHOE 3HAYEHUE, YKa3aHHOE Ha
MacIOPTHON TaOIHYKe.

- Juanazon ycranoBku JaHHbIX: oT 0.00 1o 2000 Ammep

P04 OnekTpoasurarenb (ABTOMAaTHYECKash HACTPOHKA)

Ota (QyHKIMA aBTOMaTHYECKH PACIO3HACT MapaMeTphl AIEKTPOIBUraTesisi M COXPAaHSET UX BO BHYT-
PEHHIOIO TaMsTh MpeoOpa3oBarelisi 4acTOThl. Bbl MOXKETE HE BBINOJIHATh HACTPOWKY, €CIM BBl COCIOHMHSCTE
npeoOpa3oBarelib ¢ CTaHAAPTHBIM AJIEKTpoBUraresneM Fuji npu craHIapTHOM IPUMEHEHHH.

B J'IIO6OM M3 HUXKC MPUBCIACHHBIX CJIy4YacB, YCTAHOBKU MO YMOJYaHHUIO MOTYT HE AaTbhb ONTHUMAJIbHBIX
Pe3yabTaToB ISl aBTOMaTHYECKOTO YCHIIEHHS KPYTSIETO MOMEHTA, CIIEKEHHS 38 PacieTOM KPYTSAILEro MOMEHTa
WJIN aBTOMaTHYECKOTO SHEProcOepeeH s, TOCKOIbKY CTaH/IapTHbIE YCTAaHOBKHU [TapaMeTPOB JIEKTPOIBUIaTENs
Ut 3nekTpoasurareneit Fuji He mpuMmeHnMBl. B TakoMm cirydae, BRIOTHSNTE aBTOMAaTHYECKYI0 HACTPOHKY IpH
TTOMOIITA 3TON (PYHKITHH.

* Hcnonp3yeMblil 3J€KTpOABHUraTelbh HE MPOU3BEACH KoMmaHuel Fuji mim sBisieTcs HecTaHIAPTHBIM
neurarenem Fuji.

° HpOBOZ[a MCIKAY IJICKTPOABUTATCIIEM U npeo6pa3OBaTeneM YHaCTOThI JJIMHHBIC.
° I[pOCCGJ'II) YCTAHOBJICH MCKAY JJICKTPOABUTATCIIEM U npeoﬁpa3OBaTeneM YaCTOTHI.

. TTompoOHoCTH 00 aBTOMarnueckoit HacTpolike mpuBeneHs! B [1aBe 4 «3AITYCK DJIEKTPOABUTA-
TEJIA», Pa3nene 4.1.3. «IloaroroBka Kk MpoOHOMY 3aITyCKy JIEKTPOIABHUraTessl. YCTaHOBKA (DYHKIMOHAIBHBIX
KOJZIOBY.

P06 DJEKTPOIABHUraTeib (TOK XOJIOCTOrO X0/a)
P07 Onekrpoxasurarenb (YoR1)
P08 Onexrponsurareins (%oX)




5.2 Omnucanue QyHKIIMOHAIBHBIX KOJIOB

Omnpenensier TOK X0JI0CcToro xoaa, aktuBHoe (%0R1) u peaktuBnoe(%X) conporusienue. Bossmute co-

OTBCTCTBYIOIINE 3HAYCHHUA U3 IPOTOKOJIA HCIBLITAaHUHA QJICKTPOABUTATCIsT WIN 06paTI/ITeCI) K MMPOU3BOAUTEIIIO
QJICKTPOJABUTATCIIA. Ecnu Brl BeImonHsIETE ABTOMATUYCCKYIO HaCTpOﬁKy, OTHU MapaMETPbl YCTAHOBATCA aBTOMaA-
THYCCKH.

* Tok xosocToro xofa: Beeaure panee nojsyuyeHHOE 3HAYEHUE.
* %R1: Beenure 3HaueHHe, pacCCUUTAHHOE T10 CIEAYyOLIeH GopmyIe:

o g1 = R+ Cable RI
VIN3x1)

rme:

R1 AxTuBHOE comnpoTuBieHue ABurarens, OMm;

Cable R1 — ComnporuBnenne xabens ot [T4 mo neurarens, Owm;
V — [lelicTByIolEE 3HAUEHUE HAIIPSDKEHUS Ha ABUrarene, B;

I — Tok mpoTtekaromuii B ABUTATENE, A.

* %X: BeenuTe 3HaUCHHUE, PACCUMTAHHOE IO CICayomIeH hopmyie:

X1+ X2x XM /(X2+ XM)+ Cable X
VI3 xI)

X1: PeakTHBHOE COMIPOTHUBIICHUE PACCESHUS cTaTopa deKTpoasurareis, Owm;
X2: PeakTHBHOE COIIPOTUBIICHHE PACCESIHUA POTOpa AMeKTpoaBHuraresns, OM ;
XM: PeakTuBHOE CONPOTHBICHNE KOHTYpa HAMAarHUIUBaHus, OM;

Cable X: PeakruBHoe conpotupieHue kademns ot [TH no aeurarens, Owm ;

V: HomuHaiibHOE HalpsiKEHUE AIeKTpoaBurarens, B;

I: HomuHanbHBIM TOK 35eKTpoaBUTaTeNs, A.

%X =

100 (%)

[Ipumedanue: peaKTHBHOE CONPOTUBIEHUE Ha Oa3zoBoii uactore (F04).

P99 Bri0op anekTpoaBurares

Bribepure 3:1€KTpOABHTATENb.

3uauenus P99 Tun gBurarens:

0

CrangaptHsle anexTpoasurarent Fuji (8-cepun)

Onexrpoasurarenu GE

CrangaptHble anexTpoasurarenu Fuji (6-cepun)

1
3
4

Jpyrue snekTpoaBUraTesu

ABTOMaTH4ECKOE yYHpaBJI€HUEC, HAIIPUMEDP, ABTOMATHUYCCKOC YCUJICHUE KPYTALLETO MOMCHTA, aBTOMAaTU-

4eCKOe COXPAHEHHE YHEPTHHU WU SIICKTPOHHAS TEILIOBast CUMYJIISIHS (3aIUTa SIEKTPOABUTATENIsI OT IIeperpena)
HCIIONB3YeT MapamMeTpbl M XapaKTePUCTHKH AJeKTpoaBuraresis. UToObl cOracoBaTh CBOWCTBO CHCTEMBI
YIPaBJICHUSI CO CBOMCTBOM JJIEKTPOABUIATENsI, BHIOCPUTE XapaKTEPUCTHKU 3JICKTPOJBHUIraTeNisi U OYUCTUTE
cTapyro ycTaHOBKy mapameTpoB anekrpoasurarenss HO3 Ha «3». 3arem, nanasie P03, P06, P07, u PO8 u coot-
BETCTBYIOIIME CTAPbIC BHYTPEHHUC HJAaHHBLIC 6y}1yT ABTOMAaTHU4YCCKU O6HOBHCHI)I. B cooTrBeTcTBUM C MOICIbIO
QJICKTPOABUTATEJIA CﬂeﬂyﬁTe OIMMCAaHUIO, JaHHOMY HMXKE, IJId BBOAA JaHHBIX, HeO6XO[lI/lMI)IX 1A yCTaHOBKH
AIIEKTPOJIBUTATEIIS.

» CranpaptHeie dnekTpoasurarenu §-cepun Fuji (Crarmapr Ha cerogns): P99 = 0 (Xapakrepuctuku 1)
* CranpaptHeie anekTpoasurarens Fuji 6-cepun (OObranHbIi cTanmapt): P99 = 3 (Xapakrepuctuku 2)
* DIEeKTPOABUraTeIH APYTUX MPOU3BOANTENEH nin Hem3BecTHEIe: P99 = 4 ([Ipyrue)

 Note
i

g

* Ecin Brl BeiOupaere P99 = 4 (/lpyrue), npeoOpas3oBareib YaCTOThI 3aIlyCKaeTCs B COOTBETCTBUH C
XapaKTepUCTUKaMu cTaHnapra 8-cepun Fuji.

M Hpeo6pa3OBaTenb YaCTOThI TAKKC MOAACPIKUBACT IJICKTPOABUTATCIIN MOITHOCTBIO B JIOIMAAWHBIX CHU-

nax (momanuHast crna: o0sraHo 11 CeBepHoit AMmepukw, P99 = 1)
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5.2 Omnwucanue QpyHKIIMOHAIBHBIX KOZOB

Konpt H (©ynkunm Beicokoi 3h(heKTUBHOCTH)

HO3 Munnuanu3zanus napamMmeTpoB

YcraHaBIMBaeT TEKyIIME HACTPOHKH (PyHKIIMOHAIBHBIX KOZOB JUIA 3aBOACKUX 3HAYEHHUN 10 YMOIYaHHIO
WIN yCTaHABIMBACT ApaMETPhI 3JIEKTPOJBUTATENS.

P

—_ _.-' " P "
B LA ETF| |
Yto6s!I m3MeHuTh AaHabsie HO3 , He0OXOAMMO HaXaTh HA KHOIIKM "~ M - WM KHOIKH "+ H "
OJIHOBPEMEHHO.
3nauenust HO3 | ®yukuus
0 OTrro9aeT HHAMATU3auio (YCTaHOBKHY, CICIaHHBIC TOJIB30BATEIeM B PYYHOM PEKUME,

COXpaHsTCs).

HpI/IBO,HI/IT BCC JAHHBIC (I)yHKI_[I/IOHaJIBHBIX KOIOB K 3aBOJACKHM 3HAYCHHUAM I10 YMOJTYAHUIO.

DO | —

VYcraHaBnuBaeT mHapaMeTphl 3JIEKTPOIABHUrareliss B coOoTBeTcTBUU ¢ P02 (HOMuHAnmbHAsS
MOIIHOCTE) B P99 (XapaKTepuCTUKN AIIEKTPOJBUTATEIS).

OyHKIMOHAIBHBIC KO/, 00yclioBleHHbIe nHUIManu3anueii: P01, P03, P06, P07 u POS, B
TOM YHCJIC UX TOCTOSHHBIC BHYTPEHHETO YIIPaBICHHS.

OTH (QYHKIMOHAIBHBIC KOABI OYAyT YCTAaHOBIICHBI JJIs 3HAYCHUH, OMMCAHHBIX HA CIICIYFO-
1Ieil cTpaHule.

- Ecmm Bel nmpoBoauTe nHMIManm3anuio, korga HO3 ycranosmen Ha «1» wmm «2», HO3 aBTomMaTnuecku
BepHeTcs K «0» (3aBOJICKOE 3HAYCHHUE 110 YMOIYAHUIO) TI0 3aBEPIICHUN HHUIITATH3AIIH.

<I[Ipouenypa HHHIMAJHU3ANNH APAMETPOB JIEKTPOIABUTATEIT>

* Yr10o0OBbl MHUIMANN30BATh MapaMeTPhbl AICKTPOIBUraTelis, yCTAHOBUTE COOTBETCTBYMOLIHE (DYHKIHO-
HaJIbHBIE KOJIBI CJICTYIOLINM 00pa3oM:

1) P02 ITapamerps! anexrpoasurarensi(HomuHabHas MOIIHOCTD): YCTaHOBUTE HOMHHAIIBHYIO MOII-
HOCTb JIEKTPOAIBUTATENS AJIsl pabOTHI B KBT.

2) P99 Bri6op snekTponBuraress: Beibepure xapakTepucTUKH 3jekrpomsuraress. (Cwu.
onrcanue koaa P99)

3) HO3 Maunnanu3anus faHHBIX: YCTAHOBUTE MapamMeTpsl atekTponasurarens . (H03=2)

4) P03 Ilapamerps! anekrponsurarens (HomMuHanbHBIN TOK): YCTaHOBHTE HOMHHAJIBHBIN TOK, yKa-
3aHHBIM Ha IMIMIBINKE WIH B ITACIIOPTE ABUTATEIS.

 TIlo 3aBepuienuro vHUNMaNU3anuyu, QyHKHOHAIbHBINH Kon HO3 BHOBH Bo3Bpamiaercs Ha «0» (3aBo-
JICKOE 3Ha4YCHUE 110 YMOTYAHHIO).

 Ecnu kakoe-n00 3HaueHUE BHE 00IIEH MOIITHOCTH 3JICKTPOBUraTeIsl yCTaHOBIeHO Ha P02, MoIHOCTH
Oyzner BHyTpeHHe mpeoOpazoBaHa B JIOIYCTHMYIO HArpy3Ky aJeKTpouBuraresns (CM. TaONHIly Ha Clieqyromiei
CTpaHHLIE).

* [MogpoOHOCTH OITUCAHUS TAPAMETPOB AIEKTPOIBUTATEIIS.



5.2 Omnucanue QyHKIIMOHAIBHBIX KOJIOB

[1 Ecnu BeIOpansl crannapTHeie anekrpoasurarenu Fuji 8-cepun (P99 = 0) unu npyrue anexTpoaBura-
tesn (P99 = 4), napamerpsr s asnexkrpoasuraresns ot P02 no PO8 OyayT cooTBeTcTBOBaThH JaHHBIM ClIeTyOLIeH

TaOJIMIBL:

1;/][3(;?;(;3}: HI;« Igf;::ceﬁaﬂ Homunaneaeni | Tok xomocToro %R, %X,
(xBT) JIBUTATEIIs, TOK, (A) xona, (A) (%) (%)
P02 (xBr) P03 P06 P07 P08
0,01 — 0,09 0,06 0,22 0,2 13,79 11,75
0,1-0,19 1,0 0,35 0,27 12,96 12,67
0,2 -0,39 0,2 0,65 0,53 12,95 12,92
0,4—-0,74 0,4 1,15 0,83 10,2 13,66
0,75 -1,49 0,75 1,8 1,15 6,55 11,21
1,5-2,19 1,5 3,1 1,51 6,55 11,21
2,2 -3,69 2,2 4,6 2,43 6,48 10,97
3,7-5,49 3,7 7,5 3,84 5,79 11,25
5,5-17,49 5,5 11,5 5,5 5,28 14,31
7,5-10,99 7,5 14,5 6,25 4,5 14,68
11,00 — 14,99 11 21 8,85 3,78 15,09
15-18,49 15 27,5 10 3,25 16,37
18,5-21,99 18,5 34 10,7 2,92 16,58
22 —-29,99 22 39 12,6 2,7 16
30 — 36,99 30 54 19,5 2,64 14,69
37 — 44,99 37 65 20,8 2,76 16,41
45 —54,99 45 78 23,8 2,53 16,16
55—74,99 55 95 29,3 2,35 16,2
75 — 89,99 75 130 41,6 1,98 16,89
90 — 109,99 90 155 49,6 1,73 16,3
110 -131,99 110 188 45,6 1,99 20,86
132 — 159,99 132 224 57,6 1,75 18,9
160 — 199,99 160 272 64,5 1,68 19,73
200 — 219,99 200 335 71,5 1,57 20,02
220 — 249,99 220 365 71,8 1,6 20,9
250 — 279,99 250 415 87,9 1,39 18,88
280 — 314,99 280 462 93,7 1,36 19,18
315 —-354,99 315 520 120 0,84 16,68
355 —-399,99 335 580 132 0,83 16,4
400 — 449,99 400 670 200 0,62 15,67
450 — 529,99 450 770 270 0,48 13,03
530 u 6onee 530 880 270 0,53 13,05
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5.2 Omnwucanue QpyHKIIMOHAIBHBIX KOZOB

HO04

Yucno momnbITOK aBTOMaTHYECKOTO nepesamnycka

HO5

WHTepBaT aBTOMaTHYECKOTO epe3arycka

JIJ1sl aBTOMaTHYeCKOTO BBIXOZIA M3 CTaTyca aBapMHOTO CHT'HAla M 3allycka IMpeoOpa3oBaTelst 4acTOThI

UCTIONB3yiTe (YHKIMM aBTOMATHUYECKOTO 3amycka. [IpeoOpazoBaTens 4acTOTHI aBTOMATHYECKHU BBIXOOUT U3
ABapuifHOTO peXxrMa M 3aIycKaeTcsi 6e3 BOCIIPOU3BEICHUS CUTHANA OIOKUPOBKH a)ke, €CIM OH BOILEI B BbI-
HYXJEeHHBIN ABapuiiHbiii pexxuM. Ecnu npeoGpa3zoBarens 4acTOThl BXOAUT B ABapHUNHBIN PEeXHUM HEKOTOPOE
KOJIMYECTBO Pa3, MPEBBIIIAIOIIEE KOJIMYECTBO, YyCTAaHOBIEHHOE (PyHKIMOHAIBHBIM KooM HO4, oH Bblaer cur-

Hall 6J'IOKI/IpOBKI/I " HC BBIXOJUT M3 ABapHﬁHOFO pexKrMa U1 3aIyCKa.

Hwke nepeuncieHsl cTaTychl aBapuifHOTO CHUTHAJIa IIPeoOpa3oBaTesIs YacTOTHI, JOMYCKAOIINEe BOCCTa-

HOBJICHHE.
Craryc aBapwmitHoro cur- | [Qucmieii ceeroguonnoro | Craryc aBapmiiHoro cur- | Ha mmcriee oroGpaxa-
HaJia MOHHUTOpA HaJla ercs
Hemennennas 3amura ot | 0CI, 0C2 unu 0C3 IleperpeB  anexrtponsu- | 0H4
neperpy3KH 1o TOKy rare’st
3amuta oT mnepeHanps- | OUI, OU2 nnu 0U3 Ileperpyska anexTpo- | OLI
KEHUS JIBUTaTEIs
IIeperpes TemnooTBoaa 0H1 [eperpy3ka mpeobpazo- | OLU

BaTells YACTOTHI

[leperpeB BHyTpm mpe- | O0H3
o0pa3oBarens 9acTOTHI

[J Kosimuectso 3anyckos (H04)

YCTaHOBHTE KOJIMYECTBO MOBTOPHBIX MOIBITOK JJISi aBTOMAaTHIECKOTO BBIXOMAa M3 ABAPUIHOTO PEXKHMMA.
Ecnu npeoOpa3zoBaresib 4acTOThl BOLIEN B ABapHHHBIA PEXHUM B TEUEHHE YCTaHOBJIEHHOTO BPEMEHH UIs MO-
BTOPHBIX IOIBITOK, TPe00pa30BaTeNb YacTOThl BbIAAET aBAPUUHBIA CUrHAN OJIOKMPOBKU U HE BT U3 ABa-
pUHHOTO pexxuMa JJis 3aIycKa.

- JlnamazoH ycraHoBKH AaHHBIX: oT 1 10 10 (pa3) (Ecnu ycranosnen 0, onepanus «IIOBTOPHBIX MOMBI-
TOK» He OyZeT akTHBHPOBATHCS).

BHUMAHUE

Ecnu ¢yHKIMS TOBTOPHBIX MOINBITOK aKTHBUPOBaHa, IPeoOpa3oBaTellb YaCTOThl aBTOMaTHUECKH 3a-
IYCTHUTCSI ITOCTIE BBIKIFOYEHHs, 4TO 00YCIIOBICHO MPUYMHOM BEIKIIIOUeHHUS. PaccunThIBaliTe MEXaHN3M TaKUM
00pazoM, 4ToOBI rapaHTUPOBATh 3AINMIIEHHOCTh OT TEJIECHBIX MTOBPEXICHUH U OT ITOJIOMOK IepudepuitHoro
000pyIOBaHUS JaKe MOCIIe aBTOMATHYECKOTO 3aITyCKa.

B ciydae mpeHeOpexeHns 3TUM YCTPOMCTBOM CYIIECTBYET OMACHOCTh aBapUITHOHN CHUTYaIHH.
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5.2 Omnucanue QyHKIHMOHAIBHBIX KOJIOB

[J AuTepBau 3amycka (HOS)

- Jmana3oH ycraHoBKH AaHHBIX: oT 0.5 mo 20.0 (cek.)
YcTaHaBIMBaeT MHTEPBAT BPEMEHH 3arPy3KH JIIST aBTOMAaTHIECKOTO BEIXO/A M3 ABapHHHOTO peknuma. CM.
JMarpaMMy CXeMBI BLIOOpa BPEMEHH HIDKE.

Cxema BBIOOpa BpeMEHU PabOTHI:

3 4
CpabatbiBaHne
3aLWMTHON DyHKLMK I-I I-I |-I n
CocrosaHue
OCTaHOBKU | | | |

Komawnpa cBpoca HO5 : HO5 | ¢ HO5 5 : HO5
1450 <50 <5y

BeixogHasa vactota '
B 74

CwurHan

aBTOMaTW4ECKOro | I I I | | | |
cbpoca

0

Bpema

Cxema BBIOOpa BpeMEeHH UL HeyaaqHoil moBTopHOU nonbsITKU (IlombITKa HE yaanacek TpH pasa)

CpabaTtbiBaHve

3aLUTHON '| '| '| '|

CocTtoaHne
OCTaHOBKU

y
A 4
y
A
r
A

L(g;n:;;a _H05 .| _H05__.| _HOS__.I

BuixogHas
yacTtoTta N4y

CurHan
NOBTOPHOW
nonbITKA

ABapuiiHbIA
curHan, ans
ntoboi owmbkn Q Bpewms

- Omnepauusi MOBTOPHBIX IOIMBITOK MOXKET OTCJIEKHMBATHCSI BHEITHUM 00OpYIOBaHUEM uepe3 LUu(ppOBOii
BBIXOJI IIPe00pa3oBarelis 4acToThl Ha TepMuHanax ot [Y 1] mo [Y3], [YS5A/C], unu [30A/B/C]. Haznausre (TRY)
9THM TE€pPMHHAJIaM, yCTAaHOBHB «26» (yHKIMOHANEHBIM KofaM oT E20 no E22, E24 unu E27.

HO06 YipapineHne BEHTUIATOPOM OXJIAXKICHHUS

UToOBI yBETHYUTH CPOK CITYXKOBI BEHTHIIATOPA OXJIAXICHHUS M COKPATHTh IIyM B Xone paboThl, BEHTHU-
JTOP OXJIAXKAEHUS IIPeKpaliaeT paboTarh, €Ciy TeMIepaTrypa B peoOpa3oBaresie YacTOThI ITafaeT HIKE OIl-
PEIENEeHHOr0 YPOBHS IOCIe OCTAHOBKU IpeoOpa3oBaTens 4acToThl. OIHAKO, MOCKOJIBKY YacThle BKIIFOYEHHS
BEHTHJIATOPA OXJIXKIECHHUS COKPAILAOT CPOK €ro CIIyKObl, OH IPOAOIKAET paboTy B TedeHHe 10 MUHYT mocie
€ro 3aIycka.

Otor pynkumoHanbHeI kox (HO06: BKII/BBIKJI BenTHnsTop oxiaxkaeHus) no3BoisieT Bam ykasars,
OyZIeT I BEHTHIIATOP OXJIAXKACHUS paboTaTh MMOCTOSHHO WK OyneT npuMeHsaThes yrpasieane BKII/BBIKIL.
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3nauenus HO6 YopapisieMoe COCTOSIHME BEHTUISITOPA OXIAXKACHUS

0 OTKII09eHO

1 Bxutoueno (Korrponmpyemoe BKJI/BBIKJI BeHTHIISITOpa OXJIXKACHHS)
HO07 Mopzeins pa3roHa/TOPMOKEHUS

Omnpenenser MOIETH YCKOPEHUS/TOPMOXKEHHUS (MOJEIN YaCTOTHI BEIXO/A).

3nagenust HO7 Mozesb pa3rona / TOpMOKEHHUS
0 JIMHENHas
1 ITonoras S - kpuBas
2 Kpyras S - kpuas
3 Kpusosnuneiinas

JIuHeiHbIe pa3roH/TOPMOXKEHNE

[TpeoOpa3zoBaresib 4acTOTHI MPUBOIMUT JNEKTPOABUIATEb B JBM)KEHHE C IOCTOSHHBIM YCKOPEHHEM H
TOPMOXKEHHEM.

YckopeHne/ TopMOKEeHHE TI0 S-KPHUBOI:

UYUrtoOBI COKpaTUTh yAAapHbIE HArPY3KH Ha 3JIEKTPOABUIATENb, IPUBOIUMBIA B ABM)KEHHE IpeoOpa3oBa-
TENIeM 4acTOTHl B XOJie yCKopeHust/TopMoxkeHus, [TU nimaBHO yckopseT/3aMenisieT 3IeKTpOoABUraTelb B 00enx
30HaX YCKOPEHHS/TOPMOKEHHsI. YCKOPEHHE/TOPMOXKEHHUE TI0 S-KPUBOI HAXOAMUTCS B Anarna3one ot 5% (mosiorast)
10 10% (xpyrasi) OT MakCMMalIbHO# 4acToThl. OHM CONPUKACAIOTCSI B YETHIPEX TOYKaxX repernda. YCTaHoB-
JICHHOE BPEMsI YCKOPEHHUS/TOPMOXKEHHSI OTIPEIEIISIET MPOIOIDKUTENBHOCTh YCKOPEHUSI/TOPMOXKEHUSI B JINHEHHOM
NepHro/ie; NEHCTBUTENLHOE BPEMsT YCKOPEHHS1/3aMeJICHHUS! TIPOJIOJKUTENBHEE, YeM YCTaHOBJICHHOE.

BbixogHas yactoTta

4 Bpemsa pasroHa Bpems TopmoxeHus
3apaHHoe 3apnaHHoe
BpemAa gpemsa
MakcumansHas pasroHa JOpMoikonua
BbIXO4QHaA A E
yactoTa
(FO3)

Bpems yckopenus/TopMokeHust

Yekopenue/ TopMoXxKeHHE 110 TTOJIOTOH S-KPUBOW: €CJIM U3MEHEHNE 4acToThl npeBbiaer 10% ot makcn-
MaJbHOW 4acTOThI

Bpewms yckopenusi/topmoxkenust: (2 % 5/100 + 90/100+ 2 x 5/100) X (ycraHOBIEHHOE BpeMsl yCKOpe-
HUsI/TOpMOXeHHs )= 1,1 X yCTaHOBIEHHOE BPEMsl yCKOPEHHSI/ TOPMOKEHHS

Yckopenue/ TopMokeHUE 1O KPYTOH S-KPHUBOI: €Clii U3MEHEHHE Y4acTOThI mpeBbiiaetT 20% OT MakcH-
MaJIbHO 4aCTOThI

Bpewms yckopenusi/topmokenust: (2 x 10/100 + 80/100+ 2 x 10/100) % (ycTaHOBIEHHOE BpEMsI yCKO-
pEeHHS/TOPMOXKEHHST) = 1.2 X YCTAaHOBJIEHHOE BPEMS yCKOPEHHUS/ TOPMOKEHHS

KpuBonuHeitHOe yCKOpeHHE/TOPMOKEHHE

YckopeHHe/TOpMOKEHHE SIBIISIETCsI JIMHEHHBIM HIKe 0a30BOH 4acTOThI (TOCTOSHHBIN KPY TSI MOMEHT),
HO 3aMeJyIsieTcs repen 0a30BOi 4aCTOTOM /ISl MOJJIepKaHKs OTPEIENICHHOTO YPOBHS CKOPOCTH Harpy3ku (Io-
CTOSTHHBIIT MOMEHT). JTa MOJIE)Ib YCKOPCHHUS/TOPMOXKEHHS MTO3BOJISIET 3JICKTPOJABUTATEII0 YCKOPATHCS HIIH 3a-
MEJISATHCS ¢ MAKCUMAIIBHO 3(EKTUBHO.
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BbixogHOM MOMEHT, (HM) /
BbiX0QHaA MOWHOCTEL, (KBT)

MycKkoBOA MOMEHT

BeixogHan
MOLLHOCTL

BeixogHas yactota

BeixoaHasa 4actoTa

A

MakcumanesHan
yacrora (FO3)

Bazosas yacrora
(FO4)

Bpemn

————

3apaHHoe BpemMAa pasroHa
Brime npuBeneHbl XapaKTEPUCTUKH YCKOPEHHs. AHAJOTMYHBIE XapaKTEPUCTHKH M Y PEKHMa TOPMO-
KEHUSL.
[Tpumeuanue: BriOepure cooTBeTCTBYIONIEE BPEMSI YCKOPEHUS/TOPMOXKEHHUS C YIETOM MOMEHTA Ha-
IPY3KH MEXaHH3Ma.

HO09 BbI100p MycKOBBIX XapakTepuCTHK (PeKMM CHHXPOHH3AINH) c.m. H17

OTH KOZIbI ONPEACIIAIOT PEKUM CHHXPOHHM3ALUHU U YaCTOTY JUI CHHXPOHHM3ALUH AJIEKTPOJIBUraTelis Ha
XOJIOCTOM X0y Oe3 ero ocraHoBkH. BaxkHo Tarke HazHaunTh (STM) (BbIOOp CTapTOBBIX XapaKTEPUCTHK)
YHHBEpCcaIbHOMY KOHTakTy 1udposoro Bxona (ot EOl no E05: ¢dyHxunonansHbli kox 26).

Cunxponu3zauus

Ecmm xomaHma 3amycka BiiItoueHa mpu BkiIodeHHOH (STM), mpeoOpas3oBarenp 9acTOTHI 3aITyCKaeT
ANIEKTPOJIBUTATEINb C 3apaHee yCTAaHOBJICHHON CHHXpOHU3UpYyeMoii uactotoit (H17), 4ToObl CHHXpOHH30BATh €ro,
HE OCTaHaBiIuBasA. Eciy Mexmy BpalleHHEM JJIEKTPOABUTATENS U CHHXPOHHM3HPYEMOW 4acTOTOH CYIECTBYET
Oosplllasi pa3HUIA, MOXKET cpaboTarb TOKoorpaHumueHue. Eciu 310 mpoucxoiut, npeoOpazoBaTeib 4acTOTHI
aBTOMAaTHYECKH YMEHBIIAET BBIXOIHYIO YacCTOTY, YTOOBI YCTAHOBUTH €€ B COOTBETCTBUH C YaCTOTOH BpalleHUs
/1. Korna cuHXpoHM3a1Msl MEXLy 4acTOTON BBIXOZA NMpeoOpazoBaTeist YacTOThl U BPAIlEHHEM 3JIEKTPOJBHIa-
TeJIs. yCTAaHOBJICHA, YIPaBJICHNUE OrPaHUYCHHEM TOKa MPEKpPaIlaeTcss U JIEKTPOIABHUIATeb YCKOPSETCS 10 KO-
MaHJI€ 9aCTOTHI B COOTBETCTBHH C YCTAHOBKOW BPEMEHH YCKOPEHHUS.

(STM) [ BKI.
KomaHnpa 3anycka | BKI
- YacTtoTa CHuKeHHan
YacToTa xonocToro : pexuMom
xopa (H17) Deaihs TOKOOrPaHUYEHUSA
CkopocTb gsurartens 3apgaHHas
> yacToTa

CUHXPOHM3aLMA C 3aAaHHOIA YacTOTOM.
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[J Boioop craproBbix xapaktepuctuk (STM) (Curnan uugposoro Beojaa)
Ora KOMaH1a MO3BOJISIET YKa3aTh, HOCPEACTBOM CHI'HaNIA IU(PPOBOTO BBO/A, CIEAYET JIM CHHXPOHH30BATh
SIIEKTPO/IBUTATENb IIPH 3aITyCKe.

3navennst HO9 | Beibop crap- | Beibop  crapToBeiX | CTapTOBBIE XapaKTEPUCTHKH
TOBBIX Xapak- | XapaKTEpPUCTUK de-
TEPUCTHK pe3 (STM)
0 OTKITIO4EH - 3amyck ¢ yCTaHOBJIIEHHOM CTapTOBOI YaCTOTOM
3,4 umm 5 Bxnrouen BKJI 3amyck ¢ cHHXpoHM3upyemoit yactoToit (H17)
BBIKJI 3amycK ¢ yCTaHOBJIEHHON CTapTOBOM YacTOTOM

[J Cunxponu3upyemas yacrora (H17)

H17 onpenensier crapToByIO 4acTOTy Ul CHHXpOHH3alMK. BriOepuTe 3HaueHHE, NPEBBIIAIONIEE CKO-
POCTh 3JIEKTPOIBHUIaTeNsl IPH XOJIOCTOM XOZI€; B MHOM CIIydae, MOXXET HNPOM30MTH BBIKIIOYEHHE BCIIEICTBHE
nepeHanpspkeHust. Eciin Bel He 3HaeTe, 3HaYCHNE BpAILCHHS DICKTPOABUraTelsl Ha XOJIOCTOM XOJIe, YKaKUTE
«999», 4To 03HAYALT, YTO MPEOOPA30OBATENb YACTOTHI COBEPIINT 3ayCK HAa MAKCIMAaJIbHOM BBRIXOIHOI YacToTe.

[J Pexxum cunxponmsauuu (H09)

HO09 ompenenser HanpasieHue (BIepel/Ha3aa) B Hauajle CHHXPOHH3AIMUA U PEXKHUM CHHXPOHH3AIUU
(craproBast Mozienb). Ecin anekrpoaBuraresb paboraetr B pexHMe XOJIOCTOTO XoJa B 00paTHOM HalpaBJICHUU
n3-3a CBOOOJHOM KOHBEKILMH WMJIM T10 APYTrod mpuunHe, Bl JOIDKHBI 3aIlyCTUTH €T0 B HAIPaBICHUH 00paTHOM
YKa3aHHOMY B W3Ha4aJbHOW KoMaHze 4acToThl. Eciin Bel He MokeTe omnpenesinTh B KaKOM HallpaBJICHUHN dJIeK-
TpPOABHTATENb pabOTAET B PEKUME XOJIOCTOTO X0/, UCIIONB3YHUTE CTAPTOBYIO MOJIENb, KOTOPAs TIO3BOJISIET BaM
3aITyCTUTh TIOUCK U3 HampasieHus Brepen (Hanpumep H09=5, Monens 3) u, ecnu OH He paboTaeT, U3 HalpaB-
nenus Hazaxa (Hanpumep HO9=5, Monens 4).

3HaueHust HO9 | Bribop craproBeix | Komanma 3amycka Hampasnenue Bpamenus | CraproBas
XapaKTEePUCTUK IPY CUHXPOHU3ALUHI MOJIeJIb

3 Brxrouen 3anyck Brepen Bnepen Mogens 1
3anyck Hazax Hazan Mogpensb 2

4 Bruirouen 3anyck Brepen Bnepen Mogensb 3
3anyck Hazax Hazan Mogpens 4

5 Bxutouen 3anyck Brepen Hazan Mopens 4
3anyck Ha3aq Brnepen Mopnens 3

Hl11 PexuM TopMOXKEHHS

OmnpenensieT pexkuM TOPMOXKEHHS IIPH CHATHU KOMaHIbI 3aITycKa.

3nagenns H11 OyHKIHA

0 ITpeoOpazoBarens 4acTOTHl 3aMEATIAET U OCTaHABIMBAET ICKTPOABHUIATEINb, CICHYS
HopManbHOMY TopMoxkeHHIo (HO7: TopmoskeHHe 110 KpHBO) WITM BPEMEHU TOPMOKEHHS
(FO8).

1 JIBiwkeHue 1o uHepiuu 10 octaHoBKH (IIpeoOpasoBarens 4acTOTbl HEMEIJICHHO IIpe-
KpalllaeT BBIXOJ. OJIEKTPOABUTATENIb OCTAHOBUTCS MO WMHEPLUM 3JIEKTPOABHUrareNs U
MIOTPY30YHOTO MEXaHU3Ma M M3-33 IOTEPH MEXaHHMUECKON SHEPIHH.

[Mpumedanne: [laxe, ecnu Bvl BEIOpanyn «aBrkeHne mo nHepuu 1o octanoBkm» (H11 = 1), Topmo-
’KEHHE IPOMCXOMUT B COOTBETCTBHH C YCTAaHOBKOW BPEMEHH TOPMOXKEHHS, €CIIM yCTAHOBKA YAaCTOTHI MMeEeT
HH3KOE 3HAYCHHE.
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H12 OrpaHnyeHue Mpu Meperpys3ke Mo TOKy

OcTaHOBKa IpU Neperpy3ke Mo TOKY NPOUCXOAUT, €ClIM BbIXOAHOW Tok IIY mpeBblmiaeT 3aluTHBINA
YPOBEHb U3-3a PE3KOT0 M3MEHEHHS MOMEHTA Harpy3KH Ha aBurarene. JlaHaas QyHKIUS OTCIEKHUBACT BLIXO,IIHOI/I
Tok ITY n He 03BOISIET €My NPEBHIIIATh YCTAHOBIEHHBIH OPOT.

Pabounit ypoBeHs TOKOOTPAHHUCHHSI HENTB3SI HACTPaUBaTh. [1pr HEOOXOMMMOCTH HACTPOMKH - TIOIB3yH-
TECh TOKOOTPAaHUYEHHEM C MOMOILBI0 (yHKUMOHANBHBIX K0Z0B F43 u F44 (oHu cpabaThiBaIOT ¢ 3aJepiKKOi),
€CJIM 3TO He JIOIYCTHMO — MOJIb3YyHTECh Tak ke GpyHkuueir H12.

Snauenus H12 DYHKIMS
0 He axtuBna (Bblxiouenne mpH Ineperpy3ke TOKa Ha yCTaHOBJICHHOM YPOBHE MTHO-
BEHHOH Teperpy3Kke ToKa)
1 AxktuBHa (OrpaHHYeHUE TIePEerpy3KH 0 TOKY aKTHBHO.)

B 3aBUCHMOCTH OT Harpy3KH, yCKOPEHHE 3a KpaifHe KOPOTKOE BPEMSI MOXKET aKTUBUPOBATH OTPAHUYHTEID
TOKa JUIsl TOJABJICHHS TIOBBIIIEHHS YaCTOTHI BBIXOJA IIPE0OPa30BaTeNs YaCTOThL. DTO MOXKET BbI3BATh KONCOaHMs
B CHCTEME HJIM 3aCTaBUTh IPe00Pa30BaTelIb YaCTOTHI BOWTH B PEXKUM aBAPUHHOTO CUTHANA U OTKIIOUHUThCA. [1pn
YCTAaHOBKE BPEMEHU YCKOPEHHUs1, TAKUM 00pa3oM, yUUTHIBATE XapaKTEPUCTUKN HAIPY3KU U MOMEHT WHEPLIMH.

H13 [Nepesamyck nocie nponananus anekrponutanus (Bpems nepesamycka) (c.m. F14)

[Nepesamyck nocie nponaxanwus snekrporuTanns (Kosddunuent nagenns yactorsr) (C.M.

H14
F14)

H15 [Nepesamyck nmocJe npomnaxanus aekrponuTanus (Yiep)kaHue HalpspKeHUs 3BeHa IMOCTO-
sTHHOTO TOKa) (c.M. F14)

H16 [Mepesamyck nocie npomnananus anekrponuTanus (JomyctiMas mpoaoKUTELHOCTD KPaT-

KOBPEMEHHOTO OTKJIIOYEHUs Aekrponuranus) (c.m. F14)

CrnocoObl yCTaHOBKH 3THX (PyHKIMOHAJIBHBIX KOZOB (3aBHcHMBIX OT F14: 3amyck mocie kparkoBpe-
MEHHOTO OTKJIIOUCHUS JIEKTPUIECTBA, a UMEHHO, BpeMs OXKHUIAaHUs, KOOQ(UIMEHT NaileHns1 4acTOThl, YPOBEHb
paboTHl B HEMPEPHIBHOM PEXHME U IONMYCTUMAs MPOAOKHTEIBHOCTh KPATKOBPEMEHHOTO OTKIIFOYEHHS JJICK-
TPUYECTBA) PEACTABICHBI B ONMCAHUN (PYHKIIMOHAIBHOTO Kona F14.

H17 Pexxum 3amycka (YactoTta cuaxponuzamuu) (c.Mm. FO9)

CrnocoObl YCTaHOBKHM CTapTOBBIX XapakTepucTuk (PexnMm cHHXpOHM3AIMW) MPUBOAATCS B ONUCAHUH
¢yHxumonansHoro koxa H09.

H26 Bxox Tepmopesucropa

H27 Bxon tepmopesucTopa (YpoBeHb cpabaThIBaHUs TEPMOPE3NCTOPA)

YcranoBuTe 3TH (PyHKIHMOHATIBHBIE KOJBI, YTOOBI 3AIUTUTH JIEKTPOBUTATENh OT YTrPO3bl IEperpesa uiu
Juta BeIBOZA aBapuiiHoro curHaia mpu nomonw [ITK (ITonoxuTensHBIN TeMnepaTypHbIii KodQQHUINEHT) Tep-
MOPE3HUCTOPa, BCTPOSHHOTO B 3JIEKTPOBHUIATEb.
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[J Tepmope3uctop (Boioop) (H26)

Bribupaer GyHKIuio (3amnTa WM aBapUHBINA CUTHAI) KaK TIOKa3aHO HIDKE

Bunauennss H26 | Onucanue

0 HEAKTHUBEH

1 AxTHBEH

Ecnu HanpsbkeHHe, CHUMAaeMO€ C TEPMOPE3HCTOpa, NPEBBIIIAET yPOBEHb OOHApPYKEHHS,
aKTHBUPYETCS 3allUTa JIeKTpoasurareis (aBapuiinpiii curaan Oh4 ) , 4to nmpuBOAMT Ipe-
00pa3oBarenb 4acTOThl B COCTOSHUE aBapUHHOIN OCTaHOBKH.

2 AKTHBEH

Ecim HanpsbkeHHe, CHEMaeMoe C TepMOpPE3HCTOpa, MPEBBIIIACT YPOBCHb OOHAPYKEHUS,
BBIBOJMTCSI aBAPUIHBIA CUTHAN JJICKTPOIBUTATENS, HO IIPeoOpa3oBaTeh YacTOThHI MIPOIOI-
KaeT padoTy.

Brr nomkHB 3apanee Ha3HaunuTh curHan (THM) omHOMY M3 KOHTaKTOB HHA(POBOTO BBHIXOAA
(mauHBIE (PYHKIIMOHAIBHOTO Koa = 56), OH COOOIIaeT, YTO COCTOSHUE aBapUUHOTO CHUTHAJIA
TeMIeparypbl ObLI0 00HAPYKEHO TEPMOPE3UCTOPOM.

[J Tepmope3uctop (YpoBeHb ooHapy:kenust) (H27)
OmnpenensieT ypoBeHb TeMIIEPATYPhI (BHIPRKEHHBIN B HAIIPSDKEHUH), ITOIY9aeMbIM C TEPMOPE3NCTOpa.
- Jmnama3oH ycraHoBku gaHHBIX: oT 0.00 1o 5.00 (B)

Temneparypa, Ipu KOTOPOIl aKTUBUPYETCS 3aIUTA OT NEPErpeBa, 3aBUCUT OT XapaKTEPUCTUK TEpMOope-
3uctopa. Kak moka3zaHO Ha pUCYHKE, BHYTPEHHEE CONPOTHBICHUE TEPMOPE3UCTOPA YBEIHMUMBACTCA Y TOYKU
oOHapyxeHUs1 aBapuiHOI Temmeparypsl. OmpenenuTe ypoBeHb oOHapykeHus (HanpsbkeHne Vcl) ¢ KoH-
TPOJIBHOM, OCHOBAaHHOM Ha pa3NU4MsIX BO BHYTPEHHEM CONPOTUBIICHHUH.

ConpoTueneHve
TEpMOpe3ncTopa
A

Rp2

R
P Temnepatypa

ABapwiiHas
Temnepartypa
Brruncnute HanpsikeHue Ha kiemme V2, Vy, Ipy OMOIIM ypaBHEHUs, PUBEIEHHOTO HIDKE,

237xR,
237+R,
237 xR,
237+R,

3amepuB, WK y3HAB U3 CIIPAaBOYHHKA COIPOTHBIICHHE TEPMOPE3UCTOPA, TIPH TEMIIepaType Ha KOTOPOU
TpeOyeTcst cpabaThIBaHHE BEI MOKETE TIOACTABUTH 3TO 3Ha4YeHHE B (hOpMyITy I pacueTa Vy, U MOMYIHTh Ha-
npspkerne cpabateiBarms A paboter IIY  ycranoBuTe 3T0 3HaUeHHe s GpyHKIMOHaIBHOTO Koqa H27 (3Ha-
geHne Vy,, MOJyYeHHOE B PEe3yNbTaTe BHIYHCICHUH).

Hanpsxenue, CHATOE ¢ BX0Ja, KOHTakTa [ V2], cpaBHHBAETCS C 3apaHee YCTAHOBJICHHBIM HANPsHKCHHEM
YpOBHs1 00HapyxeHHs (QpyHKIMOHAIBHBIH Kox H27).

V,, = x10 (B)

1000 +
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1013)

I

%10 (V)

BesSop pewuma paboTe
TepmopesucTopa (H26)

[ ’ 1kQ ‘
%z | V2] | Lo
Tepuopeancrop_L T 1 " | Komnaparop | ' 1 oH4
Rp; l _. _.237 Q ‘ - . B
‘ __‘:-!-:,[11] [ ‘ YpoBeHs cp-aGaTuﬂaHMﬂ .
1
0(V)
H30 Pabora mo uaTepdeticy (Brroop dhyHKINN) (c.m. 98)

Cepust FRENIC-Eco pacronaraer BHenrHuM uHTepdeiicom RS-485 mist paboThl ¢ mepcoOHATBHBIM KOM-
metotepoM 1 (v IIJIK. Dto mo3Bomser Bam orcnexxuBars paboTy mmpeodpa3oBaTess YacTOTHI, IPOCMAaTPUBATh
3Ha4eHMs (PYyHKIMOHAIBHBIX KOJOB, COJEp)KaHNe KOMaHJ 4acTOThI, a TaKXKe I10JaBaTh KOMaHIy 3aIlyCKa JuC-

TAaHIIMOHHBIM CITOCOOOM.

OTH (QyHKINOHAIIBHBIE KOJbI TIO3BOJISIIOT BaM HACTPOUTH criocol ympasienus [[Yamycka. H30 st mam-

Huu cBsizu RS485; y98 ninst mmHeL.

(LE)
OFF:
H30 8 —0
A S 1 - v : BbibpaHHasn
Komanaa MY o 58, : : Komarpa
] ' ' I
' i [ ) ON
RS-485 nog nynsTom ' : —L0 '
onepatopa O ' ' '
_ S W -2t T |
i L]
RS-485 —_—0 : Ecnu komanaa (LE) He HazHaueHa Hu
]
onunoHaneHas kapra . i Ha OAWH U3 BXOAOB, B BEIGOPE KOMaHabl
Field b B i “ YNpaBneH1s y4acTeyoT TONbKO
1eld bus PyHKUMOHaNbHbIE koAbl H30 u(unu) y98
onuwoHaneHaaA Kapta
Bri60p nCTOYHMKA KOMAH/IBI:
M CTOUYHUK KOMaHbI Onucanue

IIpeo6pa3oBaTens 4aCTOTHI

Hcrounuk xomana — cam IIY, curHaibl ynpaBiieHUs! C BHELIHUX HHTEp-
(eiicoB UTHOPUPYIOTCS

Komanna gactotsl: Mcrounuk, onpenenennbii FO1 u C30, wiu komaHga
MHOFOCTyHeH‘IaTOI\/II YaCTOTHI.

Komanza 3amycka: nmaHesnb oneparopa W/WJid KOMaH/ia ¢ KOHTaKTOB

JInnnu cBs3u RS485 Hcrounuk komMaHpl uepe3 coenuHuTenb RJ45 nis BcriomorarenbHON Kiia-
(CranpaprHas) BHATYPHI

Kapra nunuu cBsizu RS485 Uepes xapty smaun cBsi3n RS485 (1o BEIOOPY)

(ommms)

Field bus C momomrsio omroHansHON KapThl Feld bus mo mporoxonam FA, Hampu-
(ommms) mep, DeviceNet unmn PROFIBUS-DP
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5.2 Omnwucanue QpyHKIIMOHATBHBIX KOZIOB

Hcrounnku koMaH[, BEIOMpaeMble pH NoMoIy GyHKIHOHanbpHOTO Koaa H30

3nauennss H30

HcTounnk KOMaHIbl 4aCTOThI:

HcTounuk KOMAHbI 3aI1yCKa:

T4 (FO1/C30) T4 (FO2)
Berpoennsrit naTepdetic RS485 MY (F02)
T4 (FO1/C30) BcrpoenHklii naTepdeiic RS485

Berpoennsrit naTepdetic RS485

Berpoennsiit uatepdeiic RS485

OnmmonansHbIH HHTEpheiic RS485

T4 (F02)

OnmmonansHbIH HHTEpheiic RS485

Bcerpoennsiit uatepdeiic RS485

T4 (FO1/C30)

OnmmonansHBIH HHTEpdetic RS485

Bcerpoennsiii uatepderic RS485

OnmmonanbHbI HHTEpPeiic RS485

R Q(AN| N[ B(WR(N|—|O

OnmmoHansHbIN nHTEpdeiic RS485

OnmmonanbHbI nHTEpPeiic RS485

Wcrounnkn

KOMaH[I, BRIOMpaeMble MpH NOMOITH (DyHKIMOHAIBHOTO Kofa Y98

3nauenns H30

Wctounuk KOMaHbl 4YaCTOThI:

McTouHMK KOMaH bl 3aIlycKa:

0 Coortserctryer H30 CootserctByer H30
1 Omust Field bus CootserctByetr H30
2 CootserctByer H30 Onuus Field bus
3 Omust Field bus Omust Field bus
Marpuiia onpeeneH st HCTOYHUKA KOMAH/IbI:
Komanja yactoTel
T4 (FO01/C30) Berpoennsrit uH- | OnmmoHambHBIH Ommus Field bus
tepdetic RS-485 | maTepdeiic RS485
T4 (FO1/C30) H30=0 H30=1 H30=4 H30=0 (1 unu 4)
g y98=0 y98=0 y98=0 y98=1
S Berpoennwnii uH- | H30 =2 H30=3 H30=5 H30 =2 (3 uud)
§ tepdeiic RS-485 y98=0 y98=0 y98=0 y98=1
s OnnuoHanbHBIN H30=6 H30=7 H30=28 H30 =6 (7 unu 8)
z untepdeiic RS485 | y98=0 y98 =0 y98 =0 y98 =1
Z Omus Field bus H30=0Qum6) | H30=1C@wm7) | H30=4 (Swm 8) | H30=10 (1 wmu 8)
= y98 =2 y98 =2 y98 =2 y98 = 1

. bonee monpobHyro nHOpManmio BB MoxkeTe mocMoTpeTh B [mase 4 « IMAT'PAMMOBI V1A JIOTUYECKUX
CXEM VIIPABJIEHUI» , PykoBonctse momnb3oBarens uaTepderic RS485 (MEH448a) mim Texnonornueckoi

WHCTPYKIIHH TI0 ucrons3oBanuto ommun Field bus.

* Ecnu BBl yCTaHOBWJIM Ha OOWH M3 KOHTaKTOB HU(POBBIX BX0AoB (yHkuuio (LE), ycranoBku (yHK-
oHanbHEIX kofoB H30 n y98 BcTynaroT B cuity, KOTZia KOHTAKT BKJIFOUEH, M TEPSIFOT CUILY, KOTZIa OH Pa30MKHYT

(t.e. I ynpaBnsercs B cootBeTcTBUH ¢ ycraHoBKamu FO1, FO2 u C30).

H42 EMKOCTB KOHZEHCAaTOpa 3B€HA IOCTOSIHHOTO TOKa
OToOpaxaeT TEKyIIyI0 EMKOCTh KOHJIEHCATOpa CHIIOBOW CXEMBI.

H43 Bpewms HapaOoTKH BEHTHIIATOPOB oxaxkaeHus T4
OroOpakaeT Bpemsi HapaOOTKH BEHTHIIATOPOB OXJIAXKICHHUS.

H47 HavanpHasi eMKOCTh KOHJIEHCATOPA 3BEHA MOCTOSIHHOTO TOKA
OTtoOpaxkaeT Ha4aJbHYI0 EMKOCTh KOHJIEHCATOPa 3B€Ha NOCTOSIHHOTO TOKA.

H48 Hapabotka KOHAEHCATOPOB HA IIaTE€ MTUTAHUS

OT06pa>1<aeT BpEMs Hapa6OTKI/I KOHACHCATOPOB HA IJIATC MUTAHUA.
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5.2 Omnucanue QyHKIMOHAIBHBIX KOJIOB

H49 ITox6op craproBoro pexxuma (Bpemsi)

Omnpenensier BpeMsi CHAHXPOHHU3AIIUH.
- Hwmana3oH ycraHoBku AaHHBIX: oT 0.0 mo 10.0 (cek)

H50 He nuneiinas monens V/f (Hacrora) (c.m. F04.)

H51 He nuneiinas monens V/f (Hanpspkerune) (c.m. FO05.)

[ToapobHOCTH YCTaHOBKH He JIMHEHHO# Monenn V/f npuBeneHbl B ONMUCaHUAX (YHKIIMOHAIBHBIX KOJIOB
F04 u FOS5.

H56 Bpems TopMorkeHHsI [T BEIHY>KICHHOW OCTaHOBKHU

Eciu (STOP) Britouaercst B To BpeMsi, Kak CHr'Hai BeiHYkJIeHHOW octanoBku (CTOIT) HazHaveH Tep-
MHUHaJIy OU(GPOBOTO BBOAA (laHHBIE (YHKIMOHAIBHOTO Kozja = 30), mpeoOpa3oBarenb 4acTOThl 3aMeIseTcs,
4TOOBI OCTAHOBUTHCS B COOTBETCTBUH C ycTaHOBKOM H56 (BpeMst TopMoskeHUst 17151 BEIHYKIICHHOW OCTaHOBKH).
Ecnu npeobpazoBarenb 4acTOThl OCTAHOBHIICS ITOCIIE TOPMOKEHHS, OH BXOIUT B COCTOSTHHE aBapUHHON OCTa-
HOBKH C OTOOpa)XeHHEM aBapUIHOTO CHTHAJA ero .

H63 OrpaHuuuTeNb HU3KOTO 3HaueHus (Bbioop) (c.m. F15uF16.)

Yeranoka OrpaHuuuTens HU3KOTO 3HaueHHs (BpiOop) mpuBomuTcs B ommcaHUSIX (DYHKIHMOHATBHBIX
xonoB F15 u F16.

Ho64 OrpaHUuYUTENbh HU3KOTO 3HAUYCHHMS (YKa3aHHE YaCTOTHI HU3KOTO OTPaHUYCHN )

Ecin orpanuunTens BBIXOMA TOKA W/WIIH MOIABIICHHS MEPErPy3KH aKTHBHUPOBAHEI, 3Ta (YHKIIHUS OTrpa-
HUYMBACT HIDKHEE 3HAYCHUE YaCTOTHI, KOTOPOE MOXKET M3MEHSATHCS ITOJ] BO3ICHCTBHEM YIIPABIICHUS OTPaHU-
YEHMS.

- Hwmamna3oH ycraHoBkH JaHHBIX: oT 0.0 mo 60.0 (I'm)

H69 ABTOMaTHYECKOE TOPMOXKEHHE

OmnpenenseT akTUBAIUIO WM A€3aKTUBAIIMIO YIIPABICHUS aBTOMaTH4eCKUM TopmoxkeHueM. Eciy, B xoze
TOPMOYKEHUsI AJIEKTPOJIBUTATEIIs, pETCHEPATUBHASI DHEPTHsl IIPEBBIIIAET YPOBEHb, HOAAEPKUBAEMbII Npeodpa-
30BaTeNeM YacTOThl, MOXKET NPOU30NTH BBIKJIIOYEHUE BCIEACTBUE NEpeHanpshkeHus. Ecnu aBTOMaTHueckoe
TOPMOXXEHHE aKTHUBHUPOBAHO, TO, KOI/Ia HANpPsDKEHNE LENH CBSA3U IMOCTOSHHOTO TOKA IPEBBINIAET YPOBEHb (yC-
TaHOBJICHHBI BHYTpPH) U Hadajla aBTOMATHYECKOTO TOPMOKeHHUs, YacToTa BBIXOJHOIO CHrHajla KOHTPOIH-
pyercsi, 4TOOBI IPEJOTBPATUTh AATBHEHIIINI POCT HANPSDKEHHUS LETH CBSI3H IOCTOSIHHOTO TOKA; TAKUM 00pa3zoM
pereHepaTuBHas SHEPTHsI KOHTPOJIHUPYETCS.

3uauenus H69 DyHKIUSA
0 He aktuBHa
1 AKTuBHa

IIpumeuanue: Ecinn aBTOMaTHYeCKOE TOPMOXKEHUE AKTHBUPOBAHO, TOPMOXKEHHE MOXKET JUTUTHCS JOJIbIIE.
DTO MPOUCXOIUT U3-32 OTPAHUUEHHS KPYTSAIIET0 MOMEHTA B X0/1€ TOPMOKEHUS.
He aktuBupyiite 3Ty QyHKINIO IPU HCIOJIB30BaHUN TOPMO3HOTO MOJTYJIS.

H70 VYipapneHue npefroTBpaleHueM eperpy3Ku

Omnpenensier MOPSAA0K CHIKSHHUS BBIXOIHON YacTOTHI JUIsl MPEAOTBPAIICHUS COCTOsTHUS nieperpy3ku. C
9TOM YCTaHOBKOH, BBIKIIIOUEHHE M3-3a MIEPErpy3KH MPeI0TBPAIIACTCS IOCPEIACTBOM CHIDKCHUS BBIXOJHOM 4Yac-
totel [T 10 BBIKIIFOYEHUs! TPpeoOpa3oBareis YacTOThl M3-3a MEPEerpeBa BEHTHIISITOPA OXJIAKICHUS WM Tepe-
rpy3ku npeodpaszosarelist 4acToThl (¢ aBapuiiHbiM curHasioM Ohl mim Olu). Dta ycraHoBKa yao0OHa [UIsi TAKOTO
yCTpOﬁCTBa KaK HacocC, i1 KOTOPOI'o CHUIKCHUC BI)IXOI[HOﬁ YacCTOTbl TMPUBOAUT K CHUIKCHUIO YPOBHSA WJIN
JIABJICHUSI Y HArPy3KH M BaXKHO MOIJICPKUBATh PabOTy SJICKTPOIBUTATENS Aaxe, ecid JacToTa BBIXOIHOTO
CUTHAJIa IOHH)KAETCS.
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3nauenus H70 DyHKIHS

0.00 TopmoxeHue aeKTpoaBuUrarelisi ¢ BpemeneM topmoxenus 1 (FO8)

ot 0.01 mo 100.0 TopmoskeHue AnekTponsurarels ¢ BpemeHeM topmokerus ot 0.01 go 100.0 (T'w/c)
999 OTKJIIOUUTD YIIPaBJICHHE NPEIOTBPALICHUEM IIEPETPY3KH

IIpumeuanue: B npunoxeHUsx, rae NOHWKEHUE BEIXOAHON yacToThl ITH He NpUBOAUT K HOHM)KEHUIO HArPy3KH,
9Ta (yHKIMS HE IMEET CMbICIIA M HE JJOJDKHA aKTUBHPOBAThCS (HapHMep KOHBEHep)

H71 XapakTepUCTUKH TOPMOKEHUS

YeraHoBKa 3Toro (yHKHuoHaIbHOTO Kozia Ha «1» (BKJI) akTuBHpyeT yCTaHOBKY BBIHYKAEHHOTO TOP-
Mo3a. Ecnu pereneparuBHas sHeprus, npoussoaumas JJ[ B Xone TOPMOXKEHHS NPEBHIIIAET PETEHEPATHUBHYIO
CHOCOOHOCTb TOPMOXKEHHUS NPeoOpa3oBaTesst YacTOThl, IPOU3OUAET BBIKIIOUYEHHE B pe3yibTare IepeHarps-
JKEHHA. YCTaHOBKA BBIHYXIEHHOI'O TOPMO3a MOBBIIIAET TOPMO3HON MOMEHT 3IEKTPOABUTaTENs U €10 HarpeB.

3unauenus H71 OyHKIUSA
0 He aktuBna
1 AxTHBHA

[Ipumedanune: Dta QpyHKIMA NMpenHa3HA4YCHA I YIPaBICHHE MOMEHTOM B XOJ€ TOPMOKEHHS; OHA HE
MOYKET HCIIOJIb30BATHCS KaK TOPMO3.

HS80 ITonasiieHne KoieO0aHuii BEIXOMHOTO TOKA

BrixonHo# TOK mpeoOpa3oBarelisi YacTOThI, IPUBOSIIMN B ABHKEHHE JICKTPOABUTATEb, MOXKET KOJIe-
0arbcs M3-3a 0COOCHHOCTEH KOHCTPYKIIMH JIEKTPOABHUTATENS W/HIIH JII0PTa B MEXaHWIECKOH Harpyske. M3me-
HHUTE JaHHBIE (QYHKIHOHAIBHOrO koxa H80, 4ToOkl oTperynupoBath 3Ha4eHHE IS TOIABICHHUS KoJeOaHHS.
OnHako, OCKOJIbKY HENPaBUIIbHAS YCTAHOBKA STOTO 3HAUYSHHUsSI MOXKET BBI3BATh ellle Oolblee KojeOaHne TOKa,
HE U3MEHSANTE HaCTPOUKY 110 YMOJIYAHHIO, €CIIH B 9TOM HET HEOOXOAUMOCTH.

- Jlnana3oH ycTtaHoBKH AaHHBIX: oT 0.00 go 0.40

H92 IIpomomxernue padotsl (Kommnonent P: ycmrenune) (c.m. F14.)

H93 IIponomxenue padbotsl (KomnoneHT I: Bpems) (c.m. F15))

YcraHoBKa HenpepbIBHOTO pesknma padotsl (P, ) mpuBoanTces B onurcannu GpyHKunoHansHoro kona F14.

H94 Bpemst paboThI 3JeKTpOIBUraTEs.

BBl MOJXeTe OTyYUTh JaHHBIE O COBOKYITHOM BPEMEHHU Pa0OTHI AJIEKTPOIBUraTellsl Ha AHEIU OTlepaTopa.
Ora QyHKIMs ynoOHa A7 yIpaBIeHUs! U TEXHMYECKOTO 00CITyKMBaHHS CHCTEMbI MEXaHU3Ma.
[Mpumeuanue: 3nauenns H94 npuBonsTces B IeCTHAAUATEPUIHON CHCTEME CUHCIICHHS.

H95 TopmorkeHHE TOCTOSHHBIM TOKOM (Pexxnm Topmoxenus) (c.m. ¢ F20 o F22.).

Crioco0 yCTaHOBKH peXMMa TOPMOKEHHS MOCTOSHHBIM TOKOM IPHUBOAMTCS B ONMHCAHIX (DYHKIHO-
HanabHBLIX KomoB ¢ F20 mo F22.
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H96 IMpuopurer kHonku CTOII / [IpoBepka HamM4usi KOMaH/ABI 3aIlycKa

[IpeoOpa3zoBaresieM 4acTOTBI MOKHO YHPABIATH IPH MOMOIIM (YHKIMOHANBEHONH komOuHaruu «IIpu-
oputet kHOTIKH STOP» 1 «IIpoBepka Ha KOMaHIY 3aITycKay.

3uagennst H96 ITpuoputer kHotiKM STOP [TpoBepka HaAJIM4KS KOMaH/BI 3aITycKa
0 OTKIIIOUCH OTKIIIOUeHA

1 Bxurouen OTKIIIOUeHA

2 OTKIIIOUCH Bxirouena

3 Bxurouen Bxirouena

U Hpuoputet knonku CTOII

Jaxe eciu KOMaH bl IBIDKSHUSI IOCTYIIAET OT KOHTAKTOB MJIM uepe3 nHrepdeiic, Haxxarue kHorku STOP
BBIHYX/IaeT ITpeoOpa3oBaTeb YacTOTHI 3aTOPMO3HUTh U OCTAaHOBHUTS AeKTposBurarens. "Er6 " otoOpaxaercs Ha
CBETOLUOJHOM AMCILIECE I10CIIE OCTAHOBKH.

[] IlpoBepka HAJUYHSI KOMAHIBI 3aIyCKa

B mensx 6e3omacHOCTH 3Ta (YHKIHS MPOBEpseT, BKIIIOUEHA JIM Kakas-Tu0o KomaHAa 3amycka. Ecmm
KoMaH/a 3arrycka OblTa BKJIIOYEHA, Ha CBETOAMOTHOM AWCIUIee oToOpaxkaercs kox ommoOku "Er6 " Ge3 3amycka
npeoOpa3oBaresisi 4aCTOThl. DTO HPOUCXOIUT B CIACAYIOIINX CUTYaLUsIX:

* Ecnn xakas-nmu00 KoMaH/1a 3arrycka BKIIIOUeHa P BKIIOYEHUH ITUTaHUS IPpeoOpa3oBaTesst 4aCTOThI.

» Komanna 3amycka yxe BBeneHa, korna kHonka «PRG/RESET» naxumaercs aist cOpoca aBapuitHOTO
craryca [TY wmm BrimrogaeTcst komanaa copoca aBapuitHoro curaaia (RST) (mmdpoBoit BBOX).

» Ecmu ncTouHMK KOMaH[BI 3amycka BKIIOUYeH omepanueil aktuBanmu (LE) (mmdpoBoit BBOM) mim Ko-
Mmanpa 3anycka 2/ Komanna 3anycka 1 (FR2/FR1), komanja 3amycka yxe BKJIIOUYEHA C HOBBIM HCTOUHHKOM.

H97 VYnaneHue UCTOpPUN aBapHid

VYnanser nHpOpMannio (MCTOPHIO aBapUHHBIX CUTHAJIOB M IaHHBIE 0 coctosinuu [1Y Bo Bpems aBapun), a
3aTeM BO3BpallaeT npeoOpazoBaTesst 4acTOThl B HOPMalIbHOE COCTOSIHME 0€3 BOCIPOW3BEIICHUSI aBapUIHOTO
CHUTHaJA.

VYnanenue nHpopmanuu 00 aBapuitHbIX CUTHAJIAX TPeOyeT OJIHOBPEMEHHOTO HaXKaTHs KIIABHII

BT e
3unauenus H97 DyHKIUS
0 He aktuBHa
1 Ounctuth Bee. (YcTaHOBKA TAaHHBIX Ha «1» yIaJseT BCe JaHHBIC 00 aBapHITHBIX CHUT-
HaJlaX W 3aoJIHIeT uX 3HaueHueM «0».
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H98 OyHKIHMS 3aIUThI/COXPaHEHNs

Onpenensiet, TpeOyeTcs I aKTUBHPOBAaTh WM OTKJIIOUUTH (a) aBTOMarHYECKOE IOHMKEHHE HECyIeH
4gacToThl, (b) 3amuTy OoT moTepu (as3sl Ha BXOIE, (C) 3aUIUTy OT moTepH (a3l HA BeIXoAE U (d) pemeHue o ToMm,
YTO CPOK CITYXKOBI CHIIOBOM CXEMBI IOJOIIEN K KOHILY, @ TaK)Ke KaKue KpUTepUH OYIyT IPUMEHSATHCS IS Ol-
peneneHnsl OKOHYAHHUS CPOKa CIIy)KObI KOHIEHCATOpa CHIIOBOM CXEMBI, a TaK e OIpEeAesieHHue OIOKHPOBKU
BEHTHJIATOPOB IIOCTOSHHOTO TOKA.

ABTOMAaTHYECKOE NIOHUKEeHHE Hecylleil 4acTOThI

[To3Bomsier Bam m30exkaTh BBHIKIIOUCHHS B Pe3yibraTe NeperpeBa win neperpy3ku. Ecmu GyHkims 3a-
nerictBoBaHa, [TY nocTeneHHo CHUXKaeT HECYIIYIO YAaCTOTY , 10 BBIKJIIOUEHUS ¢ aBapuitHbIM curnaioM OH1 wnu
OLU, ecnu mpOMCXOMUT MEperpeB TEIUIOOTBO/A HITH TIEperpy3Ka B IMpeodpazoBaTelie 9acTOThI, HCHOPMaIbHON
TeMIepaTypsl OKPYKAIOIMIeH CpeIbl WM HEHCIIPABHOCTH B CHCTEME OXJIaXICHUSI. DTa (QpyHKIHA yIoOHA IpH
9KCIUTyaTalliy Ba)KHOTO MEXaHMU3Ma, T/Ie HEOOXOIUMO TOAICPKUBATh 3JIEKTPOABUTATENNb B paboyeM COCTOSIHUN
MMOCTOSTHHO. YUTHTE, UTO IPH aKTUBAIMH 3TOH (PyHKIHNHU IITyM SIIEKTPOJBUTATENS] BO3PACTAET.

3ammTa ot motepu ¢a3pl Ha Bxoae (Lin )

[Tpu obHapyxernu norepu (assl TpexdazHoii cetn nutanus, [IU BXoANT B aBapUitHBIN PEKUM U BBIIAET
curHai (Lin). Ora ¢pynkums npenoxpanseT [TU oT TSOKENBIX Meperpy3oK, BO3HUKAIONIMX IIPH 00pBIBE BXOIHOMH
(ha3sr 1 MexxazHoTO pazdbananca 6onee 6%.

[Tpumeuanue: npu c1aboil Harpys3ke M MOIKIIOYEHHOM JPOCCENe 3B€Ha IIOCTOSHHOTO TOKa, IOTeps
(hazbel Wwim Mexx(a3HbI epeKoc MOXKET OBITh HE OOHAPYKEH H3-32 OTHOCUTEIHHO MAJIOTO BO3ICHCTBHUS Ha arl-
MapaTHbIC CPEACTBA, MOJKIIIOUCHHBIE K CHIIOBOH cCXeMe.

3ammTa o1 motepu ¢a3pl Ha Beixoaa (Opl: Iloreps ¢a3bl BbIx0aa)

[Tpn oGHapy>xeHun norepu (as3pl Ha BBIXOAE MPU BKIIOYEHHOM IIpeoOpasoBarene 3Ta (yHKIHS OcTa-
HaBJIMBaeT MpeoOpazoBaTeb YacTOTHl M oToOpaxkaeT aBapuiiHblid curHan (Opl). B cimywae, ecnu ycraHoBieH
MarHUTHBII KOHTakTOp Ha BeIxone [1Y, ecny MarHUTHBIA KOHTaKTOp OTKIFOUAETCS B XoAe paboThl, Bce (a3bl
OyayT motepsiHBL. B 3TOM cirydae 3Ta GyHKIUS 3aIUTH HEe CpaboTaeT.

Bb10op kpuTepueB 115 onpeaeieHHUs] OKOHYAHUS CPOKA CJIYKObI KOHIEHCATOPA CHJIOBOM CXeMbl
ITo3Bossier Bam BBIOpaTh KPUTEPUH VIS ONPECIICHHS CpOKa CITYy>KObI KOHIECHCATOPOB CHJIOBOM CXEMBI
MEXKIY 3aBOACKUM 3HAYCHUEM 110 YMOJTYaAHUIO U Bamum CO6CTBeHHblM.

HpI/IMeLIaHI/IeZ Hepeﬂ TEM U3MEHEHUEM 3HAYCHHUI 3TOTO (l)yHKIII/IOHaJ'H)HOFO KOa, NpOBEPHTC OCTATOYHYIO
€MKOCTb KOHIEHCAaTOPOB.

KoHTponb cpoka ciry>k0bI KOHAEHCATOPOB CHIIOBON CXEMBI

OKOHYaHHE CPOKa CITY>KOBI KOHAEHCATOPOB ONpeAesieTcs H3MEpEeHHEeM BpeMeHH, TpeOyeMoro Ha pas-
PAAKY MOCIIE OTKIIFOUCHUS TUTaHUs. BpeMst pa3psiiku onpeaensieTcss eMKOCTHBIM COMPOTHUBIICHUEM KOHCHCA-
TOPOB HArpy3Koi BHYTPH MpeoOpa3oBarelisi 4acTOThl. TakkMM OOpa3oM, eCiii Harpy3ka B mpeoOpasoBarerie
9aCTOTHI 3HAYUTEIBHO KOJICOICTCS, BPeMs pa3psIKi HE MOXKET OBITh H3MEPEHO TOYHO U, B PE3yNIETaTe, PEIICHHE
00 OKOHYAHUU CPOKa CIIY>KOBI MOXET OBITh OMMOOYHBIM. UTOOBI M30€kKaTh TAaKOH OIIMOKH, BBl MOXETE OT-
KIFOYUTh (PYHKIUIO KOHTPOJSI CPOKa CIYKObI KOHIECHCATOPOB CHIIOBOH CXeMbl. 3HAYEHUE HArpy3KH MOXKET
3HAYUTENILHO KOJIEOAThCSI B CISAYIOMINX CIIyYasX:

* JIns nuTaHus Lenu yIpaBiIeHUs UCIIOIb3YETCs JOIIOJIHUTENBHBIN BBOL.
 HMcnonb3yercs oJjHa U3 OMIIUOHANBHBIX ILJIAT, HJIK MHOTO(YHKIIMOHAIbHAS [TAaHEIh OIieparopa
* K 3BeHy MOCTOSIHHOTO TOKa MOoAKIOYeHb! Apyrue T4 unu pexymneparop.

B 31HX cirydasx, OTKIIIOUMTE (DYHKIIUIO KOHTPOJISI CpPOKa CITY>KObI KOHJICHCATOPOB CHJIOBOHM CXEMBI WA
MIPOBEINTE UCIBITAaHUA HA OOBEKTE, C aKTUBHOW (DYHKITHEH, JJIS1 TOTO, 9TO OBl yOeauTcs B ee paboTocmocob-
HOCTH.

O0Hapy:xeHHe OJIOKMPOBKH BEHTHJISITOPOB NMOCTOSAHHOTO ToKa (400B cepus: 55 kBt u 6oee)

ITY momHOCTRIO 60s1ee SSKBT ocHameH BEHTHISTOPOM BHYTPEHHEH IUPKYISIIH BO3IyXa MOCTOSSHHOTO
toka. Eciu [TY oOHapy)XMBaeT, 4T0 BEHTHIATOP 3a0JOKMPOBaH, BBl MOXKETE BBHIOpPATh JINOO MPOIOKCHUE pa-
00TbI IpeoOpa3zoBareisi 4aCTOTHI JIMOO aBapHuiiHas OCTaHOBKA.
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B cnyuae aBapwmiiHoro pexxuma: T4 nzpaer aBapwiinbiii curnan Ohl u mpUBOAMT 3JIEKTPOJBHUIATEINh B
JIBUKEHUE 110 UHEPLUU 10 OCTAHOBKHU.

B ciywae nponomkenus pabdotsr: [IpeoOpa3oBarens 4acTOTH HE BXOJUT B aBapUHHBIN peXUM U TIPO-
JTOJDKaeT padory.

3ameThTe, uTO TpeodpaszoBarens dactoThl Bkitodaer curHanel (OH) u (LIFE) Ha koHTakTax TpaH3H-
CTOPHOTO BBIXOJa IPH OOHAPYKEHUH OJOKUPOBKHM BEHTHJISITOPA MOCTOSIHHOTO TOKA HE3aBHCHMO OT Ballero
BBIOOpA.

[Tpumeuanue: Eciin ynpaBieHne BeHTHISTOpOM OXjiaxieHusi akruuposaHo (HO06 = 1), BeHTmiaTop
OyZeT OoCTaHaBIMBATHCS B 3aBUCHMOCTH OT COCTOSHMSI pabOTHI mpeoOpasoBarelisi 4acToThl. B aTom ciyuae
¢byHKIMS OOHApYXEHUsI OJOKMPOBKHM BEHTHIITOpPA ITOCTOSHHOTO TOKAa HEPEarnpyeT Ha 3TO KaK Ha HEHCIpPaB-
HOCTh

VYurure, 4yTo paboTa mpeobpa3oBarelisi YACTOTHI MPH YCIOBHM, YTO BEHTHIIITOP ITOCTOSHHOTO TOKA 3a-
OJIOKMPOBaH MPOJOKUTEILHOE BPEMsI, MOXKET COKPATUTh CPOK CITy>KOBI EKTPOIUTHUECKUX KOHAECHCATOPOB
Ha IUIaTe MUTaHKUS B CJICJICTBHH JIOKAJILHOI BBICOKOHM TeMIlepaTyphl B mpeoOpa3zoBaresie yacTtoTsl. B aTom ciyuae
3aMEHUTE CIIOMAHHBIN BEHTWIATOP B KOPOTKO BO3MOYKHOE BPEMSI.

Uro0bl ycTaHOBUTH JlaHHbIE QyHKIMOHAIBHOTO Koxa H98, Ha3HaubTe hyHKIMHN Kax oMy Outy (6 6uTOB)
U BBIPA3UTE €r0 B JECATHYHOM (opMare, 4To SBISETCS AaHHBIMU JUIs QyHKIMOHAJIBHOTO Koja. Tabmuia Ha
CIIEAYIONIEH CTpaHUIE MepedncisieT GyHKINH, Ha3HAYCHHBIE KaXI0My OUTY W NMPHUMEp €ro JECATUYHOTO BbI-
paKeHUSL.

bur bur 5 bur 4 bur 3 bur 2 bur 1 bur 0
DyHKIUA OOHapyxuth | Pemienne o | Beibpars O0Hapy- OO0Hapy- ABTO-  TO-
OJIOKUPOBKY | CPOKE CIIyX- | KOHTPOJIb- KHUTb  II0- | XKUTh  TIO- | HU)KEHHE
BEHTHJIATOpA | OBI HYIO s | Tepro  Qasel | Tepro  (dasel | Hecymien
MIOCTOSTHHOTO | KOHJIEHCa- TIPUHSTHUS BBIXOJa BBOZIA YaCTOTHI
TOKa TOPOB CHJIO- | PELICHUS O
BOH CXEMBbI CpPOKE CITyX-
051
KOH/IEHCATO-
pOB CHJIOBOM
CXEMBI
3nayenne =0 | 3anyck aBa- | OTKIIOYEH HUcnonb3o- OTKITIO4YEH OTKITIOUEH OTKITIO4EH
pHifHOTO Barb  3aBO-
COCTOSIHUS JICKOE  3Ha-
YCHUE o
YMOJTYAHHIO
3nagenne = | | [Ipomomxute | Brimouen Ucnonb3o- Bxirouen Bxirouen Brxurouen
paboty BaTh Ha-
CTpOMKH
OJIb30BAaTE-
TSt
IMpumep ne- | 3amyck aBa- | Brirouen (1) | Mcnomnb3o- OTtkiroueH Bxumouen (1) | Bxutouen (1)
CSATHYHOTO puitHOrO Barb  3aBo- | (0)
BBIPDOKCHUSI | COCTOSHUS JICKOe  3Ha-
0) JeHHue 1o
YMOJTYaHHIO
0
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5.2 _Omnucanye GVHKIMOHANBHBIX KOJIOB

Tabnuna npeodpasoBanus (JlecsTuunbii / JIBOUUHBIN)

Jecsatuunbiii voraneri Hecaruynpiii pomneri
but5 | bur4 | bur3 | but2 | burl | bur0 but5 | bur4 | bur3 | but2 | burl | bur0

0 0 0 0 0 0 0 32 1 0 0 0 0 0
1 0 0 0 0 0 1 33 1 0 0 0 0 1
2 0 0 0 0 1 0 34 1 0 0 0 1 0
3 0 0 0 0 1 1 35 1 0 0 0 1 1
4 0 0 0 1 0 0 36 1 0 0 1 0 0
5 0 0 0 1 0 1 37 1 0 0 1 0 1
6 0 0 0 1 1 0 38 1 0 0 1 1 0
7 0 0 0 1 1 1 39 1 0 0 1 1 1
8 0 0 1 0 0 0 40 1 0 1 0 0 0
9 0 0 1 0 0 1 41 1 0 1 0 0 1
10 0 0 1 0 1 0 42 1 0 1 0 1 0
11 0 0 1 0 1 1 43 1 0 1 0 1 1
12 0 0 1 1 0 0 44 1 0 1 1 0 0
13 0 0 1 1 0 1 45 1 0 1 1 0 1
14 0 0 1 1 1 0 46 1 0 1 1 1 0
15 0 0 1 1 1 1 47 1 0 1 1 1 1
16 0 1 0 0 0 0 48 1 1 0 0 0 0
17 0 1 0 0 0 1 49 1 1 0 0 0 1
18 0 1 0 0 1 0 50 1 1 0 0 1 0
19 0 1 0 0 1 1 51 1 1 0 0 1 1
20 0 1 0 1 0 0 52 1 1 0 1 0 0
21 0 1 0 1 0 1 53 1 1 0 1 0 1
22 0 1 0 1 1 0 54 1 1 0 1 1 0
23 0 1 0 1 1 1 55 1 1 0 1 1 1
24 0 1 1 0 0 0 56 1 1 1 0 0 0
25 0 1 1 0 0 1 57 1 1 1 0 0 1
26 0 1 1 0 1 0 58 1 1 1 0 1 0
27 0 1 1 0 1 1 59 1 1 1 0 1 1
28 0 1 1 1 0 0 60 1 1 1 1 0 0
29 0 1 1 1 0 1 61 1 1 1 1 0 1
30 0 1 1 1 1 0 62 1 1 1 1 1 0
31 0 1 1 1 1 1 63 1 1 1 1 1 1
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5.2 Omnucanue QyHKIIMOHAIBHBIX KOJIOB

Koppt J (OyHKIMM TPUMEHEHUS )

Jo1 [MU]T perynmupoBaHue (pexum)

JO2 [MN]] perymupoBaHue (KOMaHAa YIPABICHHNS)

Jo3 [N perynmupoBanue (IIpomopirioHansHast COCTABISAIONIAs)
Jo4 I[N ]I perynmupoBanue (MHTErpagbHasi COCTABISAIONIAs)

JOS [N ]I perymupoBanue (JuddepeHnmanpaas cOCTaBISFOMIA )

U]l perynupoBaHue - PeryIUpOBaHKE CHCTEMBI, 3aMKHYTOH IT0 OOpaTHOW CBSA3H, KOTOPask PETYIHUPYeET
yIpaBJeHUE ITPY TIOMOIIM 3HAYCHNI KOMaH]I, KaK TI0Ka3aHo Ha cXxeMe Hibke. I3HauanbHO, cHcTeMa UCIIONb3yeT
naTduk (mpeoOpa3oBarenb) U CPAaBHUBAET €r0 3HAUYCHHE CO 3HAUYCHWEM 3aJlaHHBIM KOMaHIO# (Hampumep, Ko-
MaHJO0H MOAepKaHus TeMIeparypsl). Eciu Mexly HUMH €CTh Pa3HHUIA, CHCTEMa JEHCTBYET TaKUM 00pa3oM,
4TO0OBI MUHUMHU3UPOBATH €e.

IIpumensure cucremy IIN/I perynupoBaHus A MEXaHU3MOB YIIPABJICHUS CKOPOCTBIO IIOTOKA, J1aBJic-
HHUEM, TEMIIEpaTypoi H T.1I.

Ecmm TN perynuposanue akrusupoBano (JO1 = 1 nnm 2), 3agaHue yacToThl epekiitodaeTcst Ha 0ok
[N/ xoHTpOIISL.

3agaHue KoHTponupyemas
nna Q n +‘/_) OevraTens O6nekT BEMWUHMHE

ynpagneHus

e

ObpatHas ceasb

[J Boioop pesxxuma ITU]I peryaupoBanus (JO01)

3uauenus JO1 OyHKIHA

0 pexum IT1]] oTkiroueH

1 pexum I[11]] aktuBeH
HOpMaJbHas paboTa

2 pexum [T1]] aktuBeH
HWHBEpCcHas pabora

- Ota (QyHKIHMS MO3BOJISET MOBBIIIATH WM IMOHWKATh CKOPOCTh AJIEKTPOJIBUrATElNsl B 3aBUCUMOCTH OT
pasnuuuii Mexxay 3HadyeHueM komabl [1M]] u 3HaueHneM oOpaTHOM CBsI3M, T.€. BHIOMpATh HOPMAJBHBIA WIH
HMHBEpCUBHBIN pexnmbl pabotsl [TNU]] perynupoBanus. Pexxum paboThl TakKe MOXKHO MEPEKITIOUUTH M3 00BIY-
HOTO B MHBEPCUBHBIA IIPH ITOMOIIIN KOHTAKTa, Ha KOTOPBIi HasHaueHa ¢yHkuus (IVS).

O HazHaueHNH KOHTaKTy KoMaHAb! (IVS) c.M. B onmcanmax ¢pyHkmmoHansHBIX ko108 EOL - EO0S.
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5.2 Omnwucanue QpyHKIIMOHATBHBIX KOIOB

Bb16op KoOHTaKTa 00pPaTHOM CBA3HU

Jlns yripapneHust ¢ 00paTHOM CBA3BIO ONPECTUTE KOHTAKT B COOTBETCTBHU C THIIOM BBIXOTHOTO CUTHAIA
JTaTYHKa.

* Ecnu BBIXOJHBIM CHTHAJIOM JIaTYHKa sBJsieTcs ToK: Mcmonesyiite kontakt [C1] ITY.

* Ecny BEIXOAHBIM CHUTHAJIOM JaTYWKA SBIsieTCS HanpspkeHue: Mcmonb3yiite koHTakT [12] mmm [V2] [TY.

IoapobHocTu B onmcanuu GyHKIMOHAIBHBIX KO0B 0T E61 o E63.

JHuanazon padoter mis [THU]] perymupoBanus ycraHosieH ot 0% no 100%. Jlns 3amanHOro BXOAa 00-
paTHOMN CBA3M ONpEAETIUTEe JUANa30H YIPABICHUS MIPU MOMOIIU PETYINPOBKH ycuieHud. Hanpumep, eciu BbI-
X0 JaTYMKa HaXOQUTCA B Auanas3oHe 1-5 B:

* Hcnonb3yiTe KOHTAKT [12], HOCKOJIBKY 3TO BXOJ HAMPSIKECHHUS.

* [Ipumep perymupoBKA yCHICHUSL

VYeranosure perynuposky ycwteHus (C32) na 200% Tak, 94To MakcuManbHOE 3HaueHHe (5B) BHemHero
BBIXO/1a JaTdrka cooTBeTcTBOBaNO 100%. OTMEThTE, UTO YKa3aHHUEeM BXoja Jisl KoHTakTa [12] seusercs 0

- 10 B cooterctByet 0-100%; Takum 00pa3oM, JOJDKEH OBITh yKa3aH ko duuunent ycunenus B 200%
(= 10 B/5 B). 3amerbre, 4TO YCTaHOBKA CMEIIEHHSI HE OTHOCHUTCS K YIPABJICHHIO 00paTHOMN CBSI3H.

4 ObpaTHas cBa3b
100% ------------ prEmmsm b el
: Pl
: L H
' o :
s :
l_/ :
A i
A :
~ ‘ i
o . ! CurHan Ha
,_./ E ! KoHTaKkTe [12]
0% . S o
oV 5V 10V

[J Komanna ynpasjenus npoueccom TN (J02)
Onpenensier cioco6 3apanust komanast [T1/] perynmupoBanus

3nauenns JO2 OyHKIHA
0 . s

IIpy MOMOIIM KITABHIIT ) da manenn oreparopa B COOTBETCTBHH ¢ K03 hHLu-
entamu otoOpaxkenus E40 u E41, Brer moxere npeobpazoBars 0-100% xoMaHabI mpo-
necca B yHOOHBIH AJIsL MCIOJBb30BAHMS JHUAa3oH (GU3HUECKUX 3HA4YeHMI M1 oToOpa-
YKEHUs U 3aJ]aHusl.

1 Komanna npouecca ITN/] 1 (Konrakts [12], [C1], [V2]), B 3aBUCHUMOCTH OT HAaCTPOEK
¢yHnkuronaneHbix kogoB E61, E62 u E63 (Ha omHOM M3 HHMX JOJDKHA OBITH BHIOpaHa
komanzaa npouecca [TNJ] 1). [TogpoOHocTH B onmucanuu (yHKIMOHAIBHBIX KonoB E61,
E62 u E63.

3 Komanpa, ¢ KoHTakTOB, KOTOpEIM HazHadeHs! pyHkunn BBEPX u BHI3

[pu momomm komarasr BBEPX wmu xomarnst BHU3 B coorBercTBHHE ¢ KO3 duIieH-
tamu otoopakenust E40 u E41, Ber moxere npeoOpazosars 0-100% xomaHzp! nporecca
B YOOOHBIH IJIsl UCIIONB30BaHUS JHANa30H (PU3MUECKUX 3HAUCHUH A1 OTOOpaKeHUS U
3amarna. Kpome npucsoenus JO2 3nadenns «3» Bl Takke JOKHBI HA3HAUYUTH (DYHKIINH
EO1 — EO5 xonrakroB ([X1] — [X5]) mns xomann BBEPX (BBEPX) u BHU3 (BHU3)
(3Hauenusi ¢yHKuUMOHanbHOro koma = 17 wu 18). TlompoOHocTm o0 pabote
(BBEPX)/(BHU3) B nndopmanuu o nazHadyenun komann BBEPX (BBEPX) u BHU3
(BHU3) B onucanuu ¢pynknmii EO1 — E0S.

4 VYrpasneHue 4epes JIMHUIO CBA3U

Ucnone3yitte ¢yukimoHanbHeid kox (S13) mns xomanner [TWM]] mo muHUM CBSI3U: KO-
Magaa mporecca 20000 (B mecaTmyHON cucTeMe cumcieHus) skxBuBasieHTHa 100%
(maxcumansHON gactore) komauabl [TM/1. Ilonpo6HOCTH O IMHUU CBS3M U T.A. B Pyko-
BOJICTBE IM0JIb30BaTeNs 10 JIuHUU CBsizu RS485 (MEH448a).
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5.2 Omnucanue QyHKIIMOHAIBHBIX KOJIOB

3HaueHne MHorocrynen4aroii yacrorsl (C08 = 4), ycraHoBieHHOe KoMaH10i TepmuHana (SS4) Moxer
TaKXe HCIOJIb30BaThCsl KaK 3aJaHHOE 3HaueHHe At komaHabl mpouecca [IM]] B nomonHeHne K 3HaYSHHUIO
¢dyHKuroHansHOTO Kozia JO2.

Bbruncnnre naHHble YCTAaHOBKHM KOMaH/BI TpoIiecca MpH IIOMOIIM ypaBHEHMS HIDKE. JlaHHBIE KOMaHIa
npouecca (%)=ycTaHOBHTh MHOTOCTyTIEHUYaTyI0 yacTtoty X 100

YcraHoBKa nquana3ona Juisi komaH sl mporecca [TU]] (Tonsko 11 aHaJI0rOBOTO BBOJA)

Pabounii muanaszon ans [IN]] perymuposanus ycranosieH Ha 0% 10 100%. Takum oOpa3om, eciu B
HCIIOJIb3YyETE aHAJIOIOBBIM BBOJ B KauecTBe KoMaHabl npouecca 11MJ] Bbl 1OJKHBEI yCTAaHOBUTH AMAIIa30H KO-
manbl ipouecca [TN]] 3apanee. Uto kacaeTcs yCTaHOBKHM 4acTOThI, Bbl MOXkeTe OTMETUTD TMaNa30H 3HAYESHHSI
aHAJIOTOBOTO BBOJIA JUTSI KOMAHJIBI IIPOIIecca HaIICkKAIAM 00pa3oM, OTPEryIUPOBAB YCHICHHUE M CMEIIICHHE.

[onpobuoctu B omucanusax GpyHKnroHaIBHBIX kKogoB C32, C34, C37, C39, C42, C44, C51, u C52.

[Tpumep) Otmerka nuanazona ot 1 1o 5 B B repmunane [12] Ha 0 — 100%

KomaHga npouecca M4
f

100 %

Yeunenue (C32) = 100 %
Kanubposka ycunenua (C34) = 50 %
CmeweHune (C51) =0 %

Kanubposka cmewenns (C52) = 10 %

BxoaHoi curHan ¢ koHTakTa [12]
=

1
1
|
1
1
:
'.
A
1
1
U
I
i

0%
0B 1B

10B

w
w

Koaddumment otobpakenns [TNJ] v KOHTPOIb

Uto0bI KOHTpONMHPOBaTh KoMaHay mpouecca [1IWM]] n 3HaueHne oOpaTHOM CBS3HU, yCTaHOBUTE K0d(h(hu-
LUEeHT peoOpa3oBaHusi, UCTIONb3yeMblid Ut Tpanchopmarmu 3Hadenust [1M]] 10 jerko MOHITHBIX 3HAYEHHH,
HaIpUMep TeMIePaTyphl.

IonpoOHocTH 0 ko3 duUIeHTe MpeoOpa3oBaHKsl B OMHMCAHUSIX (QYHKIMOHAIBHBIX KomoB E40 u E41,
nHdopManus o KOHTpoJse B onucanuu koga E43.
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5.2 Omucanue QyHKIMOHAIBHBIX KOJIOB

[ Yennenue (J03)
VYceranasnuBaet ko3 ¢uuneHt ycunenus mpouecca [TN/].

- JHwuamnazoH ycranoBku: ot 0.000 mo 30.000 (pa3)

[T (IIpomoprrroHanBHOE) pETryIMpPOBaHUE

H3MeHeHne BHIXOHOW YaCTOThI MPOTIOPIIMOHAIBHON OTKIIOHEHHUIO HaszbiBaeTcs I1 (mpomopiimoHanbHOE)
peryiIMpoBaHUe.

VYcunenue omnpenenseT ypoBeHb OTBETa CUCTeMbl Ha oTkioHeHue npu Il perynmupoBanuu. IloBblienne
YCHJICHHS YCKOPSET OTBET, U30BITOYHOE YCHIICHUE MOXKET BBI3BAaTh BUOPAIIHIO, & TIOHWKCHIE B YCUJICHUU 3a-
MEJISET OTBET.

OTKnoHeHne

Bpewms

Bpewms

CurHan

[J MuterpanbHoe Bpems (J04)
YcTaHaBiMBaeT HHTETpaibHYI0 cocTaistomyo npouecca [TA/JI.

- Jmnana3zon ycranoBku: ot 0.0 no 3600.0 (cex.)
0.0 o3HaYaer, 9YTO MHTETPAIbHBIN KOMIIOHEHT HE MCIIOIb3YETCS.

W unrerpupoBanue

V3MeHeHre BBIXOAHOM 4acTOTHI MPOMOPIMOHAIBHO MHTErpally OTKJIOHEHHUS Ha3blBaeTcs U perymupo-
BanueM. T.e. I perynupoBaHue yaoOHO Ut NPHOIMKEHUS 3HAYEHHUsI OOpaTHOM CBSI3M K LIEJIEBOMY 3HAYEHUIO.
Jlyist cucTeMsbl, OTKIIOHEHHE KOTOPOH Pe3KO M3MEHSETCs, 3Ta HACTPOMKa He NMPHUBEIET K OBICTPOH peakliu CUc-
TEMBIL.

D¢ pexrnBHOCTS U perynnpoBaHus BEIpaXXeHa apaMeTpoM MHTErPajbHOTO BpeMeHH. YeM NpomomKu-
TeNbHEE MHTETPaJbHOE BPEMs, TEM MEAJCHHEE OTBET. Peakius Ha BHEIIHEE BO3ACHCTBHE TOXKE CTAHOBUTCA
MeUIeHHOH. UeM Kopoue MHTerpajgbHOE BpeMsl, TeM ObICTpee OTBET. YCTAHOBKA CIMIIKOM KOPOTKOTO WHTe-
IpajibHOTO BPEMEHH, OJJHAKO, MOXKET IIPUBECTH K KOJICOaHUIM CUCTEMBI.

i OTknoHeHue

Bpems

Cwurnan
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5.2 Omnucanue QyHKIIMOHAIBHBIX KOJIOB

U duddepenuuanbroe Bpems (JOS)
YeranasnuBaet audQepeHuanbHyo cocTapisonyto nporecca TN/

- Hwuamna3zoHn ycraHoBku: ot 0.00 1o 600.00 (cek.)

0.0 o3nauaer, uro quddepeHnranpHas COCTaBIIIONIas HE aKTHBHA.

I (AuddepennmansHoe) peryanpoBaHue

Omnepaiysi, TPy KOTOPOM BBIXOJHASI YACTOTa MPOMOPIMOHANbHA Au(depeHInany OTKIOHEHHs Ha3bIBa-
ercs [ perynupoBanue. [ peryliupoBaHue NPUMEHAETCS IpU HEOOXOIMMOCTH Pe3KOro U3MEHEHHs], 3Ta ycTa-
HOBKa IPUBOJUT K OBICTPOW pEaKIUu CUCTEMBI.

DddexruBHOCTS [| perymupoBanus BbIpakeHa mapameTpoM audhepeHIaTbHOrO BpeMEHH. YCTaHOBKA
6oubmoro audhepeHIUaTFHOTO BPEMEHH OBICTPO CBEICTCS K OMIMOKE YIPaBICHHS CHCTEMBI (OTKIOHESHUIO)
MOCPECTBOM peryaupoBanusi 1. YcTaHOBKa CIHIIKOM MPOJODKUTEILHOTO BPEMEHH MPHUBOJUT K YCHJICHHUIO
BHOpAIH CUCTEMBL. YCTaHOBKA CITUIIIKOM KOPOTKOTO BpeMEHH 0CIa0uT 3PQEKT MogaBIeHUs KOIeOaHn .

A OTrnoHeHne

Bpema

Bpems

Cwurnan

Onucanns KOMﬁHHHpOBaHI—[OFO HUCIOJb30BaHUsl PEryjiupoBaHnus H, Unu }1 NMpUBEIC€HbI HUKE.

(1) Perynuposanue IIH.

[N perymmupoBanue, mpeacTasisitoniee coboii komounarmio [1 u U perynupoBaHus, HCIIONB3yeTCs Ui
MHMHUMU3ALUN OTKJIOHEHMS, BbI3BaHHOTO nepeperyaunpoBanueM II. I perynupoBanne MHUHUMH3UPYET OT-
KJIOHCHHUEC, BBI3BAHHOC PACXOKICHUEM 3HAYCHUSA KOMaHAbl 3aJlaHWd W BHEHIHETO I1apaMeTpa. O[lHaKO, yeM
OoJIbIIIe 3HAUYCHIE HHTETPATBHOTO BPEMEHH, TEM MEJICHHEE PEaKIisl CHCTEMBI Ha BO3/ICHCTBHE.

HUcnonp3oBanne omHoro Il perymupoBaHus OmpaBIaHO I HArpy30K C OOJNBIIMM YHCIOM HHTETPH-
PYIOIINX KOMIIOHEHTOB.

(2) PeryiupoBanue I1/]

Ecnmu nnst cucremsl npumensiercst 11 perynupoBaHue, B MOMEHT COBEpPLICHHs OTKJIOHEHMS CHCTEMaA
HCMCIJICHHO Bblpa6aTbIBaeT 3HA4YCHUEC PEIryJIMPOBaHUs, 3HAYUTECIIbHO MNPEBLIIIAIOIICEC 3HAUCHUC OTKIIOHCHUS,
4TOOBI ITOJIABUTH OTKIIOHEHHE. Eciin oTkiIoHeHus Maubl, 3HadueHue [1 peryaupoBaHusi Hy)KHO YMEHbBIIHTS.

Harpyska, B TOM 4nciie ¢ MHTETpaJbHBIMH KOMIIOHEHTAaMH B O0OpYIOBAaHMU NPHU YIIPABIEHHH MOXKET
K0JIe0aThesl OT BIIMSIHUSI MHTETPAJIbHOTO KOMIIOHEHTA, €CIM NMpuMeHsieTcst Tonbko 11 perymuposanue. B atom
ciry4ae, uctoib3yirte perynuposanue I1/], uToOsl yMeHbIINTS KOJeOaHus, BeI3BaHHbIe [1 peryanpoBanneM s
TTO/Iep>KaHMsI yCTOMYMBOCTH CUCTEMBI. TakuMm o0pazom, peryauposanue [1/] MOmKHO IPUMEHSITECS K CHCTEME,
B KOTOPOH OTCYTCTBYIOT IPOLECCHI 3aTyXaHHUS.

(3) IINA perynupoBaHue

[TU]] perynupoBaHye NpUMEHSIETCS IOCPEICTBOM KOMOMHUpPOBaHUs perynupoBanust 11 ¢ nonasnennem
otkioHenust M u nmonasnenuem koneGanmii /. TIMJ] perynupoBanne o3HauyaeT MHHHUMAajbHOE OTKJIOHEHHE
YIpaBJIeHUs], BBICOKYIO TOYHOCTb U BBICOKYIO CTa0MIIBHOCTB.

[pumenenne TN/ perymupoBanus K Jr000i cucTeMe, KOTOpas OTIMYAETCS MPOMODKUTEIFHBIM Bpe-
MEHEM OTBETa Ha OTKJIOHEHHE, MOXKET JaTh OTJIMYHBIEC PE3yIbTAThI.
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5.2 Omnucanue QyHKIIMOHAIBHBIX KOJIOB

Crenyiite NpuBEICHHON HIXKE HPOLENYPE, YTOObI YCTAHOBUTH 3HAUSHHUS (P)YHKIIMOHAIBHBIX KOJIOB MPO-
uecca [TU.

HacrosarensHo pexkomeHayeTcst peryiupoBarh 3HaueHust npouecca ITIMJ[ perynupoBaHust oTciexuBas
CHTHAJI OTBETA CHCTEMBI IIPH TOMOIIH OcHMnIorpada Wi SKBUBaJICHTHOTO npubopa. [ToBropure cnexyromnryio
MPOLEAYPY, YTOOBI ONPENEIUTh ONTUMAIBHOE PEIICHUE IS KAXKI0H CHCTEMBI.

- VYBenuubre 3HaYeHus ¢yHkunoHansHOro konxa JO3 (I1 ycunenune) 10 3Ha4EHHs, IPH KOTOPOM CHIHAI
oOparHo¥ cBs3U He OyneT KosedaTbesl.

- YMmenpunTe 3HaYeHUe (yHKIMOHANBHOTO Koay JO4 (uHTrerpanbHoe Bpemst M) 1o 3HadeHus:, IpH Ko-
TOPOM CHTHaJl 00paTHOM CBSI3HM ellle He OyaeT KojaeOaThCs.

- VYBennusTe 3HaueHHEe QyHKIMOHAIBHOTO Koxa JOS (muddepennmansaoe Bpems J1) 10 3HaYeHUs, IpH
KOTOPOM CHTHAJI 0OpaTHOM CBSI3M e1le He OymeT KoneOaThesl.

YTOYHEHHE CUT'HAIOB OTKJIMKA CHCTEMBI IIOKa3aHO HIKE.
1) IonaBneHue nepeperyaupoBaHus

VYBenmuubTe 3HaueHHE (QYHKIMOHATHHOTO Koma JO4 (MHTerpajbHOE BpeMs) W YMEHBIIUTE 3HAYCHHE
(dyHkumonanpHOTO Kona JOS (muddepeHmansHOe BpeMs).

Mocne

Peakuwsa

2) BeicTpas crabmimzarus (yMEpHUTh AOIMYCTHMOE PETYITHPOBAHIE)

YMEHBIIUTh 3HAYCHUE AAHHBIX I (yHKIHOHANpHOTO koma JO3 (ycwienue) u yBenuuuth it JOS
(mnddepennmansHOE BpeMst)

i ! Mocne
Peakuus

3) Jns nonaeneHus KosiebaHui, Oojiee NPOAOIDKUTENbHBIX, YeM B I1. 1 - NPU HOMOIIY (YHKIMOHAIIb-
Horo koza J04

VYBenuabpTe 3HaueHNe (PYHKINOHAIBHOTO Kofa J04 (MHTerparsHOE BpeMs)

I Mocne
Peakuma

s

Bpemg_
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5.2 Omnucanue QyHKIIMOHAIBHBIX KOJIOB

4) TlonaBneHue KoneOaHUW 1O MEPHOIUYHOCTH TPHOIU3UTEIHLHO PaBHBIX MEPUOJY, YCTAHOBICHHOMY
¢dynxuronansHeIM KogioM JO5 (nnddepennmanbHoe Bpems)

YBenuubpTe 3HaUueHNe (yHKIHOHANBHOTO Koaa JO5 (muddepeHnnatpHOe Bpems).

YMeHpIUTE 3HaUeHHe (yHKIHOHANBHOTO Koma JO3 (ycunenue), ecnu audQepeHnnansHoe Bpemst ye-
TaHOBJIEHO Ha () Ccek.

Mocne

LN/
NN

fo Bpewms

Peakumss  #

[] ®uasTp 06paTHOii cBsizu (J06)
YcranaBnuBaeT MOCTOSIHHYIO BpeMeHH s priibTpa obparHoi cesizu [T/,
- Huanazon yctanoBk# : oT 0.0 10 900.0 (cexk.)

- DTa ycTaHOBKa UCIIONB3YeTCs IS cTabmim3anny KoHTypa peryauposanus [TN]]. YeranoBka cimikom
MPONOJKUTENIEHOTO BPEMEHH IMPUBOJUT K 3aMEICHUIO OTBETA CUCTEMBI.

J10 [MN]] perymuposanue (IlogaBneHne nepeperyaupoBaHs)

[omasnser nmepeperynupoBanue B xoxe 11M1]] perynupoBanms. I[loka pasHuIa Mexmy 3HaAUYCHHEM 00-
parHoOil cBsi3u (3HaueHue) W KomaHnou npouecca [T/ HaxoauTcst BHe 3apaHee YCTaHOBJIEHHOIO JHama3oHa,
peoOpa3oBarellb YaCTOThl COXPAHAET CBOE 3HaYECHHE M HE TPOU3BOIUT HHTETPALIMIO.

- Jmana3oH ycraHoBkH gaHHBIX: oT 0.0 mo 200.0 (%)

CurHan OC Mg

[uana3aoH 3anpeta
‘ WHTErpaumm
A Ji0 [wanasoH uHTer
pauum
Komanga npouecca ML, Y /-\ s
(MpenycTaHoBNEHHOE 3HaYeHne) A 110 ”®
Y
[unanasoH 3anpeTa
BDEMﬂ WHTEerpauun
-
J11 [MU]] perynupoBanue (BbiOop BbIXo/a aBapHiHOTO CUTHAJIA)
J12 [MU]T perynmupoBaHue (aBapuiHBINA CHTHAN BepxHero mpenena (AH))
J13 [TU]] perynupoBaHue (aBapHitHBINA CUTHAI HIKHETO npenena (AL))

JIBa THIa aBapuUifHBIX CHUTHAJIOB MOTYT BO3HUKHYTH npu [IM]] peryaupoBaHum: aBapuitHbIN cUTHAI a0-
COJIFOTHOT'O 3HAYEHHUS U aBAPUIHBIN CUTHAN OTKJIOHEHU. 111 3TOro Bul 10JIKHBI HA3HAUUTh BBIXOJ aBapUHHOTO
curHana [IN]J] (PID-ALM) ogHOMy W3 KOHTAaKTOB TPaH3UCTOPHOTO MM PENEeHHOr0 BBIXOAOB (3HaueHHE €
(yHKIMOHANBHOTO Kozia = 42).
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5.2 _Onucanye QYHKIMOHATIEHEIX KOJIOB

UMW/ perynupoBanne (BbIOOP BHIX0Ja aBapuiiHOro curuasa) (J11)

Omnpenensier aBapuiiHbIN curHaNl. B Tabnune BHU3Y NepeyrcieHbl BApUaHThl aBApUHOTO CUTHaja, 10C-
TYITHBIE B CHCTEME.

3HavueHus: | ABapuitHBIN CHTHAT Omnwucanne
J11
0 ABapuitabiii curHan 3HadeHus | Ecim 3Hadenwe curHana OC [IM]] nHaxomuTcs B mpenmenax
curnana OC MEXIy MakcuMaibHbIM (J12) u muHUManbHBIM (J13) 3Hade-
Husimu - curHai (PID-ALM) siBnsieTcst HeaKTHBHBIM.
Curnan ofpatHoi
= ceasu M0
HusHuiA BepxHui
npegen npepen
apapuwiHoro asapuiHoro
curHana N curnana Mg
(J13) (J12)
1 ABapuiiHblii curHan 3HadeHnsa | Kak ykas3aHo BBIIIE (C 3aXBaTOM)
curnana OC
(c 3axBarom)
2 ABapuitHbiii curHan 3HadeHus | Kak ykaszaHo Bbliie (C yaep>KaHuEM )
cur"ana OC
(c ynep:xaHuem)
3 ABapuiiHblii curHan 3HadeHus | Kak ykazaHo Bbllle (C 3aXBaTOM H ylepKaHHEM )
curnaima OC
(c 3axBaToM M yaep KaHHEeM)
4 ABapuitHplii curHan otkio- | Ecnm 3Hadenne curaana OC [TW]] HaxomuTcs B mpenenax:
HEHUS Mensiie yem {(komanma [TNU1) — (amxaMi npexen (J13))} u
Bonbiie yem {(xomannma IMU/I) + (Bepxuuii mpexen (J12))} —
xomanzaa (PID-ALM) sBisieTcst HEaKTUBHOIA.
Komanpa
o
“ Cwuruan OC N1Q
N3 ' 2
5 ABapuiiHblii curHan otkio- | Kak ykazaHo BblIie (C 3aXBaToM)
HeHusl (C 3aXBaTOM)
6 ABapuiiHplii curHan otkio- | Kak ykazaHo Bblie (C ynepKaHHeM)
HeHus (C yaep>kaHuem)
7 ABapuiiHplli curHan otkio- | Kak ykazaHo Bblile (C 3aXBaTOM H yIepKaHHEM )
HeHHs (C 3axBaroM M VyAep-
YKaHUEM )
3axBar: IIpu BKIIIOYEHHMH, BBIXOJl aBapUMHOTO CUTHaja coxpaHsercs B coctosaun BBIKJII (oT1-

KimodeH) naxe, ecnu curHal OC HaxomuTcsl B AMana3oHe aBapwitHOro curHana. Ecmu curran OC BXoAWT B
JMana3oH He aBapUITHOTO CUTHAJA, aBaPUIHBIA CUTHAN OyJeT aKTHBHPOBAaH Kak Toybko curHan OC cHoBa
BOMJIET B IMAMa30H aBapUIHOTO CUTHAaA.

Vnepxxanue: Ecnu curnan OC BXOOUT B Juana3oH aBapUMHOIO CUrHajia U aBapuiHblii curHan BKIJL,
apapMIfHBIA CUTHAI OCTAHETCS BKIIOYEHHBIM JaKe, €CIIM OH BEIXOMT 33 IUANa30H aBapHiHOro curuasa. Yroos!

e

| E-eradl]
CHSTH OJIOKHPOBKY, BBITIOJIHATE COPOC TIPH ITOMOIIY KJIABUIIN = HJIH BKITFOUEHUs KoMaHAbl koHTakTa (RST).
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5.2 Omnucanue QyHKIIMOHAIBHBIX KOJIOB

U N/, peryiupoBanue (BepxHuii aBapuiinelii ypoeub (AH)) (J12)

Omnpenenser BepxHUI npezen s aBapuiiHoro curHaina (AH) B nmpouenTHoM oTHomenuu (%) ot mMak-
CHMaJIbHOTO 3HAUCHHUS IpoIiecca.
UTIA /Y perynupoBanne (HH:KHUI aBapuiiHbIi ypoBens (AL)) (J13)

Omnpenensier HIWKHUA npeaen aBapuiiHoro curHaia (AL) B mpoueHTHOM oTHOmIeHHH (%) OT MakcH-
MAaJIbHOTO 3HAYeHMs MpoIiecca.

[Mpumeuanue: Otodpaxxaemoe 3HadeHue (%) SIBISIETCSl OTHOLICHUEM BEPXHEI0/HU)KHETO 3HAYEHUs MPO-
necca K nosHomy Macmrady (10 B, 20MA) 3Hauenunst oOoparHoii cBsi3u (B ciryyae ycuierus: 100%). Bepxumit
npenen AH u Huwxnauii npegen LA Takke 0OTHOCATCS K CIENYIOIUM CUTHAJIaM TPEBOTH.

ABapuiinpiii  cur- | Omnmcanue Kax unTepnperupoBarh aBapuiHbIil CUTHAI:

Haj Bribop BeIXOma aBa- | YcTaHOBKa mapamerpa
putiHoro curnana (J11)

Bepxuuit  npenen | BKJI ecniu AH < PV ABapuiHBIHA curnan | J13 (AL)=0

(aOCOFOTHBII) 3HayeHus curHana OC

Hwxuuit  npegen | BKJI ecnmu PV <AL J13 (AH) = 100%

(abcouoTHBIN)

Bepxumit npenen | BKJI ecniu SV + AH <PV ABapuiiHbIii curnan | J13 (AL) = 100%

(OTKIIOHEHHE) OTKJIOHEHHUSI

Hwxanit  npenen | BKJI eciu PV < [SV — AL] J12 (AL) = 100%

(oTKIJIOHEHHE)

Bepxuuit/Hwkuauit | BKJI eciiu [SV — PV] > AL J12 (AL)=AH

npenen (OTKIOHE-

HUE)

Juanazon  Bepx- | BKJI ecnu ABapuiHBIHA curnan | ITomath HHBEPCHO

HEro/HW)KHETO [SV-AL]<PV<[SV+AL] | oTkioHEHHS

npenena  (OTKJIO-

HEHUE)

Juanazon  Bepx- | BKJI ecmu AL <PV <AH ABapuiHBIH curHan | Ilonars nHBEPCHO

HETO/HIKHETO 3HaueHus curnana OC

npeaena (abco-

JIFOTHBIH )

Huanazon  Bepx- | BKJI ecnu ABapuiiHBIN curdan | Ilomars nHBEPCHO

HETo/HW)KHETO [SV-AL]<PV<[SV+AH] | oTkioHCHHS

mpenena  (OTKIIO-

HEHUE)

AH — BepxHMIi aBapHITHBIA yPOBEHB
AL — HKHUH aBapHHBIA ypOBEHb
PV — curnan OC IT1/]

SV — curnan komanaer [TU]]

J15 IMU]] perymupoBanue (YacTora 0CTaHOBKH AJISI HU3KOH CKOPOCTH ITOTOKA)
J16 [MNJT perynmupoBarue (Bpems 10 ocTaHOBKM IPH HU3KOH CKOPOCTH ITOTOKA)
J17 [N perymupoBanue (YacToTa 3armycka)

OTH (yHKINOHAIBHBIE KOJIbI OTIPEEIISIOT napamMeTpbl At octaHoBKH [TY mpu HU3KO# CKOPOCTH TTIOTOKA.
Ora (yHKIHS OCTaHABIMBACT IPe0OPa30BaTEb YaCTOTHI, €CIIH, IPH YIIPABICHUH HACOCOM, BBIXOHOE JIaBJICHHE
pacrer, BbI3bIBasi CHIDKEHHE 00beMa MOTOKa BOJIBI.

[] ®yHKIUSA OCTAHOBKHM HU3KOH CKOPOCTH NMOTOKA

Eciu naBneHune moToka yBeTHYMIOCH, BBI3BAB CHIDKCHNE YCTaHOBHBIIEHCS YaCTOTHI BPalIeHUs (BBIXO
KoHTpoepa nponecca 111/]) Hibke 9acTOTBI OCTAHOBKH YPOBHSI HHU3KOW cKOpocTH moToka (J16), mpeobpaszo-
Barelb 3aMeIJISIeTCs 10 OCTaHOBKH, B TO BpeMst kak [1M /] perynupoBanue nponospkaer padory. Eciu naBnenne
[TOTOKA CHIDKACTCS, BBI3BAB MOBHIIICHUE YCTAHOBICHHOM YacTOThI (BhIX0 KOHTposuiepa [T1/]) Hax gactoroi
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5.2 Omnucanue QyHKIIMOHAIBHBIX KOJIOB

3amycka (J17) npeobpaszoBaresb 4aCTOThI BO30OHOBIISIET paboTy.

Ecnu Bbl XoTHTE MOMy4nTh CUTHAIN, YKAa3bIBAIOLIMK Ha TO YTO NMPeoOpa3oBaTeib YacTOTHl OCTaHOBHUIICS
110 KOMaH/Ie OCTaHOBKH IPY HU3KOH CKOPOCTH NMOTOKa, Bbl nomwkHb! HazHaunTh (PID-STP) (ocranoska ITU/]]
M3-32 HU3KOTO YPOBHS CKOPOCTH ITOTOKA) YHUBEPCATBHOMY BBIXOIHOMY KOHTAKTY (3Ha4eHHE (DYHKIIMOHAIBHOTO

Kona = 44).

U ITN /I peryJupoBaHue (4aCTOTA OCTAHOBKH HM3KOI'0 YPOBHS CKOPOCTH MOTOKa) (J15)
Omnpenensier 4acToTy, KOTOpasi akKTUBHPYET OCTAHOBKY IPH HU3KOM YPOBHE CKOPOCTH MOTOKA.

U I/ peryaupoBanue (Bpemsi 10 0CTAaHOBKH NPH HU3KOH CKOPOCTH MoToKa) (J16)
Onpenenser NPOAOIDKUTEIBHOCTh OKUAIAHUS, B X0/Ie KOTOPOTO IPeo0pa3oBaTellb YaCTOThI MPOIOIIKACT
paboTy, HE CMOTPS HA COCTOSIHHE HU3KOTO YPOBHSI CKOPOCTH MOTOKA.

U I peryaupoBanue (Yacrora 3amycka) (J17)

OmnpenensieT yacToTy 3amycka. BoelOepuTe 3HaUeHHE YacTOTHI, IPEBBIIIAIOIIEE 3HAYEHHE YaCTOTHI OCTa-
HOBKH IIPU HHU3KOM YPOBHE CKOPOCTH IOTOKa. Eciy yka3aHHOe 3HaueHHe YacTOTHI 3allyCKa HUXKe 3HAaYeHUS
4acTOThl OCTAHOBKU IPU HU3KOM YPOBHE CKOPOCTH IOTOKA, MOCIEIHEE UTHOPUPYETCS; OCTAaHOBKA IIPHU HU3KOM
YPOBHE CKOPOCTH IOTOKAa aKTUBUPYETCA, KOraa BeIxox KoHTposuiepa ITM][ omyckaercs HUKe yka3aHHOM dac-

TOTHI 3aITlyCKa.
Bpems pasroHa BF%EG\MH TOPMOXEHWURA
(FO7) (Fo8)
YacTora /
nepeaanycka (JO7)

BuixogHan yactota &

i Bpems o octaHoBku

- M\-" BO3PacTaeT, T.K.
Beixon NI npouecca & zgroiga(ﬁcywagsmpﬁcm Curnan OC Nng

(MV) yMeHbLIaeTCA

-« »
Yactota nepeaanycka (JO7) /_\

YacToTa oCTaHOBKW NPW HM3KOW CKOPOCTH NOTOKa (J15]

| \_,/

A
KomaHaa npouecca MW[ e ; _ /-
_/',uaaneﬂme HAUMHAET CHKATBCA v Faanesuss

w3-3a sopopasbopa BO3pacTaeT, T.K.
MY sosobHoeNAET

Curnan OC NQ

paBoty
Komanpa 2anycka (RUN)
Curnan (PID-STP) A I ON I,
>
Bpems
J18 TN ]I perymuposanue (Bepxauit mpenen Boixona nponecca PID)
J19 TN ]I perynupoBanue (HuwxkHuuii npenen Boixoaa npoiecca PID)

Ot (QyHKIMOHAIbHBIE KOABI ONPEACISIOT BEPXHUI U HIKHHUHN TTpeaesbl Beixona npouecca [TNJ]. Oxu
urHopupytorcsi, ecnu [IN]] perynupoBanue orMeHeHo, B 3ToM ciryyae [T paboTraer ¢ HOpMaJbHOW YCTaHOB-
JICHHOM 4acTOTOW 0€3 UX yYaCTHSI.

U TN/, peryauposanue (Bepxuuii npeaes Beixoga npouecca ITUJT) (J18)

Omnpeznensier orpaHNYEHIE BEpXHETO Mpenena Bbxoaa mporecca [TN]] korTpos, ¢ mpupoctoMm B 1 T,
Ecnu Bol ykassiBaete «999», To dyHkimoHansHoMy koay J18 Oyner npucBoeHo 3Hadenue kozaa (F15) orpanu-
YEeHHE BBIXOJHON YaCTOTHI (MAKCHMYM).
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[ I perynupoBanue (Hu:kHuii npenes Bbixoga npouecca A1) (J19)
OnpenensieT HUXKHUN Npeen orpaHuunTeNs Boixoga konTpoiuiepa ITNJ] ¢ npupoctom Ha 1 I'n. Ecnu Bat
yKa3biBaeTe «999», ycTaHOBKa OTPpaHMYMTENS YAaCTOTHI (HU3Kas) OyAET CIy>KUTh HHXKHUM ITPEIEIIOM.

OmnpenensieT orpaHMYeHHe HIDKHETO Tpenena Beixona mporecca [T xorTpons, ¢ mpupoctom B 1 I'm.
Ecnu Bol ykaseiBaete «999», To dyHkumoHambHOMY Koy J19 Oyner npucBoeHo 3Hadenue koia (F16) orpanu-
YEeHHE BBIXOTHOH YaCTOTHl (MUHHMYM)

J21 3ammra ot 00pa3oBaHus KoHAEHcara (pockl) ([exypHas)

AKTUBHUpYET 3aIUTy OT 00pa30BaHUs KOHJEHCATa, KOTOpas MPEAOTBpAIlacT KOHICHCAIIMIO B OTKIIFO-
YEHHOM 3JICKTPOJIBUraTelie, MO/IaBasi MOCTOSHHBIH TOK HA 3JIEKTPOBHUraTellb C PETYISPHBIMU HHTEpBAIAMU U,
TaKUM 00pa3oM, MOJJIEPIKUBASI TEMIIEPATYPY IEKTPOABUTATEIS BBILIC OMPEICICHHOTO YPOBHSI.

Uro06bl UCTIONB30BaTh ATy (yHKIMIO, Bl 10/kHBI Ha3HaunTh GyHKuno (DWP) (3amunTa ot 00pazoBanus
KOHJICHCATA) YHHBEPCAIbHOMY KOHTAKTy 1Ii(ppoBOro BBojA (3Ha4UeHHE (PYHKIIMOHAIBLHOTO Kozia = 39).

[] YciaoBue BKIIOYEHHS

UroObl aKTUBHPOBATH 3aLIUTY OT 00pa30BaHMs KOH/IEHCATa, BKJIIOUUTE CUTHAI 3AIIUTHI OT KOHJCHCAIIUU
(DWP), xorma mpeoOpa3oBareinb YaCTOTHI HAXOAUTCS B OCTAHOBICHHOM COCTOSHHU.

[J 3amuTa ot 00pa3oBanus koHjaeHcara (pocol) (dexxypnas) (J21)
BenuunHa NOCTOSIHHOTO TOKA, MMOJaBAEMOTO Ha JJICKTPOJBUTATENb, OepeTCs paBHOM 3HaYeHHUIO Koma F21
(TOpMOIKEHUE TIOCTOSIHHBIM TOKOM: YPOBEHb TOPMOXKEHUS ), & POJIOSKUTEILHOCTD BO3JIEUCTBHSI COOTBETCTBYET

xoxy F22 (TopMo)keHHE TOCTOSTHHBIM TOKOM: Bpems TopMoxkeHHs).

[leprommaHoCTh BO3IEHCTBHH onpenenseT GyHKIHOHATBHBIN Ko J21, B COOTBETCTBHH C (POPMYIIOH:

F22

(J21) = —==x100%

[me: «T» - Bpemst IuKIIa, COCTOUT U3 BpeMeHU uMITyibca (F22) u BpeMeHn Mexay BO3IeHCTBUAMHU
( Ha pucynke He 0603Hau€HO).

- T P
Bpems TOpMOKBHUS
NOCTOAHHBIM TokoM (F22)
r TopMOoeHHe NOCTOAHHBIM
Moct. Tok nopaH Mocrt. Tox nopaH TokoM (yposeHb) (F21)
J22 [MocmenoBarensHOCT NepekiroueHns Ha ceth (C.m. E01 -E05.)

Crioco0 yCcTaHOBKH TOCIJIEIOBATEIbHOCTH MEPEKIIOYCHUSI Ha JIMHUIO OOILEr0 [OJIb30BAHMUS IPUBOIUTCS B
onmcanuy (pyHKIroHaIBHBIX KomoB EO1 — EOS.
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Koabl y (®yHKUUM CBSI3H)

B IMTY FRENIC —Eco moxet ObITh 10 2-X mopToB RS485, omuH HaXomuTCs MMOJ MaHENBI0 OlepaTopa
(IITaTHEIA) , @ BTOPOH — ONMIIMOHATBHEIA HA IIIATE OTIONHUTEIBHOTO TopTa RS485.

Tlopt MecTtonoyioxxeHue Hacrtpoiika | IlognepxuBaer

ITopr 1 IMopr RS485 (mmsa | yOl —yl10 e Ilanens oneparopa
coepunenust  [M9 c¢ e MHOroQyHKIMOHAIbHAS [TAHEb OlepaTopa
TIAHETIBIO  OTIEPATOpa) e Coemunenue ¢ ITIK mist padorsr ¢ 10 ITH
(pasbem RJ-45) (FRENIC Loader)

e VnanenHoe ympasineHue [I4Y mo mpomsbim-
JICHHBIM IIPOTOKOJIAM:

Modbus RTU,

FRENIC Loader,

YuuBepcanbHblit porokon Fuji ms [TY
ITopr 2 [Inara pomommurens- | yl1 —y20 e  Vianennoe ympasiedue 14 1o mpoMmblli-
Horo mopra RS485 JICHHBIM ITPOTOKOJIAM:!
(ommms) Modbus RTU,
FRENIC Loader,
YuauepcanbHbli nporokon Fuji as [TY

Urto0s1 coequants ¢ [TY obopynoBaHue, clenyiiTe IPUBEISHHON HHCTPYKIIHH.

e (1) TIlanens omeparopa; MHOTO(YHKIMOHAIbHAS [TAHENb Orieparopa (Omus)
U crannapTHas 1 MHOTO(YHKIMOHAIIbHAS TIAHENU OlepaTopa Mo3BoJIIOT Bam 3amyckarb, 0OCTaHaBIH-
BaTh ¥ KOHTPOJIMPOBATh paboTy nmpeodpazosaresis 4actotsl (1 mpeoOpazoBares).

Her H€O6XO,HI/IMOCTI/I YCTaHaBJIMBATh KOG Y.

e (2) Coemunenwue c IIK mrs pa6otsr ¢ ITO ITH (FRENIC Loader)

Yeranosus [10 ITY (FRENIC Loader) u coequaus I1K u IT4, Ber MmoxeTe mpocMaTpuBaTh HHPOPMALIHIO
o0 pabore [14Y, penaktipoBath (pyHKIHOHATIBHBIE KOJBI M YIIPABIIATH 3aIlyCKOM M OCTaHOBKOM IpeoOpa3oBareneit
gacToThl ¢ momoikto Bamiero I1K (ot 1 mo 255 mpeoOpasosareneii).

. TpeOyercs ycranoBka ¢yHKIMOHaNbHBIX KoaoB ¢ Y01 no y10. ITogpobHoctn B MHCTpyKIMU 1O HC-
nonb3oBanuto [10 FRENIC Loader (INR-S147-0903-E).

(3) VYmanemnoe ynpasiernue [1Y 1o nmpoMBIIUIEHHBIM TPOTOKOIAM.

[IpeoOpazoBarenp MOXKET YIPaBIATHCS U KOHTPOJIHMPOBATHCS MOCPEACTBOM COCOHHEHUS €ro C YIpaB-
JSIOIUM 000pYIOBaHHEM, HallpUMep K IporpaMMupyeMomy jorudeckomy koHtpouiepy (IUIK), Taktuisao-
qyBCTBUTEIBHOMY 3KPaHy WM IPOMBIIIICHHOMY KOMIIBIOTEPY. [lOIyCTUMBIMH POTOKOJIAMH CBSI3H SBIISIOTCS
Mobdus RTU* u Yausepcanbhsiii nporokoi Fuji aist [T4 (ot 1 mo 247 npeobpa3soparerneii).

* TIpotoxonn Mobdus RTU pa3paborannsiii komnanueir Modicon, Inc.

[MonpobHast nadopmarust 0 cCoeTMHEHUIX U ynpasieHnn B PykoBoncTee nonb3oBarenst Jluaun cBsizu RS485
(MEH448a).
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y01-y20 ITopt RS485 (cranmapTHEIA ¥ OMIIMOHATIBHBIH)

[J Aapec cranuuu (y01 a5 crangapTHoro nopta u y11 1Jist onuuoHAJILHOI0 NOpPTA)
YcranaBnuBaet anpec craniun st [14 B cetn. B Tabnmiie Hibke yka3aHbl AHANa30HBl YCTAHOBKU JaH-
HBIX B 3aBIHCHMOCTH OT HCITOJIB3YEMOT0 IIPOTOKOJIA.

IIpoTokomn Anpec craammu (ITH) | IllupoxoBemniarenpHBIN aapec
Modbus RTU 1247 0

FRENIC Loader 1255 Her

YauBepcanpHbi npotokon Fuji s 114 1-31 99

- Eciu aapeC YCTAaHOBJICH BHC Auara3oHa, YKa3aHHOI'O B T8.6J'II/IIJ,G BbILIC, OTBET HE MOCICAYCT, T.K. IIPEC-
o6pa3OBaTem> YaCTOTBI HE CMOXKET IMOJYYUTH KaKue-I11u00 3alpocChI.

- Ycranosku st FRENIC Loader: Ykaxxute TOT ke afpec, KOTOpbIi 3anporpammuposas B [T4.
[1 O6padoTka o060k cBsi3u (Y02 111 cTaHAAPTHOrO MOPTa U y12 1J1s1 ONIMOHAJIBHOIO MOPTA)

YcTaHOBHTE OIEPAIHIo, TPOU3BOANMYIO, KOTIa IPOUCXOANT OInOKa cBa3u RS485.

Ommmbku cBsizu RS485 sBISAIOTCS JOrMUSCKUMH OLIMOKAaMH, TAKMMH Kak OIIHOKa B ajapece, OIInOKa,
BBISIBIICHHASE KOHTPOJIEM 10 YETHOCTHU, OIIMOKA KaJpUPOBaHMs, OIIMOKA Mepeladyd U OIIUOKA Pa3heIUHCHUS
muHAA CB3U. OmmbKka MOXKeT OBITh OOHApyKEHA TOJNBKO TOTAA, KOTJIa IMpeo0pa3oBaTellb 4YacTOThl paboTaeT ¢
KOMaH/I0¥ (DYHKIIMU WJIH KOMaHJIOW YacTOTHI, 3aJaBaeMbIMH 110 TuHMH CBs3u RS485. Ecin u komanna GyHkmm
Y KOMaH/Ia 9YacTOTHI TIOaHBI He 0 IMHIH cBs3u RS485 wmimm mpeoOpaszoBarenb 9acTOTH HE 3aITyIieH, OITHOKA
HUTHOPUPYIOTCSL.

3HaueHUs OyHKIUA

y02 nn y12

0 Brigaer ma aucruteit ommoOKy cBsizu RS485 (Er8 ans y02 u ErP nns yl2) u HEMeIUIeHHO
OCTaHaBJIMBACT paboTy (aBapuiiHas OCTAHOBKA).

1 Pabora B TeueHHMe BpEMEHHM, YCTAHOBJICHHOTO TaiimMepy oOpaboTku ommbku (y03, y13), a

3ateM otoOpakeHue omnOku cBsizu RS485 (er8 mns y02 w erp anst yl12) u HemeasieHHas
OCTaHOBKa paboThI (aBapuiiHasi OCTAaHOBKA).

2 3amyck B TEYEHHE BPEMEHH, YCTAHOBJICHHOTO Ha TaiiMepe oOpaborku omubku (y03, y13).
Ecinu nuHUS CBS3M BOCCTaHOBIICHa, paboTa MpomoKaeTcsa. B MHOM ciydae, oToOpaxeHue
ommOku muHuK cBs3u RS485 (Er8 mns y02 u ErP g yl2) m HeMeaneHHas: OCTaHOBKA
paboThI (aBapuiiHast OCTAHOBKA).

3 [Ipomomxenue paboThl JaXke mocie 00HapYKEHHUs! OIIMOKH JIMHUHU CBSI3H.

[oapobuoctu B PykoBoncTee monp3oBatens nuHun cBsi3u RS485 (MEH448a).
[J Taiimep o0paboTku omudku (y03 u y13)

Korna ucrekaer ycranosineHHoe Bpems (y08 wmu y18) u craHIms He OTBeYaeT Ha 3arpoc 4 WK JIpyrast
omOKa He yCTpaHsAeTcs, T.e. eClIM HeT KOPPEKTHOIO OTBETa Ha OTIPABICHHBIH 3anpoc, To [1Y BocnpuHMaeT
TaKyl0 CUTYallUIO KaK OIIMOKY CBS3M U BBIJACT €e Ha AMCIUICH Yepe3 BpeMsl YCTaHOBICHHOE ()YHKLIHOHATEHBIM
xonoM y03 mimm y13.

Cwm. onucanne «Bpemst oOHapyx)eHus! ommOKu oTcyTcTBHA oTBeTa (Y08, y18).»

- Huanazon ycranoBku: ot 0.0 mo 60.0 (cek.)

[J Crxopoctb nepenauu (y04 u y14)

Br16op cxopocTu niepenaqn s TUHAN CBsI3U RS485
- Ycranoska s 3arpy3unka FRENIC: YcraHoBuTE Ty jke CKOPOCTB Iiepenadu, kotopas ykazana B [1K.

3uauenus y04 nyl4 Cxkopoctb nepenauu (O6ut/c)
0 2400

1 4800

2 9600

3 19200

4 38400
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[J Inuna nepenaBaemoro cumBoda (y05 u y15)

Bribepure [unHY «CiioBay ISl epetady.
- Ycranoska mist FRENIC Loader: FRENIC Loader ycraHoBut miuHy 8 OMT aBTOMarndecku. (3To
otHOcuTcs U k Modbus RTU.)

3uavenus y05SmylS JUnHHA «cTI0BaY
0 8 our
1 7 6ur

[J Kontpoap no yetnoctu (y06 u y16)
Bribepure cBoiicTBO OMTA YETHOCTH.

- Ycranoska mist FRENIC Loader:
FRENIC Loader aBTOMaTHYeCKH yCTaHABIMBAET €T0 HA YETHOE COCTOSIHHE.

3nayenust y06 myl6 | craryc

0 Her xonTpOIS

1 KonTtpouns yeTHoCTH

2 KoHTpousib HeueTHOCTH

[J CronoBnbie ouThI (Y07 u y17)

BriOepuTe KOIMYECTBO CTOMOBBIX OUTOB.
- VYcranoska mist FRENIC Loader: aBromatnyeckast Ha 1 6ut. I[Ipotokonr Modbus RTU aBTomarnuecku
OTIpeNeNsIeT CTOTIOBBIN OUT, 0 OUTY YETHOCTH, IOSTOMY HAacTpOHKa He TpeOyeTcs.

3uauenus y07 uyl7 CromoBslie OUTHI
0 2 Gura
1 1 6ur

[ Bpems o0Hapy»keHusi olIuOKH oTCyTCTBHS 0TBeTa (Y08 1 y18)
VYcraHaBnuBaeT BpeMEHHOW MHTEpBall, B TedeHUH kotoporo ITY mbITaercs coequHuTCs ¢ ynaJeHHOH
CTaHLMEH, 10 MOSBICHHUS CUTHANA O OIIMOKH JIMHHUMU CBSA3U. VICIONB3yeTcs B CHCTEME KOTOopas oApa3yMeBacT

CBSI3b C YOAJICHHOHN CTaHINEH C OIpeIe]ICHHON epHOAMIHOCTRIO, TT0 IMHUH CBsI3U RS 485.

O6paboTka omMOOK JIMHUM CBSA3U B 1aHa B onmcannu y02 m y12.

3unauenus y08 m yl8 byHKIMS
0 He axktuBHa
1-60 orl 5o 60 cek

[] Bpems o:xxnganns orsera (y09 u y19)

VYcraHaBnuBaeT BpeMsl OKHIaHUSI OT MOMEHTA KOHLIA TTOJIy4EHHs 3a11poca, OTIIPABICHHOIO OT BEIYIIETrO
obopynoBanus (Hanpumep, [1K wmm TTJIK) mo Hagana oTmpaBku oTBeTa. OTa (DYHKIUS ITO3BOJSET UCIIONB30BaTh
o0opynoBaHne, BpeMsI OTBETa KOTOPOTO CIIUIIKOM OOJIBIIOE ISl BRIOPAHHOTO OBICTPOAEHCTBHSI BCEH CHCTEMBI

- JHwnana3zon ycranoBku: ot 0.00 mo 1.00 (cexk.)

Ac 3anpoc

mn ;
M :
¥

T1 = (8pems oxcuoanusn) +a

IJIC O SIBJISICTCS BpeMeHeM 00pabOoTKH MpeoOpa3oBaTesis 4aCTOThI (MOXKET BapbUPOBAThCS B 3aBUCUMOCTHU

OT craryca 00padOTKH U KOMaH/Ibl 3aIlycKa peo0pa3oBaTess 4YacToThl).

Bornee monpo6HO 310 M3N0KeHO B PykoBoncTBe mosp3oBatens quaun cBsi3u RS485 (MEH448a).
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[Ipu nporpammupoBanuu npeodpasosaress yactorsl npu nomoind FRENIC Loader, o6parure ocoboe
BHUMaHMe Ha KoHpurypanumio 11K n xoHBepropa nporokonoB RS485-RS232C. 3ameTsTe, 4TO OfHU U TE Xe
KOHBEPTEPHI POTOKOJIOB OTCJICKUBAIOT CTATYC CBSI3M M MEPEKIIIOYAIOTCS HA MOJTyYeHHE/OTIPAaBKY JaHHBIX 110
TaiiMepy.

[ Bei6op nporokoJa (y10)

BriOupaer npoTokoin cBsizu Juist cranaapTHoro nopra RS485.
-JIns ucnonszosanust [10 FRENIC Loader Beibepure npotokon FRENIC Loader (y10 = 1).

3naueHus y10 ITpoTokon

0 Modbus RTU

1 FRENIC Loader

2 YruBepcanpHbI npotokon Fuji mms T4

[ Bei6op nportokoJa (y20)

BriOupaet nmpoTokoa CBS3U AJIs OMIIMOHAIBHOTO opTa RS485.

3naueHus y20 IIporokoi
0 Modbus RTU
2 YauBepcanbHbli nporokoa Fuji g [TY
y 98 Oynkumy muHIY cBsi3u (Beioop ynpasienns [T4 no RS485)

Omnwmcanne HacTpoek y 98 mpuBeneHo B onmcaHnu (GyHKIHOHAIBHOTO Koma H30

y 99 Oyuximy TuHnY cBsi3u (Beioop ynpasnenus [T4 o RS485 ¢ nomomnsio FRENIC Loader)

310 dyHKuus, onpenensier paspeuennsie Gpynkiun st FRENIC Loader . YcraHoBKka JaHHBIX JaHHOTO
(YHKIMOHANBHOTO KOz JJIsl akTHBanuu cBsi3n RS485 u3 cpezncTBa 3arpy3KH IO3BOJISIET CPEICTBY 3arpy3KH
OTHPABIISITh NPEOOPa30BaTEIIO YaCTOTH KOMaH bl YCTAHOBKH YacCTOTHI M 3aITyCKa.

ITockonbky naHHBIE U1 (YHKOIMOHAJIBHBIX KOJOB aBTOMAaTHYECKH yCTaHABIMBAIOTCSI CPEICTBOM 3a-
TPY3KH, HACTPOIKa MPH TOMOIIH BCTIOMOTATENIbHON KIaBUaTyphl HE TPeOyeTCsl.

B cnyuae, eciu cpencTBo 3arpy3Kd BEIOPaHO B KaueCTBE HCTOYHMKA KOMaHIIbI 3amycka, [1K BeIxomur u3
YIPaBJICHUS] U HE MOXET OBITh OCTaHOBJIEH KoMaH#oW CTOI OT CpeAcTBa 3arpy3KH, OTKIIOUYUTE KaOeslb CBS3H
RS485 ot crangapTHOro nopra, MoJCOEAMHNTE BCIIOMOTATEIbHYIO KJIAaBHATYPy U MepeycTaHoBUTE Y99 Ha «O».
«0» B y99 03Hauaet, 4YT0 UCTOYHUK YCTAHOBKH KOMaH]l YaCTOThI U 3aIlyCKa, ONpeAeIeHHbIH (yHKINOHATIBLHBIM
xogoMm H30 BcTynaer B nelicTaue.

OtMmeTbTe, YTO NMpeodpazoBaTeNb YacTOTHl HE MOXKET COXPAHUTh yCTaHOBKY y99. [Ipu oTkiroueHuu mnu-
TaHus naHHBIE Y99 Tepsrores (Y99 ycranaBimBaeTcs Ha «0»).

3HaueHUs OyHKIHSA

y99 YcTaHOBKA YacTOTHI Komanza 3amycka

0 Crenosats ycranoBke H30 Crenosats ycranoBke H30

1 AKTHBUpPOBaTh KOMaHIIbI OT JIMHUW CBs3H | O
RS485 (S01 u S05)

2 Cnenosats ycranoBke H30 AKTHUBUpPOBaTh KOMaHIbl OT JUHHUU CBS3U

RS485 (S06)

3 AKTHBHMPOBaTh KOMaHIbl OT JIMHUU CBS3M | AKTUBHPOBaTh KOMaHIbl OT JIMHUU CBS3U

RS485 (S01 u S05) RS485 (S06)
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I'maBa 6 Ilouck HeucnpaBHoCTEH

6.1 Ilepen mMoMcKOM HEMCIPABHOCTEH

OCTOPOXHO

Ecnu cpaborana ¢yHKIUS 3alIMTHl, CHa4Yaja yCTpaHHUTEe ee MpuuuHy. Jlanee, yOequBIINCH, YTO
BCC KOMaH[bl YTMPABICHUS OTKIIOUYEHBI, CHUMHTE aBapuiiHOE cocTosHue. [lomMHHUTE, YTO TpH
BKJIFOYCHHOW KOMaHJE YIIPaBICHHs MOCJe CHATHS aBapuiHOTro coctostHus [1Y momeitaeTcs momarh
MUTAaHWE Ha JBUTATEJb U BBI3BAThH €TO BpAI[CHHE.

3TO MOXKET PUBECTH K TPaBME.

-Jlaxxe enu nonkiroueHHbIN K 114 nBurarens He Bpamaercs, HamMuMe cereBoro nuranus 114 Ha
BxomHbIX Kinemmax L1/R, L2/S u L3/T moxeT mpuBecTH K TMOSBICHHIO HANPSIKECHUS HA BBIXOIHBIX
kaemMax U, Vu W.

-OcTaTouHbIl 3apsi]i MOXKET MPUCYTCTBOBATh HA KOHJIEHCATOpPE 3BEHA MOCTOSIHHOTO TOKa Jaxe
rnocsie OTKIo4ueHus nuranus. [losToMmy ciienyer moaokaaTh, MOKa HANpPsKEHHs 3BEHA MOCTOSHHOTO
TOKa HE CHH3UTCS 10 Oe30macHoro ypoBHs. [Ipexe, ueM npukacarbest K HEnsM, TOA0KINTE HE MEHEe
MATA MUHYT TIOCJI€ BBIKIIOYCHHUS MUTAHUS, U MPOBEPHTE MYJIBTHMETPOM IOCTOSHHOE HaIpPsKECHUE
Mexay kiemmamu P(+) u N(-) — oHo nomkHO OBITE MeHee 25 B.

HecoOnonenne MoXeT MPUBECTH K MOPAKECHHUIO AMEKTPHUUECKUM TOKOM.

[Ipu ycTpaneHun Hemomnanok cobIroaiTe clieayromue npaBuia;

(1

) B mnepByro ouepenp mnpoBepbTe MpaBWIbHOCTh mnoakmtoueHuss (Imasa 2, Pazgen 2.3.6

«ITonkmroueHne KIeMM THUTAHUS U 3a3eMJIeHUs").

(2) IIpoBeprre MokazaHus AUCILIES HA HAJIMYKME aBapUITHON CUTHAIU3ALUY.

4.

e Omubka Ha JHCILIEE OTCYTCTBYET
HenopmasibHasi paGoTa 1BHraTes s cM pasnen 6.2.1
1. JIBurarenb He Bpalaercs
2. JlBurarens BpaIIaeTcs HO CKOPOCTh HE YBEITUINBACTCA
3. BpameHue nBuraTesns IpPOTUBOIIOIOXKHO HAMIPABICHHUIO, 3aJaHHOMY KOMaH0U
4. Konebanus ckopocTy U BUOparus (pPhICKaHbe) Ha OMPEIEICHHON CKOPOCTH BpAIIEHUS
5. VI3 mBuTaTens CIBIIICH PE3KUH 3BYK (CKPEXKET, IPOXOT)
6. JlBurarens He pa3TOHSAETCS W HE OCTAHABIMBACTCS B 3aJaHHOE BPEMS
7. JlBurarens He mepe3amycKaeTcs MOCie KPaTKOBPEMEHHOTO MTPOIalaHusI HAIPSHKSHUS TTHTAHHS
Henonaaku B Hactpoiikax T4 cM pazzen 6.2.2
1. OrcyTcTBHE MMOKa3aHUM Ha IUCIUIEE
2. He BbI3bIBaeTCs HYKHOE MEHIO
3. TlapameTrpsl GyHKIIHOHAIBLHBIX KOJOB HE MOIIAI0TCSA H3MEHECHHUSIM
e Ecmum Ha aucriee oToOpaXkaeTcsl KO OIUOKH cM paznen 6.2.3
o  Ecnum Ha muciuiee oToOpakaeTes CTpaHHast HHPOPMAITUs, HE KO OIIHMOKH cM paznaen 6.2.3

Ecau mocie Bcex NEPCUUCIICHHBIX MEP HCUCIIPABHOCTD HC YCTPAHCHA, O6paTI/ITCCB 10 MECTY

npuobpetenus [IpeoOpazoBarenst 4acTOTHI UM B MECTHOE oTaeneHue Fuji.
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6.20mmno0ka Ha qucIIee OTCYyTCTBYET

6.2.1 HeHopmaJsibHast paboTa ABUraTeJIsi

[1]

JBuraresn» He Bpaumaercs.

Bo3moxkHas IIpUYIKNHA

Crioco0 mpoBepKHU U yCTpaHEHHS HEMOJaAKH

(1) OTtcyTcTBYeT
HanpspkeHue nuranus [1T4.

[IpoBepuTh BXOAHOE W BEIXOIHOE HANPSDKEHUS, OamaHc ¢as.
—> BKJIIOYHTH 3alIUTHBIA aBTOMAT, YCTPOMCTBO 3alIMTHOTO OTKIFOYCHHS WM
MarHUTHBIA KOHTaKTOP.

—> TIpoBepuTh IIeNH Ha MPEAMET MaJACHHs HAPsHKEHHsI, 00pbiBa (asbl, MI0XOT0
COCMHCHHUS Wi c1aboro KoHTakra. [Ipu OOHApyKCHMM HEHCIPABHOCTH —
MPOU3BECTH PEMOHT.

~> Ecmu y ITH x MUTaHUIO TOAKITIOUEH TOJBKO AOTOIHUTEIBHBIH BBO MTUTAHUS
(R1, T1), cnegyet NOAKIIOUUTH OCHOBHOE MUTAHHUE.

(2) He Ha3HAYCHBI
KOMaHJpl BIIEPE//HA3A/, WIH
ke 00e KOMaHbl TOJIaHBI

OAJHOBPEMCHHO Ha BHCHIHHC
YHOpaBJIAIOMIUEC KIIEMMBbI

C moMoIIpI0 TaHeNu oIeparopa, MPOBephTe CTAaTyCc KOMaHI "Brepen/Hazan" ¢
momortnsto Mento Ne 4 "IIpoBepka BXOTHBIX/BBIXOJHBIX CUTHAJIOB".

—> Tlonaiite komanay ITyck.

- OtMeHuTe OmHY U3 KoMaHa "Brepena" wiu "Hazan'", ecii OHU ObUTH BBEICHBI
OTHOBPEMEHHO.

> OtkoppekTupyiite HazHaueHue koman] (FWD) u (REV) (pyHkunoHanbHbIe
xomel E98 m E99).

—> TIpoBepbTe MPaBUIILHOCTE TOAKTIOUeHMs K KilemMaM [FWD] u [REV].

- Ybemutech, uTO MepPeKIIOUaTeNb sink/source MpaBUIIbHO CKOHPHUTYPUPOBAH.

(3) OrcyrcrByer mHpOpMAIUL
0 HaIPaBJICHUH BPALICHHS
(Ipu ymipaBJIeHUH ¢ TIaHENN
ormeparopa)

C moMoIIbI0 TaHeNu oIeparopa, MPOBEephTe CTaTyCc KOMaHI "Brepen/Hazan" ¢
momortsio Mento Ne 4 "IIpoBepka BXOTHBIX/BBIXOJHBIX CHTHAJIOB"

- Ecm (F02=0) - 3agaiiTe HampaBicHUE BpAILCHUS,
¢ukcupoBanHoe HampasieHue BpameHus (F02=2 wmm 3)

WCIIOJIb3YHTE

4) IT4 He pearupyeT HU
Ha OJHYy M3 3allyCKarolIuX
KOMaHJ, T.K. HaxoauTcsi B
pe’KUMe IPOrpaMMHUPOBAHUSL.

C moMoIIbI0 MMaHE! oTepaTopa, MPOBEPETE, B KAKOM peskume Haxomurces [14.
—> Jlns 3anycka ITY nepeiiqute B paboumii peiKuM.

(5) Komanna (RUN),
uMeromias  0oJjiee  BBICOKHIA
MIPUOPUTET "
BBITIOIHSIOIASCS, OTMEHSIETCS
OpH  3alyCcKe KOMaHIbl C
MEHBIIIUM IPUOPUTETOM.

OO0parurech K ONOK-CXeME YNPAaBISIFOIIMX KOMaHI * W MPOBEPHETE KOMaHIY
(RUN) Ha mpeaMeT MpUCBOCHUS € BBICIIIETO MPHOPUTETA MTPH TTOMOIITH TTaHETH
oneparopa (Menro Ne 2 "IIpomepka mapamerpoB" u Menio Ned "IIpomepka
BXOJHBIX/BBIXOTHBIX CUTHAJIOB").

*Cwm PykoBonctso nonn3oBarenst FRENIC-Eco (MEH456), ['maBa 4.

—> IIpoBepbTe HACTpOWKU mapameTpoB (yHKIMOHANBHBIX KoJ0B (H30, Y98 )
WJIM OTMEHUTE KOMAaHJIbI C BRICIIMMU IPUOPUTETAMU.

(6) UYacrota, 3agaHHas B
ITY meHbliIe unu paBHA
4acTOTE 3aIycKa WK

C nomomnpio manenu oneparopa U Menro Ne 4"lIpoBepka BXOIHBIX/BBIXOTHBIX
CUTHAJIOB" MPOBEphTE MPABUIBHOCTH BBO/Ia KOMAH/I YaCTOTHI.
—> VYcraHOBHTE 3HAUCHUE 33J]aHHOI YaCTOTHI PaBHBIM ITyCKOBOW HMJIM CTOIIOBOM

OCTaHOBKH. JacToTe, WIIA ¢ HEKOTOPHIM TpeBbIieHrneM Hax HuMu (F23 u F25).
- TIpoBephTe 3HAUCHHUS YACTOT 3aMycka U 0CTaHOBKH TyckoByto (F23 u F25) u,
ecy HeoOXOANMO, YMEHBLINTE X BEJTHYHHEL.
—> IlpoBepsre ycTpoiicTBa (OPMHUPOBAHUS YACTOTHBIX KOMAaHI, KOHBEPTOPHI
CUTHAJIOB, IMEPEKJIIOYaTeI U KOHTAKTHI pejie. 3aMeHHUTe T€ W3 HHUX, KOTOpBIe
MPUIIUIM B HETOAHOCTD.
- VY0enurech B MpPaBWIBHOCTU TOJKIIOYCHUS TPOBOJKH BHEUIHEHW MEMH K
kmemMam [13], [12], [11], [C1] u [V2] nmpeobpa3zoBaress 4acTOTEHI.
(7) Komange 3amycka | [IpoBepsTe BBICIIMH TPUOPUTET KOMAaHIBl  3alycka, C IIOMOIIBIO MaHEIn
Memaer apyras  aktuBHas | omepatopa U MeHwo No2 «IIpoBepka manubsix» U Mento Ned «IIpoBepka

KOMaHIa ¢ 0Oosiee BBICOKHM
MIPHOPUTETOM.

BXOJTHBIX/BBIXOIHBIX CHT'HAJIOBY,
KOMaH*.

*Cum. Uuctpykmmio FRENIC-Eco (MEH456), I'naga 4.

> [IpoBeprre TPaBUIBHOCTh YCTAHOBKH PAa3IMYHBIX KOAOB (YHKIHNA
(sanp. OTMEHUTE MPUOPUTET ITyCKOBOH KOMaH/IbI)

CBEpSSICH C OJIOK-CXeMOW  yIpPaBISIOMINX
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(8) Bepxamii W HIWKHHKA
Tpeeibl OTpaHUYCHUS
YaCTOTHI YCTaHOBJICHBI
HEBEPHO

[IpoBepbTe mapaMeTpsl GpyHKIHOHATHHBIX Ko70B F15 1 F16.
- VYcraHoBHTE KOppEKTHbIe 3HaueHHs BepxHero W HwkHero (F15 u F16)
MPEAEIIOB YACTOTHI.

(9) Brxirouenue KOMaHIBI Ha
camoBbIOET

C moMOIIBI0 MMAaHENN OTepaTopa MPoBEPhTE MapaMeTPphl PYHKITHNOHATHLHBIX KOJIOB
EO1, E02, E03, E04, EO5 E98 u E99 a Tak ke cocTosHME BXOIHBIX CUTHAIOB C
momortsio Mento Ne "[IpoBepka BXOTHBIX/BBIXOMHBIX CUTHAIOB" .

- JleakTHBUpY#iTE HACTPOWKY KOMaH bl Ha CAMOBBIOET

(10) IloBpexneHHBIH MPOBO,
HEBEPHOE TIOJKIIIOUCHUE WU
TUIOXOH KOHTAKT C JIBUTATeNIeM

[IpoBepbTe BBIXOIHOM TOK U COCTUHCHUSI.
- OTpeMOHTHUPYITE TPOBOJI ABUTATEIIS HJIH 3aMEHHTE €r0.

(11) [leperpyska

N3MmepbTe BBIXOQHOU TOK.
- Tlocrapaiitech CHU3UTH Harpy3ky (3uUMoO# Harpyska,
YBEIUYNBACTCH).

KaK IIpaBHJIo,

yI[OCTOBepLTCCB B YCTKOM pa60Te MEXaHUYCCKOT'0 TOPMO3a.
> OTHyCTI/ITe MEXaHUYCCKHI TOPMO3, IIpU €ro HAJIMYHHU.

(12) Henocrarounsrit
MOMCHT Ha Bajlly ABUI'aTCIIA

[IpoBepbTe paboTy ABUTATENS MPH MOBHITIICHHOM (opcrupoarnu MoMmeHTa (F09).
> VBenuubsre crenenb (Qopcupoanuss momenta (F09) wu  cHoBa
monpoOyHTe 3alyCTUTh IBUTaTENb.

[IpoBeprre 3HaueHUs QyHKIHOHATHHBIX KogoB FO4, FO5, H50, mw H51.
> BribepeTe BOJIBT-4aCTOTHYIO XapaKTEPUCTHKY BAIIIETO THIIA IBUTATEISL.

HpOBepBTe, HE MPEBLICUJIA JIM YaCTOTa KOMIICHCAIIMU CKOJILXKCHUSA ABUTATCIIA
3a1aHHYI0 9aCTOTY.

- H3mMmeHuTe CHrHANBI HaCTOThI, TAKUM o6pa30M, YTOOBI OHU CTaJIM BBHIIIE YEM
YaCTOTHhI C KOMIICHCAIIMKM CKOJIbXXCHU .

(13) OOpeiB B mpoccerne
3BEHA MIOCTOSIHHOTO TOKa

[IpoBeppTe COeAMHUTENBHBIE TPOBOAA WM IEepeMbluky. Jlpoccenb 3BeHa
IIOCTOSSHHOTO TOKa TMOCTaBIIIeTCs B Komiuiekre ¢ IIY mMommocTteio 75 kBT m
oonee. [T4 FRENIC-Eco momHocThio 75 KBT 1 Oonee He MOxeT paboTars 6e3
Jpoccels 3BeHa MOCTOSHHOTO TOKa.

[IpaBUIBHO MONKIIOYUTE JPOCCETh 3BEHA IMOCTOSHHOTO
Boccranosute nin 3amenute nposoja ot [1Y k apoccenio.

Toka k IIY.

[2]

I[BI/Il"aTeJ'Ib Bpalmia€TcCsi, HO CKOPOCTb HE YBCJIHYUBACTCHA

Bo3MmoxxHas IIpUYIrHa

Criocob mpoBepKHU B ycTpaHEeHHE HETOIaIKu

@9)] 3a1aHO CIIMIIKOM
HU3KOE 3HAYCHUE
MaKCUMAaJIbHOM YaCTOTHI

[IpoBeprTe 3HaYeHHE (HyHKIIMOHATEHOTO Kona FO3.
- UcmnpaBbre 3HaueHHe MaKCHMMabHOM 9acToTH (FO3).

2) Bepxuuii npegen
JaCTOTHOTO OTPaHUINTEIS
BBIOpaH CIMIIKOM MaJIbIM

[IpoBeprTe mapamerp GyHKIHOHATBEHOTO Koxa F15.
- HcmpaBbTe 3HaYeHHE OTPAHUINTEIS BEPXHETO peaena 9actoTsl (F15).

3) YcTaHOBIIEHO
CJIUIIIKOM MaJjloe 3Ha4YeHHUE
3aJJaHHOM 4acTOThI

C MOMOIIBIO TTaHEN! OTIeparopa, MPOBEPHTE CUTHABI 3a/IaHUs 9aCTOTHI C
momotrsro Mento Ne 4 " [IpoBepka BXOIHBIX/BBIXOAHBIX CHTHAJIOB ".

VBenuubTe 3aJaHHYI0 4acTOTY.

Ecnu Habnronarotest cOou B paboTe BHEIIHETO IMMOTEHIIMOMETPa, KOHBEPTOPa
CUTHAJIOB, IEPEKITIOYaTeNel M PeTeHBIX KOHTAKTOB, UX CIEAYyeT 3aMEHHTb.
Ybenutech B MPaBUIBHOCTH TOIKIIOYCHHS TMPOBOAKH BHEIIHEH IENU K
knemmawm [13], [12], [11], [C1], [V2] npeobpazoBareinst YacToThl.

4 AKTHBHA KOMaHZA C
6oiee BEICOKUM IIPUOPUTETOM,
4YeM y KOMaH[bl, KOTOPYIO
IIBITAIOTCA 3aILyCTHTh
(HampumMep, KOMaHIa
MHOTOCTYTIEHYaTOH YacTOTHI
WX TOJTYKOBBIE OTIEPALUU
T.I.); YCTAaHOBJICHHOE 3HAUCHHE
3aJaHHOW YacTOTHI UMEET
CJIMIIKOM MAaJIyIO BEJIMYUHY.

C moMOIIBIO TTaHeN! OTIeparopa, MPoBephsTe padOIy0 KOMaHAy Ha HATHIUE Y
He€ BBICOKOTO MpHopuTeTa ¢ momoinbio Mento Ne 1 "YcraHoBka mapameTpoB" u
Menro Ne 2 "[Iposepka ganubix", 1 MeHnto Ne4 "[IpoBepka BXOIAHBIX/BBIXOTHBIX
CHUTHAJIOB", CBEPSISICH C OJIOK CXEMOU YTPaBIISIONTNX KOMaHT*.

*Cwum. PykoBoacteo nonb3oparenss FRENIC-Eco (MEH456), I'naga 4.

- HcnpaBeTe HEBEepHbIC HACTPOWKHM MapaMeTpOB (YHKIMOHAIBHBIX KOIOB
(Harmp., OTMEHHUTE paboure KOMaHIBI C BEICOKUM IIPHOPHUTETOM )
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®)] Bpewms
CJIMIIKOM BEJIUKO

YCKOpEeHHS

[IpoBepbTe mapameTpsl GpyHKIHOHATHHOTO Koma FO7.
[MpuBenuTe 3HAa4YeHUE BpPEMEHU YCKOPEHHUS/3aMEIJICHUS B COOTBETCTBHU C
Harpy3koi

(6) ITeperpy3ka [IpowsBeauTe 3amMep BEIXOTHOTO TOKA.
- IlocrapaiiTech CHU3UTh HAarpy3Ky (Hampumep, 0ojee KOPPeKTHO paboTarh ¢
MEXaHUYECKHM TOPMO30M)
IIpoBeprre paboTy MEXaHUYECKOTO TOPMO3a.
OTtnyctuTe MexaHW4eckuil Topmo3 (3uUMOM Harpyska, Kak IIpaBHIIO,
YBEIUUNBACTCS).
@) HecootBerctBuss B | B ciywae ecnu omepauusi aBTOMAaTrH4eckoro (hOpCHMpOBaHUS MOMEHTa WU
HacTpoiKax MapaMeTpoB | IHeprocOepepekeHne HaxXOAATCs B IMIPOIlECCe BBIOJHEHHS, IPOBEPHTE
JBUTATENs cooTBeTcTBYIOT i1 kKonel P02, P03, P06, P07, u PO8 napamerpam aBurarens.
-> VYcranosute komel P02, PO3, n P06 pmomxHBIM o0Opa3oM u
MIPOU3BEANTE aBTO-HACTPOKy P04,
®) Oneparuu 1no VYo6eaurecs B TOM, 4YTO (pyHKIHOHATBHOMY Koy F43 (ToKoorpaHndeHue, pexxum

OrpaHUYCHUS HC JaéT
YBCIUYUTCA BBIXOJHOM 9acCTOTE

paboThl) TPUCBOCHO 3HAYCHHWE 2, a TaK IKe MPOBEPhTC YCTAHOBKY
¢dbyHKIIMOHATBHOTO KoAa F44 (ypoBeHb TOKOOTpAaHUICHHUS ).

= Ecnu onepanus TOkoorpaHudeHus He Tpedyercsi, ycraHoBuTe F43 = 0.

YMmenpmuTe 3HaueHHME (opcupoBanns momenTta (F09), 3arem oTkimounte
IMUTaHUEC MW TOCJI€ MOBTOPHOTO BKIIOYCHUA, IMPOBEPLTC YBCINYWIACH JIHU
CKOPOCTb.

> Ycranosure 3HadeHUe dopcupoBanus MmomeHnTa (F09).

IIpoBepsTe manuble (yHKIMOHANBbHBIX KomoB F04, FO5, H50, u H51, uto6s!
ybenutbes, uto V/f XapaKTepUCTUKH KOPPEKTHBI.
=>» Comnacyiite nanusie V/f XapakTEpUCTHKH C TapaMeTpaMH JIBUTATENs.

© HesepHble ycTaHOBKH
CMELICHUS U YCUJICHUS

[IpoBeprTe 3HaueHus (HyHKIIMOHAIBHEIX komoB F18, C50,C32, C34, C37, C39,
C42,u C44
> YCTaHOBHUTE MOIXOAIINE YCTAHOBKU CMEIICHHS U YCUJICHUS.
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[3] Bpamenus aBurarejsi NpOTHBOINOJI0KHO HANIPABJICHHIO, 32JAHHOMY 110 KOMaH/e

Bo3smorkHas npuynHa Crioco0 npoBepKHU U YCTPaHEHHUE HENOJIa K|

(1) HemnpasuibsHoe ITpoBepbTe MPABUIBHOCTD MOAKIIOYEHHS K KJIEMMaM JBUTATEIS.

MIOAKIIIOYEHHUE IBUTATEIIS. [Tonxmrounte kiemmel U, V u W IIpeoOpa3oBarenst 4acToOThl K KJieMMaM
U, Vu W nsurarens.

(2) Hesepnoe [IpoBepsre mapamerpsl (GyHKIMOHAIbHBIX KooB E98 u E99, a Takxke

COEIMHEHME U HACTPOMKa U1 | mojkitoueHue Kk kinemmam [FWD] u [REV].
KOMaHa TMycka u KoMmaHz | = McmpaBbTe mapaMeTphbl KOJOB H KOMMYTALIHIO.

HarpaBJICHUS BpALICHUS
(FWD) u (REV)

3) HenpasunbHas [TpoBepbre napametp ¢pyHKuHOHAIBHOTO Kofa FO2.

HaCTpoOMKa HarpasieHus | = YcraHoBute napamerp koga FO2 Ha "2" (Bpamenue Brepen) wim "3"

BpallleHUs TIPU YIIPaBJICHUH ¢ | (BpaleHue Ha3aa) npu HakaTuu Ha kHonky RUN Ha manenu omeparopa.
yJIbTa oreparopa
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[4]

Kosie0anus ckopocTu u BUOpanus (pbICKaHue) HA ONpede/IeHHOM CKOPOCTH BPAIllCHUS

Bo3MoKHBIE IPUYNHBI

Crioco6 mpoBepKH U YCTPaHEHUE HEMOJIAKU

(1) Heycroitunsoe
COCTOSIHMEC KOMAaH/IbI 3a/IaHUs
9aCTOTHI

[Tpu momomM naHenu omeparopa, MPOBEpbTE CUTHAIBI (POPMUPOBAHMS
komaH1 B Mento Ne 4 "[IpoBepka BXOIHBIX/BBIXOIHBIX CUTHAJIOB"
VYBenuubre Kodpuuuents ¢uistpauuu (C33, C38 n C43) xomanz
3aJJaHHs YaCTOTHI.

(2) [Tpu ucnons30BaHUU
BHEIIIHETO yCTpPOWCTBA A
(dhopmupoBaHus KOMaH bl
3aJJaHHs YaCTOTHI

Y6enutech B OTCYTCTBHHM IMOMEX B IENH YIPaBIEHUS OT BHEIIHHX
HMCTOYHUKOB.

—> Pa3zHecuTe nmpoBoa 1eTH yIpaBICHUS OT IPOBOIOB CETEBOTO MTUTAHUS
Ha MaKCHUMAaJIbHO BO3MOKHOE PACCTOSIHUE.

- IlpumeHsiiTe 3KpaHUpOBaHHBIC WM (M) BHUThIC MPOBOAA B IICMH
yIpaBJiICHUS.

HpOBepBTC, HC MCIIACT JIX UCTOYHUKY YaCTOThI BJIeKTpOMaFHHTHBIﬁ urym
IT4.

> COCI{I/IHI/ITC KOHACHCATOPp C€ BBIXOAHBIMHU KICMMAaMH HCTOYHUKA
9acTOTHI, JIHOO TPOMYCTUTE CUTHAIBHBIM TPOBOI Yepe3 (eppuToBoe
konblio (em. TmaBy 2, pazgen 2.3.7 «IIpoBoaka 3jieKkTpuuyeckoii ceTu
JJIS KJIeMM CXeMbl YIIPABJICHUS»

3) boutn
AKTUBUPOBAHBI
MEPEKITIOUEHHE YaCTOThl WU
KOMaHJ]a MHOTOCKOPOCTHOTO
peKUMa.

y6eI[I/ITeCB B OTCYTCTBHUU I[pe6e3ra KOHTAKTOB pPCJIC NCPCKIIFOYCHUA
3aJaHuA 4aCTOTHI.

=>» Ecnu ¢ pene BO3HHKAIOT MPOOJIEMBI ¢ KOHTAKTOM, CIIEAYET 3aMEHHUTh
peue.

4) CoeUHUTENBHBIH
kabenrp wMexagy U wu
JIBUTATEJIEM OYEHb JJTUHHOE.

[TpoBepbre, paboTaer au (YHKUIUS aBTOMATHYECKOTO (opcupoBaHHS
MOMEHTA WM (QYHKIHS aBTOMaTH4IECKOTO SHEPTrocOepeKeHNSI.

YcranoBute 3HaueHust (pyHknpoHanmbHbIX KomoB P02, P03, u P06 u
IpOBEIUTE aBTOMAaTHUECKyI0 HacTpoiky (P04).

Bri6epute GyHKIUIO 3amycKa )i TSDKENbIX YCIIOBUH MycKa (HauBbICIINN
nyckoBoit MomeHT) (F37 =0 wnu 1) u npoBepbTe HaIW4YKMe BUOPAIIHH.

> YcranoBute ITH 1o BO3MOKHOCTH OJIMKE K IBUTaTElIIO.
(5) Cnabas OTtmeHuTe (YHKIMH: aBTOMATUYECKOTO pEryJIUPOBaHMUS ITyCKOBOTO
BUOPOYCTOMYUBOCTh nox | MomeHTa U dHeprocoepexenus (F37= 0 wmm 1), VYmpasnenus

Harpy3kol H3-3a pbICKaHMs,
WM HEPaBHOMEPHOCTH TOKa

BCJIEACTBUE 0COOBIX
TEXHUYECKUX apamMeTpoB
IIBUTATEIIA.

npenotBpamienus neperpysku (H70 = 0), Tokoorpannuenus (F43 = 0), a
3aTeM MPOBEPHTE, YCTPAHEHBI JIM BUOPAIMH JBUTATEIIS.

-  OrmenuTe QyHKIMH, BBI3BIBAIOIINE BUOPALIHIO

- OrperynupyidTe TEeKylIlMe HACTPOHKM YCHJICHUS TOJaBJICHUS
BuOparuii (H80).

VY6enurech, yTO BUOpanUs [BUTATEsl MONABISETCS MPH CHUXKEHUU
Hecyel yactotsl (F26), uin yctanoBke ToHa apurarens Ha "'0" (F27=0).
YMenbmuTe Hecynyro 9actoTy (F26) nnm ycTaHOBHUTE TOH ABUTATENS HA
"0" (F27=0).
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[S]

N3 aBurareJst cJblleH pe3Kni 3BYK (CKpe:KeT, FPOX0T)

Bo3smorkHas npuynHa

Crioco6 npoBEepKH U YCTpaHEHUE HETMOJIAIKH

(1) 3a/1aHO CIIUIIKOM HU3KOE
3HaYEHUE HECyIeH 4acTOThI

[TpoBepsre 3HaUeHUs PyHKIIMOHANBHBIX KogoB F26 u F27.
- VYBenuubre Hecytnyio yactoTy (F26).
- 3anaiite onTuManpHOE 3HaueHue QyHKIwH BeiOopa (F27)

(2) Temneparypa  BO3ayXa
Bokpyr IIY ciumkoM BeICOKas
(ITpeBbicuiia MOPOT BKJIIOUEHHUS
aBTOMAaTHYECKOTO MTOHVKEHUS
4acTOThI pu IIeperpese,
BKJTIOUaeTcst kogom HI8).

N3meprTe TeMiieparypy Bo3ayxa BHyTpH Kopryca IT4.

=> Eciu temneparypa Boime 407, HIOHU3BTE €€, MYyTEM YITyUIICHHS
BEHTUJISILIVH.

=> [lonusbre Temneparypy 14 nmytem yMeHbIICHUS HATPy3KU.

3) [Tomaganue B pe30HAHC C
Harpy3KoHu.

HpOBepre MNpaBUJIBHOCTL MOHTaXXa HArpy3Kd, HIU HMCECTCA JIU

BuOparuss kopmyca [IY wnm  kakoro HH  Oyap  COCEIHETO
00opyHOBaHUSI.
-> OrcoequHuTe JABUTATeNb © 3amycTuTe ero 0Oe3 [I4,

ONpeNeNIuB TakuM oOpa3oM oTKyga uzaer BuOpamms.  Ilocre
JIOKAIM3alMd TPUYUHBI, H3MEHHUTE XapaKTEPUCTHKH HCTOYHUKA
pe30HaHca.

-> YcranoBute Hactpoiikn COl mo CO04, takum oOpaszom,
4T00BI U30€KaTh MPOJOKUTEIHLHOTO 3allyCcka B O0JACTH YacTOTHI,
BBI3BIBAIOIICH PE30HAHC.

6-7




[MmaBa 6. Nonck HencnpaBHOCTEN

[6]

I[BI/Il"aTeIIL HE YCKOPSAETCH H HE 3aMEIJIAECTCH B 3aJaHHOEC BPEMS

Bo3smokHas npuynHa

Crioco0 TpOBEPKHU U YCTPAHCHHSI HETTOJIAKU

(1) JlBurarens moa
yTpaBIeHUEM
XapaKTePUCTUKU S-THIIA WU
KpuBOJIHHEHHON V/f

[TpoBepsre mapameTpsl GyHKIMOHATHLHOTO Kofga HO7.
—> 3apaiite nuHeinyto V/f xapakrepuctuky (HO7 = 0).
—> YMmenbumte BpeMs yckopenusi/3amennenus (FO07, FO8)

XapaKTEPUCTUKH.
(2) DyHKIHA VYo6enurech, uto 3HaueHue koa F43 = 2 ( AKTUBHO BO BpeMsl YCKOPEHHUS U
TOKOOTpaHUYCHHUS OpyU  TOCTOSHHOM  CKOpPOCTH), 3aTeéM CKOPPEKTHpYWTe 3HaueHue
MPEIATCTBYET TOBBIICHHIO | (pyHKIIMOHANBHOTO Kosa F44.

BBIXO/IHOM 4acTOThI (BOBpEMsI
pasroHa)

> [TepeycranoBure Hactpoiiku F44 Ha Hy)XHYIO BeTUYUHY, JHOO
orMeHHTe GyHKIUIO Tokoorpanuuenus (F43 = 0).

> YBenuusTe BpeMs yckopenust/Bpems 3amennenus (F07,F08).
3) AxrtuBHas ¢ynkuus | [IpoBepsre 3HaueHue ¢pyHKunoHaIbHOTO koga H69.
ABTOMAaTHUYECKOTO > VYenuusre Bpems 3ameniienus (FOS).
3aMeIJICHHUS.
(4) [Teperpy3ka N3mepbTe BBIXOHOM TOK.
> [ToHM3BTE HATPY3KY.
%) MowmeHT, Ybenutech, 4TO ABUTATENb 3aIyCKAE€TCs TPHU TOBBIIIICHHOM 3HAY€HUU
pa3BHUBaeMbIi aBuratenem - | popcuposanust momenta (F09).
HEJIOCTATOYEH. > YBenuusre 3HaueHue Gopcuposanust Momenta (F09).
(6) [TpousBonbHOE Y6enurech B OTCYTCTBUM MOMEX BO BHEIIHEH CUTHAJIHLHO MTPOBOJIKE.
BKJTIOUEHHE BHEITHETO | =» VIanuTe NpPOBOIKY IIEMU YNPaBICHUs OT CETH MUTAHUS Ha

yCTpoHcTBa  (OPMUPOBAHUS
4acTOThI

MaKCUMAaJIbHO BO3MOXHOE PACCTOSIHHE.
=> lcrionb3yiiTe 3KpaHMPOBAHHBIC WM BUTHIC MPOBOJA B CHTHAJIBLHOU
MIPOBOJIKE.

=>[lofcoenuHUTEe KOHICHCATOP K BBIXOJHBIM KJIEMMaM YCTpOMCTBa
(GbopMHUpPOBaHUS YACTOTHI, JIMOO BCTaBbTE (DEPPUTHOE SAPO B CUTHATBHBIN
npoBol. (Cwm. I'masa 2, Pasnen 2.3.7 «IIpoBoaka 17151 KIIEMM KJIEMM CXEMBbI
YOpaBICHUS ».

(7) [Tepekitouarensb
V2/PTC Obln BKIIOYEH Ha
PTC, B MOMEHT BKIJIFOUCHHS

V2.

IIpoBepsre, HE  yCTaHOBJIECHA
TepMmope3ucTopHslil pexxum (PTC).
-> N3menute nmonoxkenue nepekitouatens V2/PTC na nanenu nemnu
B MOJIOKEHHE V2.

JIN KOHTpPOJIbHAA KJIEMMa B
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[7]

BHE3AIMHOI'0 NMponaiaHus

I[BI/Il"aTeIIL He Mmepe3amyCKaeTcsa Jake I10CJa€ BOCCTAHOBJICHMSI MNMUTAHUA I10CJI€ €ro

Bo3MoXHBIE TPUYMHBI

Crioco0 mpoBepKHU U YCTPAHEHUS HEMOJIAAKU

(1) [Tapamerp
¢dbynkuronaiasHOrO Koga F14 0
oo 1.

IIpoBeprTe cucteMy Ha HpeIMET pa3MbIKaHUS BCIEACTBUE HU3KOTO
HalpsHKEHUSL.

> N3menuTte mapamerpsl (yHKIMoHansHOrO koma F14 wa 3, 4
Wi 5.

(2) Komanpa 3amycka He
MIPOXOJUT naxe nocie
BOCCTAHOBJICHUS MUTAHUS

Hcnonb3yd maHens oneparopa, MpOBEPbTE BXOAHBIE CUTHAJIBI MeHIo
No4 «IIpoBepka BXOAHBIX / BEIXOJHBIX CUTHAJIOBY

> IIpoBepbTe MOCIENOBATENBHOCTh COCAUHEHUS HA BHEIIHEU
11(S1178 B ciaydae HEO0OXOIMMOCTH, UCTIOJB3YUTE  perne,
NOJICPKUBAIOIIIEE BKJIIOUEHUE KOMAH/Ibl HA 3aITyCK.

B cioydae TpexmpoBOOHOTO  yIpPABICHMs, HANpSOKEHUE — LENHU

yopaeneHuss 1Y moHusunoch u3-3a KpPaTKOBPEMEHHOTo Mepebos B
nuTaHuu, 1100 ObuT BeIKIIoYeH curnain (HOLD).

> W3MeHnTe HACTPONKU TakuM 00pa3oM, 4TOOBI KOMaH/AA IYCK
ObLja 3amucaHa CHOBAa B TEUEHUHU 2 CEKyHJ IMOCJE TOTO KaK MUTAHHE
ObLIO BOCCTAHOBJICHO.
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6.2.2 Henoaagku B HacTpoiikax IIpeoGpa3zoBaresnss YacTorsl.

[1]

Ha nucnuiee HUYero He oToopakaercs.

Bo3MoxxHEBIE
MPUYUHBI

Crioco0 mpoBepKHU U YCTPaHEHUS HEMONAAKU

(1) 9 HE
MOJIKJIFOYEH K
MUTaHUIO (TJIaBHAS
LIETIb MUTaHUs,
JOTIOJTHUTENbHBIN

BBOJ| NUTaHUS IS
LIENH YIIpaBJICHU).

[IpoBepsTe BXOAHOE M BBIXOAHOE
HaIpsKEHUS.

[Toncoenunure 3ammrtHbli  aBTomar (MCCB),
otkitodeHust (ELCB) nnu MarHUTHBIN KOHTaKTOP.
=> IlpoBepuTh Ha MpeaMET MaJICHUS HANpPsHKCHUs, oOpbiBa (a3bl, MIOXOTO
COCIUHEHHS] WM ciaboro KoHTakTa. [Ipous3BecTH pPEMOHT OOHApY>KEHHBIX
HEUCIIPAaBHOCTEH.

HampsDKeHUEe, W MeX(}a30BbId OajmaHC

YCTPOMCTBO  3aIlIUTHOTO

HEKOppeKTHO K ITY.

(2) IIuranue [IpoBeprTe, HEe ObUIA JTU W3BJICYCHA TIEPEMBIYKA MEXTY KJIeMMaMHU Plu
uenu ympasneHus | P (+), a Taxoke, IpoBepbTE KOHTAKT MEX/Ty MEPEMBIYKON U KJIEMMaMH.

HE JIOCTHIVIO | = [MoncoenunuTe NEpeMBIYKY WM APOCCENb 3BEHA IMOCTOSHHOTO TOKA
JIOCTAaTOYHO Mexay kiemmamu P1 u P (+), wim moBTOpHO 3aTIHUTE OONTHI.

BBICOKOTO YPOBHSI.

3) [Tanens IIpoBeprTe, MpaBUIIBHO JIM MMaHENb oneparopa noakiatodeHa k [14.

oreparopa > OTcoenuHuUTE MaHeIh ONEPaTopa, M BHIICHUTE MPUYUHY HETOTAIKH.
MOJKITIOYCHA > 3aMeHNUTEe aHeb YIPABICHUS M IOCMOTPUTE, TIOMOTJIO JIH 3TO.

VYnpasmsst [TH auctaHiioHHO, yOeIuTeCh, 4TO BHEITHUN KaOelb MOIKIIOUEH KaK
K [TaHEN omneparopa, Tak u k I14.

> OTtcoenunuTe Kabesb, 3aT€M MOJCOEAMHUTE €ro CHOBA U MOCMOTPHUTE,
IIOMOIJIO JIX 3TO.

2> 3aMEHHTE NIaHEJIb ONEepaTopa U NOCMOTPUTE, TOMOIIIO JIU 3TO.

[2] Hy:xHoe MeHI0 He 0TOOpaxkaeTcs.
Bo3MoxHbIE Crioco0 nmpoBepKH U yCTPaHEHUS HEIOJIAIKH
PUYHHBI
(1)Orpannuurtens- | IIpoBepbTe mapametp pyHKIHOHAIBEHOTO Kofa ES2.
HBIE ¢ynkum | = V3menure mapamerp ¢(yHKumoHaneHOro kozma ES2 mms otoOpaxkeHHS
MEHI0O HE OBUIM | HYXXHOTO MEHIO.
BBIOpAHBI
IIPaBUJIBHO.
[3] ITapaMeTpbl QyHKUMOHAJBbHBIX KOA0OB He H3MEHSIEeTCSl.
Bo3moxHbie Crnioco6 mpoBepKH U YCTPaHEHUs HETOJaIKH
PUYHHBI
(1) beina Hcnonb3yss maHens omeparopa, nposepbre, padoraer iu I[IU B Menio Ne3
IIPOM3BE/IeHA «IIpoBepka paboTB» M 3aTeM yOEAWTECh, YTO MapameTpbl (PyHKIMOHAIBHBIX
MIOTIBITKA W3MEHUTH | KOOB MOTYT OBITh M3MEHEHBl B MOMEHT paOOThl JIBUTATENs, C.M. TaOIHIly
napamerp (YHKIIMOHATBHBIX KOIOB.
(GyHKIMOHATBHOTO | = OcTaHoBHTE ABUraTesb, 3aT€M U3MEHUTE MapaMeTpbl PyHKIMOHAIbHBIX
KoJJa B  MOMEHT | KOJOB.
pabots [TY.
(2) 3HaYeHUS [TpoBepbre manubie pyHKIMOHATHHOTO Koma FOO .
(bYHKIIMOHATBHBIX > N3menute Hactpoiiky FOO ¢ "1" na “0."

KOOOB 3allIMIIICHEI.
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(3) He
BBOJIUTCS KOMaHZa
WE-KP
(Paz6mokupoBka
KJIaBUATYPbl), XOTS
OHa u ObL1a
YCTaHOBJCHA  Ha
1 (poBOI BXOJI.

C momomipio TMaHeNu omeparopa IMPOBEPhTE IMapaMeTphl (PyHKIIMOHAIBHBIX
kogoB EO1, E02, EO3, EO4, EO5, E98 u E99 a Ttakke BXOIHBEIC CHTHAJIBI B MEHIO
Ne4 " TIposepka 1/O curnanos".

OTMeHHUTE 3alUTy MapaMeTpoB (YHKIHMOHAIBHBIX KOAOB, WM BKJIIOUHTE
pexum  "PemaktupoBanue  mapamMeTpoB  (DyHKIIMOHAJIBHBIX ~ KOJOB €
KJIaBUATypbl'".

-> N3menute Hactpoiiku FOO ¢ "1" Ha "0," nu6o BBeaute komanay WE-KP
(Pa3z6mokupoBKa K1aBuaTypsl) 4epe3 1udpoBoil BXOJI.

(4) He  Obuia
Ha)kaTa KJIaBHIIA

=

[IpoBepsre, ObuTa M Ha)kaTa KJIABHUINA
(GYHKIIMOHATBHOTO KOJIA.

IMoCJIC HM3MCHCHHA ITapaMeTpa

KMUT KJIaBHII . noct U3MEHEHHS  Tapamer
=2 Ha e a ocie 3MEHe apamerpa
(YHKIMOHAIBHOTO KOJIA.

(5) ITapamerp
(yHKIMOHATBHOTO
xona FO2 He MmoxeT
OBITH U3MEHEH.

Bxoasr k knemmam koman (FWD) u (REV) Obuti BKITIOYEHBI OTHOBPEMEHHO.
> Brixirounte 06e komanasl (FWD) u (REV).
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6.3 Ecau Ha nucnJjiee mMosABJISIETCS KO OIMUOKH

B Ta0auna KoaoB OIINO0K

Koz HasBanue CwMm. Koz HasBanue CwMm.
OIIMOKH ONOKH
0Cl1 KpaTsoBpeMensas Teperpyska o FUS Cropei npe1oXpaHuTENb 6-13
0C2 ToKY 6-8 | PbF Omubka 3apsaHoH Lenu 6-13
0C3 OL1 Pete a11. TEMII0BOM NIEPETPY3KHU 6-14
EF 3aMbIKaHUE Ha 3EMIIIO 6-9 [OLU [Ieperpyska 6-14
0U1 Erl COoii mamaTu 6-15
0u2 [lepenanpsxenue 6-9 [Er2 OmmOKa cBSA3M KJIaBHATYPBI 6-15
0U3 Er3 Ommb6xka B II1 6-15
LU [ToHm>XxeHnEe HaNPsSHKEHUS 6-10 | Er4 OmmbKa KapThl CBA3U (OIIIHS) 6-16
Lin OO0pbIB BXOJHOH (a3bl 6-10 [ Er5 Omnbka onuMOHAIBHON KapThl 6-16
OPL | OGpbIB BBIXOHOH (a3sl 6-11 | Er6 OmmOka B QyHKIUAX 6-16
OHI [Ieperpes paguaropa 6-11 | Er7 Omnbka B HACTpOMKax 6-17
OH2 | ABapusi 10 BHEIIHUM NPUYMHAM 6-12 [ Er8 Ommbka cBsi3u RS485 6-17
OH3  |Ileperpes IIY BHyTpH 6-12 | ErF Ommbka coxpaHeHUs] apaMeTpOB 6-1%
10CJIe MOHWKEHUs HalpsKEHUs!
Ommbka cBsizu RS485

TerutoBas 3aIuTa JIBUTATEIA ErP N 6-18

OH4 repmicropom (PTC) 6-12 (ONIIMOHATBLHOM TIATHI)
ErH Ommobka LSI (mnate! nutanus) 6-19

[1] O0Cn KparkoBpeMeHHasi meperpy3ka no ToKy

[IpoGnema Brixonnoi Tok 1Y mpeBslliaeT ypoBEeHb NEPETPY3KH I10 TOKY.

OC1  Ileperpyska o TOKy BO BpeMsl yCKOPEHHUS

OC2  Ileperpy3ka 1o TOKY BO BpeMs 3aMeJICHUS

OC3  Ileperpy3ka Bo BpeMsi paOOThI Ha TOCTOSTHHOW CKOPOCTH

Bo3moxHbie
MIPUIHHBI

Crioco06 mpoBepKH U yCTPaHEHUST HETIOIAIK|

(1) Beixonnsie
kieMmbl [TH Osutm

Otcoeaunute npoBofa, coenunennsle ¢ kaemmamu 114 (U, V, u W) u usmepsre
Mex(azHOe CONMPOTUBIICHUE B HUX. YOEIUTECH, UYTO COMPOTUBIICHUE HE CIUIIKOM

3aMKHYThI HU3KOE.

HaKOPOTKO. > VYnanute 3aMKHYThIe 4acTu (IIpU HEOOXOAMMOCTH - 3aMEHHMTE MPOBOJA,
KOHTAKThI PEJI€ U JBUTATENb).

(2) B Otcoenunaute mpoBoga ¢ kiaemmamu I (U, V, 1 W) u npousBeaute Tect

BBIXOJIHBIX MErOMMETPOM.

kiemMmax [T > 4 Vnanure 3aMKHYThIE YacTu (MpU HEOOXOIMMOCTH - 3aMEHHUTE MPOBOIA,

MIPOU30IILIIO KOHTAKTHI peJie U JIBUTATEIb).

3aMbIKaHUE Ha

3eMIIIO.

3) Ouenb CrnenmanbHeIM  pUOOPOM  HM3MEphTE€ TOK JBUTATENsA. VICTIONMB3yWTE ATY

OO0JBIIIOI MOMEHT uHGOPMAITUIO IJI OTPeACTICHUS] YPOBHS HarPy3KH.

Harpys3Ku. => Eciu Harpy3ka okasaiach 04eHb OOJBIION, YMEHBIIHUTE €€, IN0O YCTaHOBUTE

0ostee moruHbIi I1Y.
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[TpoBepbTe, UMEIOTCS JIM CKAYKOOOpa3HbIe H3MEHEHHS TOKA.

> Ecnu umerorcs ckaakooOpa3Hble U3MEHEHUs, YMEHBIIUTE Harpy3Ky, JIH0O

YBEJIMYbTE MOIIHOCTH [TY.

> Bxrounte orpaHnydeHus Ha MEePerpy3Ky Mo TOKY (H12=1).
(4) 3HaueHue, [IpoBepbTe, 4TO BHIXOJHOM TOK YMEHBIIIAETCS, U JBUTaTEIb HE OCTAHABIMBACTCS
YCTaHOBJICHHOE I | TIPU yCTaHOBJIEHUU Oojiee HU3Koro 3HaueHus s F09, uem Tekyiee.
dbopcupoBaHus > [Tonuswre 3HaueHue M1t popcupoanust momeHta (F09), ecnu nBurarens
MOMEHTa (FO9) | e ocTranoBUTCHI.
0Ka3ajoch
CJIUIIKOM 0O0JIbIIIOE
(F37=0,1, 3,
unu 4)
(5) Bpewms Y6enurech, 4TO OBUTATENb BHIPAOATHIBAET TOCTATOYHBI MOMEHT B TEUYECHHE
YCKOpEeHHUsI/3aMeJIe | YCKOpeHUs/3aMeIcHusl. MOMEHT BBICUHTHIBACTCS M3 MOMEHTA HWHEPIHH JIIs
HUS 0Ka3aJI0Ch | 3arpy3KH U BPEMEHH YCKOPEHHsI/3aMeICHUSI.
CITUIIKOM KOPOTKUM | = YBenmuubre Bpems yckopenust/3amemicaust (FO7 u FOS).

> 4 Bxrounte orpannuenus o Toky (F43).

> 3amenute [TY Ha Gosiee MOLTHBIN.
(6) Ortkionenust B | Yoeaurech, 4YTO BEJIMYMHBI TIOMEX COOTBETCTBYIOT HOpME (Hampumep
paboTe, BhI3BaHHBIC | IPABUIBHBIC COSIMHEHUE U MPOKIIAIKA TPOBOIOB IIETICH YIIPaBICHUS U CHIIOBBIX
oMexaMu TICTICH )

> N3mepswre Benmuuny nmomex. Omrcanue nporeaypsl cM. [Ipunoxkenne A

HNuctpykuun FRENIC-Eco (MEH456).

> Bruttounte apromarndeckyro perynupoBky (H04).

> 4 YCTaHOBHTE TOTIOTHTEIh TICPEHANPSDKCHUH Ha 3JICKTPOMATHUT WIIH
MIPOBOJJHMKH MAarHUTHOTO KOHTAKTOPA, BBI3BIBAIOIIETO TOMEXH.

[2]
[Ipobnema

EF 3ambikanne Ha 3emunio (1 90 kBt u 6osiee)

Tok, mpoTrekaromuii yepe3 BeIXoaHble kieMMbl [TH Ha 3eMI1t0, MHOTOKPAaTHO MPEBBIIIAET

JOTYCTUMBIN TOK yTEUKH.

Bosmoknas Crioco0 mpoBepKHU M YCTPAHEHUS HEMOIaAK!

IpUYMHA

(1) Breixomnas | Otcoenunute mpoBona u3 BeixoaHbix kiemMM ([U], [V], and [W]) u npousBenute
KJIeMMa ITY | Tect METOMMETPOM.

3aMKHYTa Ha | = VYnanurte 3aMKHyTble Ha 3€MJII0 4acTH (IIPOBOAA, KIEMMBI, JHOO
3EMJIIO JIBUTATEJIb).

(3a3emuieHE B

oOpplBe WU B

HOpME).

[3]
[IpoGnema
NECPpCHAPAKCHUA
0Ul
ou2
ou3

Hampsixenue

0Un Ilepenanpsikenue

3B€HAa IIOCTOSHHOIO TOKa IIPEBBIIAECT TNPEACIbHBIA  YPOBEHb

[lepenanpsikeHne BO BpeMsl YCKOPEHHUS.
IlepenanpsikeHre BO BpeMsl 3aMEJICHHUSL.

[TepenanpsipkeHre Bo BpeMsi pabOThI Ha TOCTOSIHHON CKOPOCTH.
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n3-3a CKa4yKa TOoKa I10
IIUTAaHHUIO.

Bosmoxnas Crioco0 MpoBepKH U yCTPaHEHUs HEMOIaIKA

IpUYHHA

(1) Hamnpsxenue | M3mepbTe BXOOHOE HANPSKEHUE

nutanus T4 > 4 [loHuspTe HampsokeHWe A0 JOMYCTUMOIO B COOTBETCTBHU  C
IPEBBIIIAET crenuuKanei.

JIOITy CTUMOE.

(2)Ilepenanpsokenue | Ecnu  Ha MOACTaHIMM — YCTAHOBJIEHBI BBICOKOBOJIBTHBIE KOHIECHCATOpPHBIE

YCTAHOBKH KOMIICHCAIIMM PEAKTUBHOW MOITHOCTH (cos () WM, BKIIOUEH
TUPUCTOPHBIN TmpeoOpa3oBarenb, MOXET BO3HUKHYTh CKAYOK HAIMPSIKCHUS
MTUTAHUS.

-> YcTaHOBHTE APOCCENH 3B€HA MOCTOSTHHOTO TOKA.

3) Bpewms [IepecunTaiiTe MOMEHT TOPMOXKEHHUSI K BPEMEHHU 3aMEJJIEHUS B COOTBETCTBUU C

TOPMOXCHHsI OBbLTO | MOMEHTOM MHEPIIMH HArpy3KH U BO3MOKHOCTsMH [TY.

OYCHb Majo s | = VBenuuste Bpemst 3ameierus (FOS).

Harpy3KH C JaHHBIM | =P Bxrounte pexyneparuBnbiii Topmo3 (H69 = 3), unm  aBromaTnueckoe

MOMEHTOM samemnenue. (H71 =1).

WHEPLUH. > YcranoBute 3amaHHoe HampspbkeHwe (Ha Oaze uactotel) (FOS5) B
nosioxkenue "0" s ynydieHus: TOpMOXKEHUS.

4) Bpewms Y6enureck, 4TO MepeHanpsKeHne BOZHUKAET MOcIie OBICTPOTO YCKOPEHUSI.

yCKOpeHHUsT  ObUIO | = VBenuuste BpeMs yckopenus (FO7).

0UYEHb KOPOTKHUM. > ITonGepure S-xpusyro (HO7).

(5) Bricokas CpaBHUTE TOPMO3HOM MOMEHT Harpy3ku u IT4.

Harpyska npu| =2 VYcranosute (F0S5) = 0 (BbIXOmHOE HAMPsHKEHHE TMPOMOPIIMOHAIBEHO

TOPMOKCHHH. BXOJTHOMY ), YTOOBI YIYUYIIHTh BO3MOKHOCTH TOPMOKEHHUSI.

(6) Cooit B| Yoenurech, Y4TO B MOMEHT BO3HUKHOBEHHs OINMOKH HaNpsDKCHHE 3BEHA

paboTe, BBI3BAHHBIN | TOCTOSIHHOTO TOKA HUXKE 3aIIUTHOTO YPOBHSI.

MOMEXaMHU. > 4 Vaydmmre nomexo3amuimeHHocTb cM. [Ipunoxkenue A MHCTpykuun

FRENIC-Eco (MEH456).

> 4 Bxrounte aBromarnueckuit nepesamyck (H04).

> YcTaHOBUTE TOMIOTUTENb TEPEHANPSHKCHUM Ha AIEKTPOMArHUT WU
MTPOBOJIHUKHA MAarHUTHOTO KOHTAKTOPA, BRI3BIBAIONICTO MIOMEXH.
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[4]
[Ipo6nema

LU IlonmxkeHue HaNpsKeHUs

HaHpH)KCHI/IC 3BCHA NOCTOAHHOI'O TOKa HHUXKC OOIIYCTHUMOTIO.

Bo3MoXHBIE TPUUMHBI

Crioco0 mpoBepKHU M YCTPAHEHHUS HEMOJIaAKU

(1) Bo3nukHoBeHHe nepedoes B
MUTAHUH.

> COpockre OIIHoKy.

4 Ecnu BeI X0THTE 9TO OBI ABHTATEINH MIEPE3AMYCTHIICS, HE
CMOTp# Ha 3Ty OLIMOKY, yCTaHOBHUTE 3HaYCHHE (DYHKIIMOHATIHLHOTO
kona F14 paBubim 3, 4, uiu 5, B 3aBUCHUMOCTH OT THIA HATPY3KH.

(2) Cnumrkom OvIcTpOE
BoccTaHoBlIeHHE nuTanus 1149

(F14=1).

VYoenurecs, uyto nutanue Ha [1Y ObLIO MOAAHO MOCJIE TOTO, KAk
HaNpPsOKECHUE MMUTAHUS 1SN YIIPABJICHUS JOCTUTIIO HE0OXOIUMOTO
YpPOBHSI.

=>» CnoBa BKJIIo4aiiTe ocHoBHOE nuranue [T mocie Toro Kak
MOSIBSITCSI TTOKa3aHHWs Ha TaHeIn oreparopa.

(3) HampspkeHne HCTOYHHKA
MUTAHUS HE IOCTUTIIO
JIOITYCTUMOTO YPOBHSI.

N3mepbTe BXOIHOE HAIPSIKEHUE.
> 4 VYBenuubTe HaNpsHKEHUE 10 JOMYCTUMOIO YPOBHS.

(4) Tlepudepuiinoe
00opyioBaHUE LIETH MUTAHUS
HEHCIIPaBHO WJIK HEBEPHO
TIOJIKITIOYEHO.

H3mepbTe BXOJHOE HANPSHKEHHE YTOOBI OTPEIeTUTD T/1e
nepudepuitHoe 060pyoBaHe cpaboTanio HEMPaBUIbHO, JTH00
KaKoe U3 COCANHEHNH COICPIKUT OIINOKH.

> 3amenure nepudepuiinoe 00opynoBaHue, TMO0 UCIIPABBTE
HETIPaBWIBHOE COEIMHEHHE.

(5) PazHbie Harpy3ku ObLIH
MOZKITIOYCHBI K OJTHOMY
MCTOYHUKY NTUTAHUS U TpeOoBaIu
TOK OOJBIIEH BETMYUHBI IS
3aIycKa, 4TO BBI3BAJIO MPOCAAKY
HanpsHKEHUsI.

M3mepbTe BXOIHOE HANpsHKEHUE U POBEphTe KOIeOaHHs
HaIpSIKEHUS.
> CxoppekTupyite KOHPUTYpaIIIO CUCTEMBI ITUTAHUSL.

(6) Bri6poc myckoBoro Toka
ITY, BBI3BaN mpocagkoit
HaIpsHKEHUs, U3-3a TOTO, YTO
MOIITHOCTh UICTOYHHKA ITUTAHUS
(moncTaHIMK) HE JOCTATOYHA.

[TpoBepsTe, BOZHUKAIOT JIM OUTHOKY MPH MEPEKITIOYCHUH 3aIIUTHOTO
aBromara (MCCB), ycrpoiicTBa 3amutHoro HanpspkeHust (ELCB)
WJIM MarHUTHOTO KOHTaKTOPA.

=> CKOpPPEKTHPYHTE MOUIHOCTh HCTOYHUKA TUTAHUSL.

[51]
[IpoGnema

Lin OO0psiB BxogHOi (a3bl

OOpbIB Bx0HOM (pa3sbl, 1100 MOBBILIEHHBIN pa3zdaiaHc MEX(Pa3HOTO HAPSIKEHUS .

Bo3Mo)xHBIE TPUYMHBI

Crnioco0 mpoBepKHU U YCTPaHEHUS HEMOJIaAKU

(1) I'maBHBINM pOBOX BBOAA N3mepbTe BXOAHOE HANIPSKEHUE
UTAHUS TIOBPEXKICH. > OTpeMOHTHPYHTE WM 3aMEHUTE TPOBOJIKY.
(2) KnemMHbIE GONTHI Y6enureck, 4To Bce KiieMMHbIE 00nThI [TY 3aTSHYTHI TOIKHBIM

nutanus [1Y He 3aTaHyTHI.

obOpazom
> [TpoTsiHUTE KIIEMMHBIE OOJTHI.
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CJIMIIIKOM BBICOKA.

BosmoxHbIe Crioco0 mpoBepKHU U yCTpaHEHUS HEMONAAKU

MPUYUHBI

(3) Mexda3zHbrii N3meppTe BXOAHOE HAIPSKEHHE.

pa3bamnanc -> [Moncoenunute BxoaHo# apaccens (ACR) uroObl yMEHBIIUTH pa3dasiaHc
HATIPSDKCHUS HaTPSDKEHUS MEXKTy BXOAHBIMU (ha3aMHu.

NUTaHUS BEIIUK -> 3amenurte [TY Ha Ooee MOIIHEBII.

HATIPSHKEHUS

(4) Huxnugeckoe

N3mepbTe Manyro BOJIHY HAalPsKEHUs 3B€HA ITOCTOSHHOIO TOKA.

BO3HUKHOBEHHE -> Ecnu mokaszarenb BeuK, HEOOXOIUMO YBEIUYUTh eMKOCTh [1Y.
neperpy3Kku

(5) HaITY momano | [Tposepsre Tum ITY.

ofHo(azHoe > [onaiite  Tpexdaznoe  nuranue. FRENIC-Eco nHe  moxer
HampsHKCHHE, (YHKIIMOHUPOBATH TIPH OAHO(A3HOM MUTAHUH.

BMECTO

TpexdaszHoro.

@_ BbI MOXeTe OTKITIOYHTD 3aIIUTy OT 0OpBIBa BXOAHOM (ha3bl ¢ moMoIbio (pyHKIHOHaIbHOTO Koga HO8.

[6]

OPL OO0psbIB (pa3bl HA BBIXOE.

[Ipobnema [Tponsomren oOpwIB ha3bl HA BBHIXOJIE
Bo3MoxHbIE Crioco0 npoBepKH U yCTPaHEHUS HEIOJIAIKH
PUYUHBI
(1) Berxomubie N3mepbTe BBIXOIHOM TOK.
nposoxa T4 > 3amMeHuTe MOBPEXKICHHbBIE ITPOBO/IA.
MOBPEXKICHBI.

(2) ToBpexaeHsbI
poBoOJa OOMOTKH
JIBUTATEJIsI.

W3mepbTe BBIXOIHOM TOK.
> 3aMeHUTE JBUTATEIIb.

(3) KiemmHbIe

[IpoBepbsTe MOMEHT 3aTsHKKU OOJITOB BBIXOAHBIX KiiemM [1TY.

OO0JITBI Ha BBIXOJIE > 3aTsiHUTE KIIEMMHBIE OOJTHI.

ITY He 3aTsHYTHI

JIOJDKHBIM 00pa3oM.

(4) bbin > Henb3st ucnonb3oBark omgHOdasHeid nBurarenb. OOpaTuTe BHHUMaHUE,
MIOICOEIUHEH yro ¢ FRENIC-Eco MOXHO HCIONIB30BaTh TOJIBKO Tpex(a3HbIil aCUHXPOHHBIN
oxHO(a3HBIN JIBUTATEIh.

JIBUTATENb.
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[7] OH1 Ileperpes paguaropa
[Ipobnema [ToBbllIEeHHAs TeMIEpaTypa paaruaropa.
Bo3MoxHbIe Crioco0 npoBepKH U yCTPaHEHUS HEIOJIAIKH
IPUYUHBI
(1) Temmeparypa N3meprte okpyxatomryto [TY temmeparypy.
Bokpyr T4 > [Tonussre okpyxkatomryo [TY temmeparypy (ylydiiuTe BEHTHIIALIUIO
MPEBBIIIACT nrkaga/mOMeIeHUs ).
JIOY CTUMYIO.
(2) 3akpbIThI IIpoBepbTe BENMMYMHY YCTaHOBOUYHBIX 3a30pOB BOKpyT I1Y.
BEHTUJISILUOHHBIE > YBenuubTe 3a30pBHl.
KaHaJbl. [TpoBepsTe HE 3a0UT JU pagraTop.
> [Tpouucture paguaTop.
3) Cymmapnoe | IIpoBepbTe cymmapHOe BpeMsi paboThl OXJIaxaaroulero BeHTuwisTopa. Cwm.
BpeMst paboThI I'maBy 3, Pa3nen 3.4.6 "Undopmanus 1o TEXHUYECKOMY 00CITYKUBAHHION.
OXJIAXKJAIOIIETO -> 3aMEeHUTE OXJIAXKIAIOIINI BEHTHIISITOP.
BEHTUJISITOPA BusyanbHO NpoBEpHTE, HOPMAJIBHO JIM BPALLAETCS OXJIaK A0 BEHTUIISITOP.
MPEBBIIIAECT -> 3aMEHUTE OXJIAXKIAOIINI BEHTHIISITOP.
CTaHIAPTHBIN
nepuo, Jioo y
OXJIQXK1aI0IIIETO
BEHTUWJISITOpPA
MIPOU30IILIO
OTKJIOHEHHE B
pabore.
4) Harpy3ska N3mepbTe BBIXOHOM TOK.
ITY cnumikom > YMeHpIIUTEe HArpy3ky (Hampumep, IMTyTeM YMEHBIICHHUS Topora
BBICOKAs cpabarbiBaHus 3aIUTHI OT neperpy3ku (E34). (3umoit Harpy3ka, Kak mpaBuio,
YBEITUYNBACTCS).
> YMmenpmmTe Hecyuryto yactoty (F26).
> Bxomounte gynkimio 3amutsl ot neperpysku (H70).

Note [TU MmoImHOCTBIO 55 KBT

u Ooyee HUMEIOT OXJIAKAAOIMUC BCHTHUIIATOPBI JIA pPaauaTOpOB U

BEHTUJISITOPHI IOCTOSHHOTO TOKA JJIsl LUPKYJISALUKM BHEIIHETo BO3yXa (paccerBaHus TEIUla BHYTpHU
[T49). lna onpeneneHus ux pacnosoxkeHus cM. InaBy 1, Pazgen 1.2 «BHemHui BUA U KIIEMMHBIE

OJIOKWY.

[8]
[Ipobaema

OH2 ABapus no BHeIIHEMY CUTHAJY

[Tepudepuiinoe obopynoanue Boigano Ha [T4 curnan aBapuu (THR).

(ecrm HEOOXOAMMO HCIIOIB30BATh CUTHAJ aBapuu nepudepuiinoro odopynosanust (THR) o MoxkeT OBITH

Ha3HaueH Ha ofgHy u3 kieMM [X1] - [XS5], [FWD] wmm [REV])

Bo3moxHeie Crioco0 mpoBepKHU U YCTpaHEHUS HEMOJIaAKU

MIPUYHUHBI

(1) beuta [TpoBepsTe paboTy BHEMIHETO 00OPYIOBAHHUS.

aKTUBUPOBaHa > 4 YcTpaHuTe NpuYKMHY 110 KOTOPOM MPOU301IUIA aBaAPHSL.
aBapuiiHas

byHKUIMAS IS
BHEIIHEH 3aIIUTHI

IT4.
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(2) Coenunenue
OBLIO BBITIOIHEHO
HEKOPPEKTHO.

HpOBCpI)Te HpaBI/IJ'II)HOCTI) KOMMYTaIII/II/I BHCIITHUX aBapHﬁHBIX CUT'HAJIOB U KJICMM
K KOTOPBIM OTHOCHUTCSI «ABapus MO BHEIIHEMY CUTHAIy» (Mo0oi u3 komoB EO1,
E02, E03, E04, E05, E98, u E99 ycranaBnuBaercs Ha 3HaueHue "9").

-> IIpaBriibHO COEAMHUTE MPOBOJIA IJI ABAPUNHOTO CUTHAJIA.

(3) HemnpaBunbHble
COCTMHEHUS.

VY6enurech, 4T0 «ABapHs MO BHEUIHEMY CUTHaly» HEHa3Hau€Ha CBOOOJIHBIM
kinemmaMm (EO1, E02, E03, E04, E0S, E98, niu E99).
> HcnpaBbre Ha3HAYCHHUE.

Ybenutech, 4TO Ha3zHa4YeHHWE (HOPMAJIbHOW / WHBEPCHOW JIOTMKH) BHEUTHUX
curHajiioB coBmnagaer ¢ tunoMm komauasl (THR), ycraHoBneHHOU 3HaueHHEeM
kakoro 6o koga EO1, E02, E03, E04, EOS, E98, u E99 nns undpoBoro Bxoxa.
> Y6enurech, 4TO THUIT COBIAIACT.

[9]

0H3 Buyrpennuii neperpes IT4

[IpoGnema Temneparypa BHyTpu I1U npespliaet 10MyCTUMBINA YPOBEHB.
BosMoxHbIE Crnoco6 mpoBepKH U YCTpaHEHUs HEMOIa K1
PUYUHBI
(1) Oxpyxatomast | HM3mepbre okpysKarollyro TeMIepaTypy.
TeMIeparypa > [loHu3bpTE OKpYXKAIOIIYIO0 TEMIEPATYPY, IIyTEM YITyUIIEHUS BEHTHIALNU.
IIPEBBILIACT
JIOITy CTUMBIN
YPOBEHB.
[10] OH4 TenuioBasi 3ammTa asurarenas repmopesucropom (PTC)
[IpoGnema Temneparypa nABHraTesIs MOBBICUIIACH BBIIIE TOIYCTUMOTO YPOBHS.
Bo3MoxHbIE Crioco0 mpoBEepKH M YCTPAaHEHHUS HETIONaIK|
IIPUYUHBI

(1) Temmeparypa
BOKPYT JIBUTATEIIS
MPEBBIIIACT

JOIy CTUMBIN
YPOBEHb.

W3mMepsre TeMnepaTypy BOKPYT JBUTATENs.
> [Tonussre TEMMIEpATYDY.

(2) B cucreme
OXJIAXKICHHSI
JIBUTATEIIS
npousolesn cOoil.

Y6enurech B pab0oTe CUCTEMBI OXJIAXKIACHUS JTBUTATEIS.
-> [TounnnTe, TMOO 3aMEHUTE OXJIAKIAIONIYIO CUCTEMY JIBUTATEIIA.

(3) Harpyska
CIIMIIIKOM OOJIBIIIAs.

N3meppTe BBIXOAHOM TOK.

> YMEHBIINTE HATPy3Ky (HAlpUMep CHU3BTE MOPOT cpabaThIBAHUS 3AIIUTHI
ot nieperpy3ku (E34). (3umoii Harpy3ka, Kak MpaBHIIO, YBEIUUUBACTCS).

=>  [loHu3bTe TemMmeparypy BOKPYT ABHTaTeIIsl.

> YBenuusre Hecynyo yactoty (F26).

(4) BeiOpan IIpoBepbTe  TEXHMUYECKHME  XAPAKTEPUCTUKM M IEPECUYUTAUTE  YPOBEHb
HEBEPHBIN YPOBEHb | HAIPSKEHHUs, 17151 cpabaThIBaHUs IIPU IIEperpeBe.

HaNPsKEHUS > Cxoppekrtupyiite 3HaueHue QyHKIMOHAIbHOTO Koja H27.

3aIUTHI ABUTATEIS

TEPMOPEZUCTOPOM

(H27).

(5) Heepnoe [TpoBepbTe NPaBUIBHOCTh COCTMHEHNS U BETMUUHBI CONTPOTHBICHUM.
COEIMHEHHE > Buecure HeoOxouMble KOPPEKTHUBBHI.

TEPMOPE3UCTOPA
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WJIN PE3HCTOpAa,
3aJIar0IIETO
paboYyIo TOUKY.

(6) 3nauenwue,
YCTaHOBJICHHOE JIS
dhopcupoBaHus
MomenTa (F09)
CJIMIIKOM BBICOKOE.

[IpoBeprre 3HaueHue (QyHKIMOHANBEHOTO kKoma F09 u ycraHOBUTE €ro TakuM
00pa3oM, 9TOOBI IPeOTBPATUTh OTKIIFoYcHHE [TY.
-> YcranoBute 3HaYeHue GyHKIIMOHATHLHOTO Koaa FO9.

(7) BwiOpannas
BonpsT-yactoTHas
XapaKTepUCTUKa He

[TpoBeprre, coBnamarT au Oa3oBas yactora (FO4) u 3amaHHOe HampsHKCHHE HA
6a3oBoii yacrore (FO5) co 3HaYeHUSAMHU HA TUJIBAUKE IBUTATEIS.
> YcranoBute 3HaueHUS (YHKIMOHAIBHBIX KOIOB B COOTBETCTBHH C

COOTBETCTBYET 3HAYCHHUSIMH Ha TIAJIBINKS TBUTATEIS.
napameTrpam
JIBUTATEJISI.
(8) HempaBunbubie | HecMoTps Ha To, uTo He ucnons3yercs Ttepmopesuctop (PTC), mepekmtouarens
HAaCTPOWKHU V2/PTC naxogurcs B nojoxkenuu PTC, uro o3Hauaet, uTo BX0oa V2 aKTUBEH ISt
ucnoas3zoBanus repmopesucropa (PTC) (H26).
> [Ipucsoiite pynkuronansuomy koxy H26 (Bxox tepmopesucropa (PTC))
3HaueHue "0" (He aKTHBEH).
[11] FUS CropeBuuii npexoxpanuressb (Aast [I'Y MmomuocTh0 90 KW 1 BbILIE)
[Ipobnema Beimien u3 ctpost npenoxpanutens BHyTpu [TH.
Bo3MoxxHbie Crioco0 npoBepKH U yCTPaHEHUS HETOJIAIKH
MPUYUHBI
(1) [TpoBepbTe, UMEIH JIM MECTO CKaYOK HAMPSDKEHUS WK KaKue JIM0O TTIOMEXH.
[Ipenoxpanurens > [TpumuTe Mepbl IPOTUB CKAYKOB HAIIPSKEHUS UIIH ITOMEX.
cropen u3-3a > [MounnuTe IT4Y.
KOPOTKOTO

3aMbIKaHUSl BHYTPH
IT4.

[12]

PbF Omudka 3apsigHoii uenu

(s ITY momHoCTRIO 55 KBT 1 Gontee)

[Ipobnema He

paboTaeT MAarHUTHBIA KOHTAaKTOp WJIM 3apsAJHOE COMNpPOTHUBIEHHE OroKa

KOHACHCATOPOB 3B€HA IIOCTOAHHOT'O TOKA.

BosmoxHas Crnioco6 mpoBepKH U YCTpaHEHUs HEMOJaIK1

NpUYHHA

(1) Her nurtanus Ha | IlpoBepsre mnonoxenue nepemblukn (CN) Ha 1uiate MUTaHUS , €CIM IPH
KOHTaKTOpe CTaH/JapTHOM BKJIIOUYEHUU OCHOBHOTO NMHUTAHMSI OHA HAXOAUTCS B IOJIOKEHUU

NC - 310 HEBEpHO.
> Bcrasbre nepembruky (CN) B pa3bem, 0603HaueHHbIH FAN.
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Y6enurech B pabOTe 3alIMTHOTO aBTOMATa, 4To OBl OBITH YBEPEHHBIM B
OTCYTCTBUY MOBPEKACHUI KaOesei/mpoBoIOB.

[Monoxmute, MoKa HaNMpsHKCHWE B 3BEHE IMOCTOSTHHOTO TOKAa CHU3UTCS
(ToracHeT CBETONMOAHBIM WHIUKATOpP HA IAHENW YINPABJICHUsS), a 3areM
BKJIIOUMTE MUTaHHE U cOpockTe TeKylnyro ommOKy. (He Bkiiouaiite aBromar
CJTMIIIIKOM OBICTPO).

(Bxmrounte aBTOMat, JOXKIWUTECh MOSBICHUS CBEUYEHHUS WHAMKATOPA
MAHEIH YIPABIECHHUS U BBIKIIOYUTE €r0, HAa BpeMsl HEOOXOAMMOE sl CHSTHUS
NUTAaHUsI C MAarHUTHOTO KOHTAKTOpa, sl TOTO YTOOBI OH 3aMKHYJ IIeTb
3apsTHBIX PE3UCTOPOB.

B cnywae, ecim mens ympaBleHHS HE MOXET IOJaTh KOMaHIy Ha
BKJIIOYEHHE KOHTAKTOPA, & OH HE MOXKET M3-3a 3TOro cpaborath (MuTaHue ObUIOo
MIO/IaHO OYECHB OBICTPO) — BO3HUKAET CUTYaIust, kotopyto ITH paccMarpuBaet kak
HEHCIIPABHOCTh, U BBIJIACT MIPU ATOM cood1IeHne 00 onnoke.)

[13] OL1 PeJie 371eKTPOHHOH TeNJIOBOM NMeperpy3ku
[Tpobnema bbua akTuBHpOBaHa (PyHKIMS MaTEeMaTHYECKH BBIYMCICHHOTO NIeperpeBa JBUTaTels.
Bo3moxHbie Crnioco6 mpoBepKH U YCTpaHEHUs HEMOIa 1K1
MPUYUHBI
(1) Xapakrepuctuku | [IpoBepbTe XapaKTEpUCTUKHU JABUTATENS.
AIEKTPOHHOM > 4 [TpoBeprTe mapameTps! GyHKIMOHATBHBIX K00B P99, F10 u F12.
TEepPMabHOM > Hcnonp3yiiTe BHELTHEE TEPMO-PENE, OTKIIOYUB AIIEKTPOHHOE.

Meperpy3Ku He
COBIAJIAIOT C
XapaKTepUCTUKAMHU
neperpys3Ku
JIBUTaTEJIsl.

(2) Yposenb

[IpoBepbTe NOMyCTUMBIN TOK B IBUraTele.

CJIMIIKOM KOPOTKOC.

aKTUBAIIAM IS -> N3menute 3HaueHne GyHKIHOHAIBHOTO Koma F11.

JJIEKTPOHHOTO

TEpPMOpETIe He

COOTBETCTBYET

TpeOOBaHUSIM.

(3) Bpewms Vb6enurecs, 4TO ABUIaTeNlh 00JIagacT JOCTATOYHBIM MOMEHTOM IS
YCKOPEHHUSI WK YCKOpEHHUsI/3aMeUICHUS B 3aIaHHOE BpeMsi. MOMEHT JTOJKEH ObITh
3aMeICHUS JOCTaTOYHBIM. J[J1s1 pa3roHa/0CTaHOBKH HArpy3KH C €€ MOMEHTOM HHEPITUH 32

BpEMs yCKOpEHHUsI/3aMe JIEHUSI.

> YBenuubTe BpeMsl YCKOpEHUsl/3aMeITICHUs (FO7 u FO8).

(4) Harpy3ka oyeHb
BBICOKASI.

H3MmepbTe BBIXOAHOM TOK.
> YMeHbIIUTE HATPY3Ky (HanmpuMep mopor cpadaTbIBAHWEM 3aIIUTHI OT
neperpy3ku (E34). (3umoii Harpy3ka, Kak MpaBHiIO, yBETUUNUBAETCS).
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[14] OLU Ileperpy3ka

[Ipo6nema Temneparypa BayTpu [TY nogHsuiack Bblilie JOMYCTUMOIO YPOBHSL.
Bo3MoxHbIe Crioco0 npoBepKH U yCTPaHEHUS HETOJIAIKH

MPUYUHBI

(1) Temmeparypa N3mepbTe Temmeparypy Bo3ayxa okpyxatomryto IT4.

BO3/IyXa, > [Tonussre TeMOepaTypy (Hampumep, yCUIUB BEHTHIIALIUIO).
okpy»xatomero T4

MPEBBILIACT

JIOITY CTUMBIN

YPOBEHbB.

(2) 3nauenue Ymenpmute 3HaueHne FO09 (dopcupoBaHne MomeHTa), W yOemIWTECh, 4YTO
(dbopcupoBanus MOHIDKEHUE 3HAYEHUS He MPUBEAET K OCTAHOBKE JIBUTATETIS.

momeHTa (F09)
CJIMIITKOM BBICOKOE.

>

YcranoBuTe KOppekTHOE 3HaueHue kozxa FO9.

3) Bpewms
YCKOpEHUsI/3aMe]Ie
HUS 0Ka3aJ0Ch
CJIUIIKOM KOPOTKUM

[lepecuuTaiite Bpemsi YCKOpEHUS/3aMEUICHUS C Y4€TOM MOMEHTa HHEPIUU
Harpys3KkH.

> VYBenuubTe BpeMsl YCKOpEHUs1/3aMeIIeHUs (FO7 u FO8).

4) Harpy3ska W3mepbTe BBIXOIHOM TOK.
OKa3aJlaCh O4Y€Hb -4 YMeHbIIUTE Harpy3ky (HampuMep, IMOHU3BTE IOPOr CpadaTbIBaHUS
TSDKEIOM. 3auThl oT neperpy3ku (E34). (3umoii Harpyska, Kak MpaBUiI0, yBEIUUUBAETCS).
> YMensbImTe Hecytyto gactory (F26).
> Brrounte GyHkuuio 3amuTel ot neperpysku (H70).
(5)BentunsiunonHoe | [IpoBepsTe, BhIAEpKaHBI U pacCTOsTHUS Ipu MoHTaxe [1Y.
OTBEpCTHE > YBenuubTe pacCTOSTHUSL.
3a0JI0KUPOBAHO. [IpoBepsTe, HE 3a0UT JIM paguaToOp

> [Tpounctute paauatop.

(6) Hcrek cpok

ITpoBepbTe, HE UCTEK JIU COK CITyKObI OXJaXkaaromero BeHTuisropa. Cm. I'masa

CITyKOBI 3, Paznen 3.4.6 «Hdpopmanus mo TEXHUIECKOMY 00CTY>KUBAHUIO.
OXJIAXKAIOIIETO > 3aMEeHHTE OXJIAXKAAIOIINNA BEHTUIISITOP.

BEHTWJIATOPA, UIIU BusyaneHo npoBepbTe, HOPMAIbHO JIU BPAIIAETCs OXJIaKAAIONINI BEHTHIIATOP.
OXJTaXK It > 3aMEeHUTE OXJIAKIAIOIIUA BEHTHIISATOP.

BEHTHWJISITOP BBILIEI

U3 CTPOSL.

(7) JBurarenn N3mepbTe TOK YTEUKH.

IIOJIKJIFOYEH > Ycranosure Ha [T BeixonHo# ¢punstp. (OFL).

CJIMILKOM JJIMHHBIM
KabeaeM, UTo
BBI3BIBACT OOJIBIION
TOK YTEUKH H33a
OOJIBIIION €MKOCTH
Kabes.
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[15] Erl Cooii namsitu

[Ipo6nema Ommbka, BO3HUKAIOIIAS TP 3aITMCH TaHHBIX B amsTh [1Y.
Bo3MoxxHbIe Crioco0 npoBepKH U yCTPaHEHUS HEIOJIAIKH
NPUYUHBI

(1) B To Bpems kak
ITY 3anuceiBan
JIaHHEIE, 010K
MUTAHUS OBLT
BBIKJTIOYEH U
HanpsHDKEHHE Lenn
yOpaBIeHUS yIaio.

VY6enurech, 4TO Ha)KaTHE KIABHILN OTMEHsIET OLIMOKY MOCIIE TOro, KaK
yCTaHOBJIEHBI 3aBozickue napametpsl (HO3 = 1).

=> [locre mepe3arrycka ¢ 3aBOICKHMH yCTaHOBKAMH - YCTAHOBUTE CBOH
3HaueHMs! (PyHKIIMOHAIBHBIX KOJIOB.

(2) B momeHT

y6CILI/ITCCB, YTO OBUTH BBIITOJHEHEI MEpPbI IJIA obecneueHus

LCIIb YIIPABJICHUA

3anucu MOMEXO03alIUIIEHHOCTH (3a3eMIICHUE, pa3eNibHas MPOKIIaIKa KOHTPOIHHON U
uHdopmaruu T4 CUJIOBOM 11erH). Tak ke Mpou3BennuTe JEHCTBUSA, YKa3aHHBIC B II. | .
noaseprajics 9 YHy‘-II_HI/ITe IIOMEXO03aIMNIIICHHOCTD. YcranoBuTe CBOU 3HAYCHUS
MHTEHCUBHBIM (GYHKIMOHAIBHBIX KOJIOB MOcie cOpoca X Ha 3aBOJCKUE YCTaHOBKHU.
IIoMeExaM.

(3) TloBpexnaena | YcranoBute 3aBojckue nanubie (HO3= 1), 3arem cOpockTe ommoOKy HakaB

KJIABHIITY 1 yOenuTech B MCUE3HOBEHUH OITHUOKH.

> [MpuunHON BOZHUKHOBEHHUS 3TOW OMIMOKH SIBISICTCS HEHMCIPABHOCTh
riatel ynpasienus (PCB) (Ha kotopoil yctaHoBiieH nponeccop). CBsSKUTECH ©
npencraButeneM komnanuu Fuji Electric.

[16] Er2 Omu0ka cBsi3u ¢ NaHEJbIO YIIPABJICHUSA

[Ipobnema OmmbKa pu CBSI3U MEXKIY MMaHeNblo yrnpasieHus u [14.
Bo3MoxxHbIE Crioco0 poBEpKH M YCTPaHEHUS HETIOIaIK|
MPUYUHBI
(1) IMoBpexxnenne | [IpoBepbTe MENOCTHOCTH Kabesi, KOHTAKTOB M COCTUHEHUH.
uHTEpPeicHOro > 4 [ToBTOpHO BCTaBBTE pazbeM KaOeds.
Ka0eJis WK TUI0X0# | = 3ameHuTe Kabelb.

KOHTAKT.

(2) INonaganue B
ITY mHTEeHCUBHBIX
IOMEX.

Y6eautech, 94TO OBLITN BBITIOJHEHBI MEPHI JIJIsi 00€CTICUeHUS
MMOMEXO03alUIIEHHOCTH (3a3eMJICHHE, pa3/ieibHasl MPOKIaKka KOHTPOJIbHOU U
CUJIOBOI Liemn).

-> VYiyqmmTe moMexo3amuieHHOCTh. JJOnoTHUTEeNbHYI0 HHPOPMAIIHIO
cM. B [Ipunoxenue A Uncrpykimn FRENIC-Eco (MEH456).

(3) INanenn
oreparopa BhIILIA
U3 CTPOS.

VYo6eautech, uto ommbOka Er2 He MosABISETCS, €CITU BbI MOACOSTUHUTE APYTYIO
nmanens k [TY.
> 3aMeHHTe aHe b OIepaTropa.

[17]

Er3 Ommuoka B LIIT

[Mpo6iema BozuukaoBenue ommbku npu LI (LIT paboraet HeCTaOMIBHO).

Bo3Mmoxxnas
IpUYMHA

Crnioco0 mpoBepKHU U YCTpaHEHUS HEMOIaAKU

(1) Ionaganue B
ITY mHTEeHCUBHBIX
IOMEX.

Vbenutech, YTO OBUIM  BBIIOJHEHEI MEpBI it obecrieueHus
MOMEXO03alUIIEHHOCTH (3a3eMJICHHE, pa3feNibHas MPOKIaJKa KOHTPOIbHOW U
CUJIOBOI Liemn).

-> YnydmnTe moMexo3amuiieHHOCTb.
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[18] Er4 OmmoOka cBsi3u ¢ ONUMOHAJIbHON MJIATOM
[Ipobnema OmmbKa CBS3M MPOU30IILTA MEX/Ty ONMIMOHAIBHOM Trarou u [TY.
Bo3MoxHbIE Crioco0 poBEpKH M YCTPaHEHUS HETIOIaIK|
IPUYHUHBI
(1) [Ipobnema | Yoemutech, 94TO pa3beM OMIIMOHAIBHOM TIJIaThl TOJHOCTHIO BCTaBieH B [14.
CO CBA3BIO U3-3a > 4 JEMOHTHUPYWTE IU1aTy U cMOHTUpyMTe ee B [IY cHoBa.
KOHTaKTa MEXy
ONIIMOHAJILHON
rtatoit u 114,
2) ITonaganue | Yoemurech, 4YTO OBUIM  BBIOJHEHBI MephbI i1 oOecreyeHus
B [T4 MMOMEXO03aIUIIICHHOCTH (3a3eMJICHHE, pa3felibHas MPOKJIaJKa KOHTPOJIBHOU M
WHTEHCHUBHBIX CUJIOBO LIeTin).
TOMeX. > VYiyumuTe noMexo3aiuiueHHOCTb.
[19] Er5 Omu0ka onuuoHAJbLHOIN IJIAThI

Omnbxka, oOHapyxuBaeMasi onuMoHaapHOU mare. s Oonee moapoOHONW MH(POPMAIMM O BO3MOXKHBIX
npu4rHax cM. MHCTpYKIHUIO K ONIIMOHAILHOM IUIaTe.
[20] Er6 Ommudka B padore I1Y.

[Ipobnema Hexoppekrnoe ynpasnenue [T4.

Bo3moxHas npuunHa

Crioco6 mpoBEepKH U YCTPAHEHUS HETOJIAIKH

(1) Knormka

ObLIa HaXkara, Koraa

HecMmotps Ha 1o, yTOo KOManaa Run nogana Ha coorBercTByromuil Bxon 114 nin,
MOCPEACTBOM ONMIMOHANBHOM TiaThl [TH 3ameqnuiics 10 0CTaHOBKH.

H96 = 1 wm 3. > Ecnu 310 He Obl10 3aymMaHo npoBepsTe ycTaHOBKH H96.
2) beina Ecnu npu noctyruienun Ha [T komanast RUN,mr00as u3
aKTMBUPOBaHa HIDKEIPUBEIEHHBIX (DYHKIMI HAUMHAET BBITOIHATCS !

(byHKLUS TPOBEPKU
HAJINYUS KOMaHIbI
3amycKa

(H96 = 2 unu 3).

- Bxirouenue nuranus

- Copoc ommobOku

- Ilepexmouenue Ha paboty ¢ ynpasiaeHueM 1o cetu (RS485)
[lepecmoTpuTe yCTaHOBKM NPUOPUTETOB KOMAaHIaM YIIpaBJICHUS
Ecnu 3tu Mepsl He 3¢ eKTHBHBI, TPOBEpbTE YCTaHOBKHU Koza H96.
(n1s1 TOro, yToOB! cOpocuTh OoMOKY — cHuMuTe ¢ [T4 xkomany RUN)

>

3) Ha onun u3
U(PPOBBIX BXOIOB
OBLI MOJaH CUTHAI
(STOP).

[Togaua curnana (STOP) Ha oquH U3 U(PPOBBIX BX0M0B ocTaHapnuBaeT [1U 3a
BpeMms octanoBku (H96).

-> Ecnu 310 He ObLI10 3amIaHupPOBaHO, IPOBEPHTE 3HAYCHUS YCTAHOBOK
¢yHkmoHanbHbIX kK0J10B 0T EO1 no EOS5 xonrakroB X1 - X5.
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[21]
[Ipo6nema

Er7 Ommubxka B HacTpoiKax

ABTOMaTHYHAs HACTPOIiKa BbI3BajIa COOH.

Bo3Mo)xHbIE TPUYMHBI

Crnioco0 mpoBepKHU U YCTPaHEHUS HEMOJIaAKU

(1) bbuta motepsina
(daza B COeIMHCHUH
Mexay 14 u
JIBUTATEIICM.

-> Coenunure asurarens ¢ [TY gomkHbIM 00pazom.

(2) Bonpr-yacToTHas
XapaKTePUCTHKH U
TOK JIBUTATEIIS 331aHBI
HEBEPHO.

[IpoBepsre, coBnanaroT Jiu napameTpsl PyHKIMOHANBHBIX Koo F04, FO5,
H50, H51, P02, u PO3 ¢ TexHMUeCKUMU XapaKTepUCTUKAMU JBUTATEIIS.

(3) KabGenb mexay IT4
W IBUTATEIIEM
CJIUIIIKOM JUIMHHBIN.

Y6enureck, 4TO IMHA COENUHUTENBHO Kabens mexay [14 u nurarenem He
npessimaet 50 M.

-> Ecmu aT0 HEoOxomumo, nzamMenute pacnonokenue [T4 u npurarens, mis
YMEHBIIICHUS JITHHHBI COSTMHUTEIBHOTO Kabes.

> 4 OTtkimrounte QYHKIIUIO aBTOMAaTHYECKOW HACTPOUKHU U (DYHKITHIO
aBTOMAaTHUYECKOTO MMObeMa MOMEHTa (ycTaHoBuTe Juist koga F37 3nauenue "1").

(4) MomHOCTH
JIBUTATEIIS
3HAYUTEIBHO
OTJINYAETCS OT
morrHoctH ITY.

Vb6enurecs B TOM, YTO MOIIHOCTh ABUIaTe/Isl MeHbIIe yeM MomHocTH 114 He
Oosiee yeM B TPH pasza UM HE OoJiee ueM B JiBa pa3a OoJblIIe.

-> 3amenuTte ITY Ha moaxoasmiyuii MO MOITHOCTH.

> 4 Bpyunyto onpenenure 3HaueHue napamerpos asurarens P06, P07, u
POS8.

> 4 OTxirounTe QyHKIUIO aBTOMaTHYECKOM HACTPOMKH U (DYHKLIUIO

aBTOMAaTHYECKOTO OAbEMa MOMeHTa (ycTaHoBUTe i1l kosia F37 3nauenue "1").

(5) JIBurarenn
CHEIHAJIBHOTO
WCTIOJTHEHMS,
Harpumep
BBICOKOCKOPOCTHOM.

> 4 OTxirounTe QyHKIUIO aBTOMaTHYECKOM HACTPOMKH U (DYHKLIUIO
aBTOMAaTUYECKOTO NOAbeMa MOMeHTa (ycTaHoBUTE 171 kosa F37 3nauenue "1").

A

Bonee monmHo#i nHOpMamu 06 ommOKax B HACTPOiKe, cM. «OMIHMOKY PU HACTPOMKE» B I71aBe 4,

pazznen 4.1.3 «IloaroToBka mepea TECTOBBIM 3aITyCKOM — YCTaHOBKA JaHHBIX (DyHKIIMOHAIBHBIX KOJTOBY.
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[22]
[Ipo6nema

Er8 Omuoka cesizu RS485

[Tpou3sonuia omubka npu padore no nnrepdeiicy RS48S.

Bo3Mo)xHBIE TPUYMHBI

Crioco0 mpoBEpKHU U YCTPAHEHUS HEMOJIAAKU

(1) Hacrpotiku IT4 u xocTa
OTJINYAIOTCS.

CpasHnute HacTpoliku kozoB oT Y01 1o y10 ¢ HacTpolikamu XocTa.
> HcnpaBbTe HACTPONKM €CIIM OHU OTJIMYAKOTCS.

(2) Jlaxxe ecnu He OBLIO
YCTaQHOBJICHO BpEMs
onpexaeneHus omnoku (y08),
CBSI3b HE OCYIIECCTBISICTCS B
YKa3aHHBIN MIEPUOSI.

IIpoBepbTe HACTPOMKHU XOCTA.
> N3menuTe HACTpOWKH MPOrpaMMHOTO OOECIEUEHHUs XOCTa,
1100 yCTaHOBUTE UTHOPUPOBaHUE OTCYTCTBUA 0TBeTa (Y08=0).

(GYHKIHOHUPYIOT MO IPUYUHE
HEMPAaBUILHOTO COSAMHEHUS U

3) Xocrt (manpumep, PLC | IIpoBepbTe X0CT

wm [IK) He pabortator 1O | = HckmounTte ommOKy B KOMILIEKTAIUH.

pUYHHE HETPABHIILHBIX

HAaCTPOCK W/WiH Je(hEeKTHOTO

POrPaMMHOTO

obecnieueHns/000pyI0BaHUSI.

4) Konseptopsi [IpoBepsre KOHBEpTOp RS48S5.

uHTepdercoB (Hanpumep, | = N3menute HacTtpoiiku koHBepTOopa RS485, orcoenunute u
koHBepTOpsl ~ RS485)  He | cHOBa mozpcoenMHUTE MPOBOJAA, WIM 3aMEHUTE KOHBEpPTOp Ha

COOTBETCTBYIOLIUI TPEOOBAHUSIM.

HAcTpoek, Jubo  Jedexra

000pyIOBaHUs.

(5) WuTepdeiicHbrit [TpoBeprTe 1ENOCTHOCTH Kabes, KOHTAKTOB U COCTUHUTEIICH.

kKabeiab  TOBPSKACH, WIH | =P 3aMmeHunTe Kadeb.

IUIOXO#M KOHTAKT.

(6) Ha ITY BoszneiicTBytoT [YOenurech, 4TO OBbUTM BBIMOJIHEHBI  MEpbl I oOecreueHus
WHTEHCUBHBIE TIOMEXH MMOMEXO3alIUINeHHOCTH  (3a3eMJIeHUe,  pa3ieibHas  MPOKIIAIKa

KOHTPOJIBHOW M CHJIOBOM IICTIM ).
> Viay4muTe noMexo3alueHHOCTb.
> 3amenute Bam KoHBepTop RS485 Ha pexomeHayemblil

KOHBEPTOP.
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[23]
[Ipo6nema

ErF Ommnoxa coxpaHeHusi napaMeTpoB MOCJIe NOHUKEHHSI HATIPSIAKeH Ul

ITY He coxpaHseT JaHHbIE, TAKHE KaK KOMaHa 4acToThl 1 koManaa [ IN/1 perynupoBanus,

YCTAaHOBJICHHBIC ITOCPEACTBOM KJIaBUATYPbI, B MOMCHT, KOI'/la IMTAHHUC OBUIO BBIKJIFOYCHO.

HaNpsDKEHUS B 3BEHE
IIOCTOSTHHOTO TOKA,
BO BpeMs ONEpALHU
COXpPaHEHUs JAHHBIX,
MIPUYMHOM SBIIAETCS
OBICTPBII pazpsin
KOHJICHCAaTOPOB 3B€HA
IIOCTOSTHHOTO TOKa
IIPU OTKJIFOYEHUU
IUTaHUs

Bo3MoxxHbIE Crioco0 poBepKH M yCTPaHEHUST HETIOIaIK|

MMPUYIKNHBL

(1) Bneszannoe | [IpoBepbTe, CKOJIBKO BPEMEHU 3aHMMAET NMEPUOJ MaJICHUS HANPSKEHUS B 3BECHE
naacHuc MMOCTOAHHOI'O TOKA, 10 3aJaHHOTO YPOBHS IOCJIC OTKIIFOUCHUSA TUTAHHA.

> Hckmounte MNpUYMHY, MO KOTOPOM MPOUCXOOUT  ObIcTpas paspsiika

KOHJICHCAaTOpPOB 3BEHA IIOCTOSHHOrO Toka. [locime HaxkaTtus KiIaBUIIM "
BBIXOZA M3 AaBapUMHOIO COCTOSHUS, NpPH IOMOIIM IIAHEJIM OIeparopa,
BOCCTaHOBUTE Ballli HACTPOMKM (KOMaHIbl 4acToThl M KoMauawl [IM]]
PEryIMpoBaHus) U Mepe3ayCcTUTE ABUraTeNb.

(2) UnTencuBHbIe
IIOMEXHU
BO3zeuCTBY10T Ha [TH
BO BpeMs
COXpaHEHUs JaHHBIX,
MPU OTKITFOUYECHUH
IMUTaHUS.

Yoenurecb, UYT0 OBUIM  BBIMOJHEHBI Mepbl g obecnieyeHHs
MIOMEXO3aIUIICHHOCTH (3a3eMJICHUE, pa3eibHas MPOKIJIAJKa KOHTPOJIBHOW M
CUJIOBOH 1IETIN).

> Vaydmmre noMexo3almuIeHHOCTh. HaxkMuTe KHOMKY JUIL BBIXOJA
W3 aBapuMHOIO peXHMa, BOCCTAHOBUTE Ha IMAHENU OllepaTopa Ballld HACTPOMKH
(komanapl vactoTel M KoMmaHabl [IMJ] perynupoBanusi) M mepe3ammyCTUTe
JIBUTaTEllb.

(3) Heucnpasna
YOPAaBJISAIONIAs cxema

[TpoBepswre, HE oTOOpaXkaeTcs i ErF kakapiid pa3 mpu BKIIOYCHUH TUTAHUS.
> 4 Ota npobiaemMa BbhI3BaHa HEUCTIPABHOCTHIO m1aTel PCB.

(utata PCB). Cespkutech ¢ npeacrasureneM komnanuu Fuji Electric .
[24] ErP Ommuodka cBsizu RS485 (onuuonanbHas kapra)
[Ipo6nema  IIpoucxoauTt ommoOKa cBsA3M B MOMEHT CBs3M RS485 (ommuonanpHas kapra).
Bo3moxnbIE

Crioco0 mpoBEpKH M YCTPAaHEHHUS HETIONMaIK!
IPUYHHBI

N Cpasuure HacTpoiiku kofoB (yO1 mo y10) ¢ HacTpoiikamu

(1) Paznuunbie HACTPOUKH 15 X(I)OCTa p nos (y01 no y10) p
cBs3u y xocta u [14. ' .

> VcnipaBbTe HACTPOMKH.

2)

Jlaxe npu OTCYyTCTBUM pEAKLUU
Ha omuOKy (y18), CBs3b HE TOSIBIISIETCS.

[IpoBepsre XOCT.
> W3meHunTe HACTpOIKM XocTa TUOO0 3a1aiiTe BpeMs
OTCYTCTBUSI peakiuu Ha omuOKy (y18=0).

€)

Xoct (Hanpumep, PLC nnu I1K)
He paboTaroT U3-3a HENPABUIIbHBIX
HACTPOCK U / WK 1e(PEKTHOTO

IIpoBeprTe XOCT.

> Hckimounte npuuuHy OMMUOKU H3-3a 000PYIOBAHMUS.
MPOrPaMMHOTO 00€CTICYCHHSI
/000pynOBaHMS.
(4) Kongeprops! (Hanpumep, [IpoBeprre koHBEpTOp RS485 (KOHTAKTHI).

>

koHBepTOp RS485) He hyHKIMOHUPYIOT
M3-3a HCHPABUIJIbHOTO MOACOCANHCHUA U
HacTpoeK, 1100 aedexTa 000pyI0BaHUS.

N3meHuTe paznuuHbie HACTPOUKHU KOHBEpTOpa RS485,
OTCOCAMHUTEC U CHOBA IMMOACOCANHUTEC NPOBOAA, NI 3aMCHUTC
KOHBEPTOP Ha 3aBEIOMO HCIIPABHBIM.
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MHTCHCHUBHBIX ITOMCX.

Bo3moxxHbIE Crioco0 poBEpKHU U YCTPaHEHUS HEMOJIaAKU

PUYHHbI

(5) IoBpexxneHsl [TpoBeprTe 1ENOCTHOCTH Kabesl, KOHTAKTOB U COCTUHCHHIM.

COCTMHUTEIbHBIE > 3ameHuTe Kabeb.

MMPOBO/IA, WJIA TIOXOH

KOHTAKT.

(6) IT4 monBepxken  |Yoeaurech, YTO  OBUTM  BBHITIOJTHEHBI MepBI Uil o0ecTieueHuUs
BO3JICHCTBUIO MTOMEXO03alUIIEHHOCTH (3a3eMJICHHE, paslielibHas IMPOKIaJKa KOHTPOJIBbHON U

CUJIOBOH TICTIM ).
4 Virydmure noMexXo3aluIIeHHOCTb.
> 3amenute Bail KoHBEpTOp RS485 Ha pexoMeHayeMBIi.

(7) Ilmara ansa cBs3y
RS485 nmama cOoif B

abore.

> 3aMeHHTE TUIaTy.

[25]
[IpoGnema

ErH Ommoka B cxeme miarel nutanus; S5 kBt uiau Boiue (400 V cepus))

OGHapyxeHa omr0Ka B CXeMe TUIaThl TUTAHUS.

Bo3moxHas npuunHa

Cnioco0 poBEpKH M YCTPaHEHU s HETIOIAIK|

(1) HexoppekTtHO

[IepeycranoBure 3HaueHne MoiHocTy B [14.

yCTaHOBJIEHA > Cesoxurech ¢ npeacraButenem kommanuu Fuji Electric.
MOIITHOCTh Ha TUIaTe

yIpaBJICHUSL.

(2) JlaHHbIC, Heobxoqumo 3aMeHUTH T1aTy MUTAHUS.

XpaHsAmuecd B
HaMsTH I1J1aThl
nUTaHuA
IMMOBPCKACHEI.

4

Cespxutech ¢ npeacraButenem komnanuu Fuji Electric.

3) [Tnoxoe
COEIMHEHUE MEKITY
IJIaTOM yNpaBiIECHUS
¥ TIATOM MATAHUS.

OpnHa u3 m1ar — Hy>kK/J1aeTcs B 3aMeHe (I1J1aTa MUTaHUS WIN IU1aTa YIIpaBICHUs).
> 4 Cesoxutech ¢ ipencrasutenem kommnanuu Fuji Electric.
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6.4 IHosiBIeHNe CHMBOJIOB HEeNPABUJILHOI Pa00ThI HA CBETOANOAHOM HHIANKATOPE, KOAbI OIIHO0K

He 0TOOpaKaAIOTCs.

[1]
[Ipobnema

HAa JucILIee 0ToOpaxkaeTcas ————

Ha nucninee oroOpaxaercss HA00p CUMBOJIOB (— — — —).

Bo3moxxHbIe IIPUYNHBI

Crnioco6 MpoBepKH U YCTpaHEHUs HEMOJIa 1K1

(1) [Ipu BEIKITIOYEHUHN
bynxum [TU]]
perynupoBanus (JO1=0), Bbl
n3MeHmu kox E43 ¢ 10 vnu
12.

Bui BoIKJTIOUrH TTA/JT
koHTpoib (JO1=0), xorna C/|
nucIIIei ObUT
3aMporpaMMUPOBAH IS
0TOOpaKCHUS 3HAYCHHSI
¢buHATBHON KOMaH/BI, THO0
oTrBeTHOrO 3HaueHus [T ]]

HaXaTHEM KJIaBHIIIN .

VY6enurech, 4TO KOTZAAa BBl JKEIA€T€ HPOCMOTPETh IIYHKTHI MEHIO,
¢dbysknuoHanpHbell kon E43 He ycTtanoBneH B mojoxenue "10:
¢unaneHas xomanga I[IM]J] perymupoBanus" mu6o "12: OtBerHOE
3nadenue ITAJT".

> 4 Ycranosure E43 npyroe 3HaueHue, HEXEIU
"10" nm "12."

VYb6enurech, 4TO KOrJa BBl JKEJNaeTe NPOCcMOTpeTh komauay I[IM/]
perynupoBanne wunu komaHay IIAJ[ kontposb, IIMJ koHTpOdb
Haxoautcs B cuie win JO1 He ycranosieH Ha 0.

> VYcranosute JO1 B monmokenue "1: Bxirouenue (HopmasiabHas
paborta)" or "2: Briouenue (oOparHast padora)."

4CM

(2) [Lnoxoe
ITY u nanenu oneparopa.

COCOAMHCHUC

[lepen 3amyckoMm, yOEIMTECh, 4YTO Ha)XaTHE KJIABUINU HE
BozaeiicTByeT Ha CJI nucrei.

[ToBepbTe LENOCTHOCTh BHEINIHETO KaOenus Ui MaHedd Oomeparopa,
UCIIONB3YEMOIl ISl yIAIEHHOTO YIIPABICHHS .

> 3amenute uHTepEiCHBIN Kabemb.
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[2] NMOSIBJISIETCS CHMBOJI _ _ _ _(HWJKHee NMOA4YepKHBaHMe)
[Ipobnema CumBon () (umxHee momuepkuBaHue) nosieisiercs Ha CJI mucriee korja BbI

Ha)KMMaeTe KIaBUITy "0 WK BBOAUTE KoMaHay nyck Buepen (FWD), nubo myck nazan (REV). /Isurarens

HC 3aI1yCKacTCA.

Bo3MoxxHbIE Crioco06 mpoBepKH B YCTPaHEHUST HETIOIaIK|

MPUYUHBI

(1) Hanpspkenne Ha |Bwidepere 5 01 B Menro #5 "UHpopmarus mo TeXHHUECKOMY 00CTY>KUBAaHHIO» B

[IMHE 3BeHA MEHIO TIPOrPaMMHUPOBAHUS U MPOBEPHTE HANPSHKEHUE ITUHBI 3BE€HA TTOCTOSTHHOTO

MMOCTOSTHHOTO TOKa | TOKa, KoTopoe HoixkHO ObITh He 6osee 400 B DC s 3-dasznoro 400V.

CJIMIIIKOM HHU3KOE. > Ob6ecneusre [TY BBOA ANIEKTPONMUTAHUS, MOITHOCTHIO, B COOTBETCTBUU C
cnenuduranuen.

(2) I'maBHBIN Y6enureck, 4To IMaBHOE MUTAHUE TIOJAHO.

WUCTOYHUK MUTAHUS | "D Eciii muTaHue BHIKITIOYCHO, BKITFOUUTE €TO.

HE BKJIFOYEH, B TO
BpEMs Kak B
KOHTPOJIBHYIO LIETIb
ITOCTAaBIISAETCS
JIOIIOJIHUTEIILHOE
BXOJIHOE IUTAHUE.

[3] IHosiB/IseTCHA CUMBOJI & 2
[IpoGnema Ha C]] aucnnee nosiBisieTcst CUMBOI (£ 3)
Bosmoxxsble mpuunabl | Cioco0 MPOBEPKHU M YCTPAHEHUS HEMOJIA KU
(1) Bemuuuna, | [IpoBepbTe, 4TO BRIXOAHAS YacTOTa U 0TOOpakaeMblid ko3¢ dunuent (E50) ne
BeiBouMass  Ha  CJ] | mpeBsimaer 9999.
UHINKATOp HE MOXT | = [Ipoussenure HacTpoiiky komga ES0.
OBITh oTtoOpakeHa

(Harpumep B cioyyae
Neperpy3Kn).

6-29



asa 7 TEXHNYECKOE OBCITYXUBAHWE W NMPOBEPKA

I'maBa 7 TEXHUYECKOE OBCIYKUBAHUE U ITPOBEPKA

ExxenHeBHbIE M NEPHOAMYECKHE MPOBEPKU IMO3BOJSAIOT M30€XKaTh HEUCIPABHOCTEH M MOAJEPKUBATH
HA/ICKHYIO pabOTy B T€UCHUE JIUTEIHHOTO BPEMEHHU.

CoOmronaiiTe cnenyromue npaBuiia BO BpeMs padoThI:

OCTOPOXHO

ITepen TemM Kak Ha4aTh TEXHUYECKOE OOCITY)KMBaHWE M MPOBEPKY — OTKIoUnTe mutanue [TY u
nogoxaute S muH A [TY momuocThio 10 30 kBT mn 10 munyT ecnu [T4 momrHocThIO G0nee 37 kBT.
Ybenurech B OTCYTCTBHH CBEUCHUS CBETOJAMOOB HA TAHEIW OTepaTopa v MHAUKaTopa 3apsaa (mist T4
MotHOCThI0 Oonee 37 kBT). bonee Toro, ybenurech, ¢ MOMOIILI0 MYJIBTUMETPA, YTO HAIMpPSHKEHUE B
3BEHE MMOCTOSIHHOTO TOKAa (TOTeHIaI Mexay kaemmamu P(+) u N(-)) cHusmics 10 6e301macHoro ypoBHs
(menee 25 B DC).

OnacHoCTh MOpPaKeHUs ITEKTPUUYECKHM TOKOM

. TEXHUYECKOE OOCTY>KMBAaHUE U MPOBEPKY, a TaK K€ 3aMEHY 3alacHBIX YacTeHl TOMKHBI
BBITIOTHSITH TOJBKO CEPTH(OUIIMPOBAHHBIE CTICIIMATUCTHI.

. CHHMUTE Yachl, KOJIbIA U IPYTHE METAJUTMYECKHE MTPEIMETHI IIepe]] HadaioM pador.

. [Tonp3yiiTech U30JIUPOBAHHBIM UHCTPYMEHTOM.

. B cxemy ITY He gomyckaeTcst BHOCUTh KaKUe-JIM00 N3MEHEHUS

OmnacHocTh NopaskeHHUs NIEKTPHYECKHM TOKOM M TPaBM.

7.1 E:xkeqHeBHBIE MPOBEPKH.

BusyanbHbIil KOHTPOJIH OMIMOOK B paboTe 0e3 pa30opKu M CHATHSA KpbhIIeK B pabodeM pexxume [TY wmm
IIPU €T0 BKIIIOUECHUU.

- [IpoBepbTe, BHINOIHSIOTCS JIU OTIEpAllii, COOTBETCTBYIOIINE TEXHUYECKUM XapaKTEPUCTUKAM.

- IIpoBepbTe OKpyXaromye yCJIOBHS Ha TpeaMeT coOmroneHus TpeOoBaHusM [maBer 2, Pasmena 2.1
"YcnoBus skcrutyatanun'.

- Yoeautech B HOpMaabHOU paboTe CBETOAMOAHOTO JAUCIIIES.

-Yb6enutech B OTCYTCTBUM HEHOPMAIIbHBIX IIIYMOB, 3aI1aX0B WJIM YPE3MEPHBIX BUOPALIUK.

-IIpoBepbTe Ha HaNIKWYKE CIIEAOB IeperpeBa, 00eCIBEUMBAHUS U IPYTUX JEPEKTOB.

7.2. llepuoanveckue NpoOBEePKHU
[Tepuonuueckue MpOBEPKH BBHIMOIHIIOTCS B MOPSIKE, IEpeUncIeHHOM B Tabmuie 7.1.
Ilepen mpoBepkoil ocTaHOBUTE JBHUraresb, Bbikiounte [IY, mocie 3TOro CHUMHTE KPBIIMIKUA IEnei

YHOpaBJICHUA U ITUTAHUA.
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Tabnuma 7.1 IlepeueHb NepUOANYECKUX TPOBEPOK

OO0BeKT
MIPOBEPKH

IIpenmet npoBepku

ITopsinok nmpoBepku

Kpurepun oneHok

Oxkpyxaroras
ITY cpena

1) Oxkpyxaroras
TeMIIeparypa, BIaKHOCTb,
rapamMeTpbl BUOpanui u
COCTOSIHUSI aTMOC(epBI
(mBUIB, Ta3bl, MACIAHBIN
TyMaH, Karid KUIKOCTH)
2) IIpoBepka Ha mpeaMeT
MIPUCYTCTBUS BO3JIE
o0opynoBaHus
MOCTOPOHHUX TPEAMETOB
WJIH ONIaCHBIX OOBEKTOB.

1) BuzyanbHblii
OCMOTp HITH
HU3MEpEHNs C
TTOMOIIBIO
anmaparypsl

2) BusyanbHbli
OCMOTp

1) CooTBeTcTBHE CTAaHIAPTHHIM|
TEXHUYECKUM
XapaKTepUCTUKAM

2) OTcyTcTBHE TOCTOPOHHUX
HJIM OTIACHBIX 00OBEKTOB

Hampsixenue

IIpoBepka cooTBeTCTBUSA
HaNpsHKEHUH CUITOBOTO
MUTAHUS ¥ IUTAaHUS LENu
yIpaBIeHU

N3mepbTe ¢ TOMOLIBI0
MyJIBTHMETpa WIN
AHAJIOTUYHOTO
npudopa.

COOTBETCTBUE TEXHUYECKUM
XapaKTepUCTUKAM

ITanenns
omneparopa

1) IIpoBepka mpaBUIBLHOCTH
MHIUKAIUU

2) IlpoBepka Ha mpeaMET
OTCYTCTBHSI CETMEHTOB B
0TOOpa)xkaeMbIX CUMBOJIAX

BusyanbHblil 0CMOTp

Ecnu Bce niieMeHThI TUCILIES
YUTaeMbl, TO TaHEIb Olleparopa
WCIIpaBHA.

KoHcTpyKuMOHH
bI€ DJIEMEHTBI:
KOPITyC U
KPBILIKH

1) HenopmanbHBIN IITyM U
ype3MepHasi BUOpauus

2) Ocnabiennbie 60aTH (Ha
3aTSITUBACMBbIX JCTaJISIX)

3) Jedopmammu u
TOBPEXKICHHS

4) W3meHeHue 1BeTa U
nedopmaruu u3-3a
neperpena

5) IlpoBepka Ha

1) I[Tposepxka:
BU3yaJIbHAS WM Ha
CIIyx
2)IloaTsiruBanue
06onTOB

3),4),5)
BusyanbeHblii ocMOTp

3arpsA3HCHHOCTD U IbUIb

OTcyTCcTBHE OTKIOHEHHH
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HA YTEUKY AJIEKTPOJIUTA U
nedopMaIuio

Tabmuua 7.1 IIpogomxenue
OOBexT [Ipenmer npoBepku [Mopsmox mpoBepku Kputepuu onieHok
POBEPKH
O6mwmit 1) 3aTsKKa U HaTH4He 1) IToararuBanue
0CMOTP BceX OONTOB U BUHTOB 00JITOB ¥ BUHTOB
2) ITpoBepka neraneit u | 2), 3) Busyanbublit
U30JIITOPOB HA HAIUYKE OCMOTp
nedopMaruii, TpemuH,
IIOJIOMOK U3MEHEHUS 1BETa OtcyTcTBHE OTKIIOHEHHUH
BCJIEJICTBUE TIEpErpeBa U
JIPYTUX HETaTUBHBIX
baxTopoB
3) [IpoBepka Ha
3arpsiI3HEHHOCTD U TMbLTH
Iposomunku | 1) IIpoBepxa Ha
¥ IPOBOZA U3MEHEHUE 1IBEeTa U
NEPEKOCHI BCIIEICTBUE
neperpena Busyanbnslii ocmotp | OTCyTCTBUE OTKIOHEHUMN
= 2) IlpoBepka kabenbHBIX
= 000I09eK Ha IpeMeT
E TPELINH U U3MEHEHUS 11BETa
E Knemmuas . .
5 [IpoBepka Ha moBpexkaeHus | BusyanpHblii ocMoTp | OTCyTCTBUE MTOBPEKICHUI
< | Komozika
OuibTpylo- 1)IIpoBepka Ha yTeuKky 1),2) 1),2)
e AIEKTPOJINTA, U3BMEHEHUE Busyanenbiii ocmotp | OTCyTCTBUE OTKIOHEHUM
KOHZICHCA- UBETa, TPEIIMHBL 1 B3y TH 3) Usmepenue 3) Bpewms paspsia 10KHO
TOPEI Kopiryca BPEMEHHU paspsaa OBITb HE KOPOUE, YEM
3BEHA 2) lposepxka €MKOCTHBIM YKa3aHO B MHCTPYKIIUH.
MOCTOSHHOrO | TEPMETH3UPYIONIEH 3aTTYIIKH | [poGHIKOM
TOKA Ha YPE3MEPHOCTh BHICTYIA
3) U3mepenue eMkocTH (pu
HEOOXOTMMOCTH )
Tpancgopma- IIpoBepka Ha HEHOpMasnbHOE | [IpocnymuBanue, OTtcyTcTBHE OTKIIOHEHUM
TOp K TyJICHHUE U 3amax. OCMOTp U
ApOCcCeIlb OOHIOXMBAaHUE
Marautasii | 1)IIpoBepka Ha apeGesxanue | 1) IlpocoymuBanue
KOHTAKTOp 1 | BPEMs pabOTHL. 2) Ocmotp OTCyTCTBHE OTKIOHEHHI
pene 2) IIpoBepka KOHTaKTOB
IMeuarhas 1) IIposepka Ha 1) 3akpenuTh BUHTHI U
IaTa ocliabieHHbIe BUHTHI U pa3zbembl
= pa3bEMBI. 2) OOHIOXUBaHUE U
= 2) IlpoBepka Ha 3amax u OCMOTp
3 HW3MEHEHHUE 1BETA. 3),4) Ocmotp
% 3) IlpoBepka Ha TpPELIUHBL, OTcyTCTBHE OTKIOHEHUI
? MOBPEXKACHHUS, AedopMaIiy U
5 CJIeIbI KOPPO3UH.
= 4) IlpoBepka KOHIEHCATOPOB
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OOBEKT MPOBEPKU

IIpenmet nmpoBepku

[Topsanok npoBepku

Kputepun orieHok

CucreMa OXJIaXXIeHUA

Oxnaxnatomuii | 1) [IpoBepka Ha 1) [IpocnymmBanue u | 1) [1naBHOE Bpamenue
BEHTUJIATOP HEHOPMAJIBHBIN IIIYM U OCMOTp, WU 2),3)
Ype3MepHyI0 BUOPALHUIO. IIPOKPYYHBaHHE OTcyTCcTBHE OTKIOHEHUH
2) IIpoBepka Ha BPYUYHYIO (TOJIBKO IIPH
ocna0neHHbIe OOMNTHI. OTKJIFOYEHHOM
3) IlpoBepka HAa U3MEHEHUE | TUTAHHH)
LIBE€TA, BCIIEACTBUE 2) [Ipotsxka OonTOB
neperpesa 3) Ocmotp
Cucrema IIposepka paguaropa,
pOTOKa BIIYCKHOT'O U BBIITYCKHOT'O
posAyxa OTBEPCTHI Ha TPEAMET Ocmotp OTtcyTcTBHE OTKIIOHEHUM
3aKyIOpHUBaHUs U
IPUCYTCTBUS IOCTOPOHHUX
IPEAMETOB.

[Ipu 3arpssHenun IlpeoOpazoBarenss 4aCTOTBI €r0 CIEAYET NPOTEPETh MATKOW TKaHbIO, CMOYEHHOW B

XUMHNYCCKHU HeﬁTpaHBHOfI KHUOKOCTH, I YAAJICHUSA BTN TaK K€ MOXXHO BOCIIOJIB30BATHCA MBIJIECOCOM.
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asa 7 TEXHNYECKOE OBCITYXUBAHWE W NMPOBEPKA

7.3 llepevyeHb NePUOAUYECKH 3aMeHAEMbIX JIeTaJiell M CPOKH 3aMeHbI

Kaxxnas netanp usznenus iMeeT cBOW COOCTBEHHBINH CPOK CIIYKObI, KOTOPBIA MOXKET MEHATHCS B
3aBUCHMOCTH OT OKpYXKalOIIUX M JKCIUIyaTallMOHHBIX ycioBui. Huke npuBeneH cHucok aeranei,
KOTOPBIE PEKOMEH/IyeTCSl MEHATh B COOTBETCTBHHU C YKA3aHHBIM TPAPHKOM.

[Tpu HEOOXOAMMOCTH 3aMEHBI CBSKUTECH CO CBOMM JIUJIEPOM, Yepe3 KOTOPOTo OBbLIIO MPUOOPETEHO U3AeNne

i oOparutech B ommwkaiimee otnenenue Fuji Electric.

Tabmuna 7.2 3amMeHseMbIe AeTaIn

HauMmenoBaHue neranu TunoBo# CpoK 3aMEHbI
Konnencaropsl 3BeHa
A p 7 net
MMOCTOSTHHOTO TOKa
DIEKTPOTUTUYECKHIE
KOH/ICHCATOpPbl HA NIEYaTHbIX | 7 JIeT
marax
. 10 et (IT9 no 30 kBT BKJIIOUUTEITHHO)
Oxnaxknaromuil BEHTHISATOP
7 net (IT9 ot 37 kBT 1 6071¢€)
[Ipenoxpanurens 10 ier  (ITY 90 xBt u 60nee)
(Buumanmue) WuTepBan 3aMeHbl OCHOBaH Ha pacyeTHOM cpoke ciayxObl [TU mpu
okpyxatomeri Ttemmeparype 40°C u Harpy3ke - 80% or MakcumanbHOW. Ecim

TeMreparypa okpyxatomeid cpenbl mpebimaeT 40°C, nmuGo B OKpysKaromiei cpene
HUMECTCs 6OJ'II)HIO€ KOJIMYCCTBO IbUIN U I'PA3U, HHTCPBAJI 3aMCHbI I[eTaHeﬁ COKpalacTcA.
7.3.1 OueHka cpoka cJyK0bl

(1)1anHble, HeoOX0AUMBIE VISl OLICHKH CPOKa ciryk0bl; [Ipouenypa n3mepeHuii.

Menro Ne 5 "IIpodunaktuueckas nHGpopMaIus" B pexxuMe IporpaMMUPOBaHHUS MOYKHO MCTIONB30BATh JIJIs
O0TOOpaXeHUsI OLICHOUHBIX JAHHBIX JUIA MPUHATHS PELICHUS 3aMEHE "KOHACHCATOPOB 3BEHA IMOCTOSHHOIO

TOKa", "JIEKTPOIUTUUECKUX KOHIEHCATOPOB M1€4aTHON IIaThl" U "0XJIaKJatoIero BEHTUIsITopa'.

@D-1 M3mepenne éMKOCTH KOHIEHCATOPOB 3BeHA MOCTOSHHOIO TOKA
EMKOCTB KOHIIEHCaTOpa 3BeHa IIOCTOSTHHOTO TOKa H3MEPSIETCS CIEAYIOMNM 00pa3oM:
EmKxocTh 0ToOpaxaeTcs B MPOIIEHTHOM COOTHOILICHUU OTHOCUTEIHHO BEIMYMHBI HA4alIbHON eMKoCTH, (%),

3aHeceHHOM B mamsiTh ITH nepenq ero OTpr3KOI>’I Ha 3aBOJC-U3TOTOBUTCIIC.

IIpouenypa u3mepeHusi eMKOCTH
1) YToOb! OBITH yBEpEHHBIM B JOCTOBEPHOCTH U3MEPEHUH, YCTAaHOBUTE 3aBojcKue HacTpoiiku (H 03 =1).
e VYrianuTe ONIMOHAIBHYIO IIaTy (eciau ucnons3yercs) us I14;

e Otcoenunute ot kiemm P(+) u N(-) 3BeHa MOCTOSTHHOTO TOKa, €CJIM OHH TTOJIKJIFOYEHBI K aHAJTOTUYHBIM
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asa 7 TEXHNYECKOE OBCITYXUBAHWE W NMPOBEPKA

kiemmam apyrux [IY (ecnu TakoBble umerotrcst). Jlpoccenb 3BE€Ha MOCTOSIHHOTO TOKA (OMIs)
OTCOEJIUHATH HE CIEAYET.

e OTCcoenMHUTE MPOBOJA TUTAHUS JOTIOTHUTEIBPHOTO BBOJIAa MTUTaHUsI KOHTposbHOM e (RO, TO).

e B ciywae, ecnu mocne TOKYNKH MITaTHas TMaHENb oOIepaTopa Oblla 3aMEHEHa Ha
MHOTO(DYHKITMOHAIIbHYO0, YCTAHOBUTE IMTATHYIO TTAHEIb OTiepaTopa 00paTHo

¢ Brikmtounte Bce 1udpoBbie BXoaHbIe curHanbl Ha kiemmax: [FWD], [REV], u [X1] - [X5] .

e Ecnu noTeHIHOMEeTp COeIMHEH ¢ KiieMMoi [ 13], cienyeT OTCOeIUHUTD €TO0.

e Ecnu xakoe-mnbo ob6opynoBanue noacoenuHeHo K kiemme [PLC], orcoenunute ero.

e Ybenurech, uro Tpan3uctopHbsie BeIXoabl ([Y 1] — [Y3]) u penetinbie Berxossl ([YSA/C] u [30A/B/C))
He OyAyT BKITIOYAThCSI.

Note Ecnu TpaH3uCTOpHBIE WM pelieiiHbIe BBIXOIBI HACTPOCHBI Ha paboOTy B peKUME
OTpHULATEIbHOU JIOTUKH, IEPE IPOLIEy PO IPOBEPKU U3MEHUTE €€ Ha [IO3UTHBHYIO

e Oxpyxatomas [T4 Temneparypa Bo BpeMsi IPOBEPKU U B TEUEHUU JIBYX YacOB JI0 HEE JIOJKHA ObITH B
npenenax 25 +10°C.
2) Bxurounte nuranue IT4.

3) Y6enuTeck, 4TO OXJIaKIAIONINI BEHTUIATOD Bpaiiaercs, a [T4 B cocrosauu Crom.

4) Beikmrounte nutanue 114.

5) B mMoment otkmtoueHuss nutanus [IY u3mepsier eMKOCTh KOHAEHCATOPOB 3BEHA MOCTOSHHOTO TOKA.

n

Yb6eaurecs, 4TO Ha CBETOAUOMHKLIN qUCIIIee MOoABIsIeTcs . . ..

Not Ecnu Ha cBerommomHOM Aucmiiee He mosiBusercs " . . . . ", 3aMephl HE ObUIH
ole npousBeieHbl. [IpoBepsTe, COOMIONCHBI M BCE YCIOBHUS.

n n

6) ITocne nosiBIeHUS HA CBETOAMOAHOM jaucmiee ".... , CHOBA BKJIIOYMUTC ITMTAHHUC IT4.

7) Boiinute B pexxuM nporpamMmmupoBanus, Beioepere Mento Ne5 "IIpodunakruueckas nnpopmanus" u

MIPOBEPHTC OCTATOUHYIO EMKOCTH KOHJACHCATOPOB 3BCHA IMTOCTOAHHOI'O TOKA.

® -2 I/I3MepeHHe €MKOCTH KOHACHCATOPOB 3B€HA IIOCTOAHHOI'O TOKA.

YcnoBus pa3psiiKu KOHIEHCATOPOB 3B€HA MOCTOSTHHOTO TOKA TIPU OTKITIOUEHUH TTUTAHUS TTPH OOBIYHBIX
YCIOBHAX pabOTHl TOCIE HM3MEHEHHsS HACTPOEK IOJIb30BaTeleM OTIMYAIOTCS OT TeX, KOTOphIe ObLTH
M3HA4YaJIbHO YCTaHOBIIEHBI nocisie oTrpy3ku [1Y. B pesynbrare, aHHbIE MOTYT OBITH HEBEpHBIMU. CIOCOO
npexycMoTpeHHbll B [IU  mo3Bosser NPOM3BOAWTH U3MEPEHHMsS EMKOCTH KOHJIEHCAaTOPOB 3BEHA
IIOCTOSIHHOTO TOKAa B MOMEHT OTKJIFOUEHHUS NHUTAHUSA IPU U IIOCIE M3MEHEHUS 3aBOJICKHX YCTaHOBOK
IIOJIb30BAaTEIIEM C HE3HAYUTEIIBHBIMU OTKJIOHEHUSIMHU.

Jlane npuBesieHa Mpouenypa A 3aaHus YCIOBUM pa3psIKu MpU OTKIIOYEHUN MUTAHUS MPU OOBIYHBIX

pa60‘II/IX YCJI0BUAX MMOCJIC UBMCHCHHS YCTAaHOBOK ITOJIb30BATCIICM.
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[Iponenypa 3anaHus ycioBUn
1) YcranoBure B pyHKIIMoHaNEHOM Kone H98 (3ammura/coxpanenue) 3HaueHue 3- ero Outa paBHbBIM
1, 4TOOBI MO3BOJIMUTH MOJIB30BATENIO ONPENENATh KPUTEPUH OLIEHKU CPOKa CIIyObl KOH/IEHCAaTOPOB 3BEHA

nocTtositHHOTO ToKa (CM. QpyHKIMOHanbHbBIN Koa HI8);

2) Ocranosure [T4 (CTOII),
3) YcranoBute [TH B cOCTOSTHHME OTKITFOUEHUS TUTAHHS ITPU OOBIYHBIX pA0OYHX YCITOBHSIX.
4) YcranoBute gyHkimoHanbHbie Koabl H42 (EMKOCTh KOHAEHCATOPOB 3BEHA MTOCTOSTHHOTO TOKA) U

H47 (HaganpHast eMKOCTh KOHJIEHCATOPOB 3BE€HA MOCTOSIHHOTO Toka) paBHbIMU "0000."

5) Beikmrounte ITY.

N3mepsre Bpemsi pa3psaIkd KOHACHCATOPOB 3BEHA IOCTOSIHHOTO TOKa W COXPAaHUTE pe3yiabraT B
¢dyskronansHoM koae H47 (HauanbHast eMKOCTh KOHAEHCATOPOB 3B€HA TTOCTOSIHHOTO TOKA).

YcnoBusi, Mpu KOTOPBIX MPOBOJSTCS U3MEPEHUS OyyT aBTOMAaTHUECKH COXPAHCHBI.

B MomeHT n3Mmepenuil Ha qucriee nosButea ... "

6) Cuoga Brurounte [1T4. Yoenurecs, uro H42 (EMKOCTH KOHIEHCATOPOB 3BEHA TOCTOSTHHOTO TOKA) U
H47 (HauanbHasi eMKOCTh KOHJIEHCATOPOB 3BEHA MOCTOSHHOIO TOKA) COAEPKAT MPABHIIbHBIC 3HAYCHMUSI.

[epeiinure B Menro Ne5 «MHpopmanus Mo TEXHUIECKOMY OOCTYXKHBAHUIO» U YOCIAUTECH, YTO TEKyIIast

eMkocTh paBHa 100%.

Note Ecnu u3mepenus He ynanoch mpousBectd B kogax H42 u H47 BBoautcs 3Hauenue "0001".
[IpoBepbTe, HE BO3HHMKIO JM Kakol JuOO0 omMOKM B mpouecce paboThl W B IpoLecce
MIPOU3BEJCHUS U3MEPECHHM.

UroObl BEpHYTh 3aBOJCKHME YCTAaHOBKM €MKOCTH YycTaHoBuTe komy H47 (HauanpHas eMKOCTh
KOHJIGHCATOPOB 3B€HAa MOCTOSHHOTO Toka) 3HadeHwe "0002"; mocie STOro 3aBOACKUE 3HAYEHHUS OymyT
BOCCTQHOBIICHBI.

B nanbheiimeMm, kaxaslii pas, xorma ITH Oymer BBIKIIIOYEH, BpeMs pa3psIkd KOHIEHCATOPOB 3BEHA

IIOCTOAHHOI'O TOKa 6y;[eT ABTOMATUYCCKU U3MECPCHO, C€CJIN BBIIICYKA3aHHBIC YCIJIIOBUS BBITIOJIHAINCD.

Note B cCiydae , eciu BbIICIPUBEICHHAs MpOLEAYpa TaéT CEpbe3Hy0 OWMOKYy B Ipolecce
n3Mepenusi, ycranoute koja HI98 («TexHuueckoe oOCTyKMBaHHE») B TMOJIOKCHHE 3aBOJICKHX
Hactpoek (Bit 3 (kpurepun cpoka cCiry>kObl Ui 3aMEHBl KOH/IEHCAaTOPOB 3BEHA MOCTOSHHOTO
Toka) = () ¥ MPOM3BEAWTE M3MEPEHUS B YCIOBUSX, 3aHECEHHBIX B mamsaTh [IU mepen ero
OTTPY3KOH.
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@ DJIeKTPOJUTHYECKHE KOHIEHCATOPHI HA IJIaTe

[lepetinure B Meno Ne5 «MHopMamust 1O TEXHHUYECKOMY OOCIY)KMBAaHHIO» B  PEXHUME
[IporpamMmupoBaHusi W TPOBEPHTE CyMMapHOE BpeMsl palbOThl AIEKTPOIUTHYECKUX KOHICHCATOPOB
M€YaTHOW IUIaThl. DTO 3HAYEHUE BBICUMUTHIBAECTCA U3 CyMMapHOIO KOJMYECTBA 4aCOB C MOMEHTA, KOraa
HaIllpSDKEHUE  TMOCTyNWIO B JJEKTPOJUTHUYECKHM KOHACHCATOP, OKPYXKAIIIEH TeMIeparypsl H
UCIONB3yeTCAd KaK OCHOBA JJIS ONPENEICHUs CpPOKa CIyKObl. 3HaueHUE OTOOpa)kaeTcs Ha JHCIIee B

ThICSAYaX 4acCoOB.

@ OxJaxaammin BEeHTHIATOP
Bribepere Mento Ne5 «MHpopmanus o TEXHUUIECKOMY 0OCTYKHBAHUIO» U MIPOBEPHTE CyMMapHOE BpeMsi
paboThl oxnaxnaromero BeHTHIsATOpa. [IY cymmupyer 4dackl paboThl OXJIQXKJAIOMIETO BEHTHIISATOPA.

3HaueHue 0TOOpakaeTcst Ha NUCILIEE B ThICSYaX YacoB.

CYMMapHOG BpEMs OOJDKHO HCIHOJB30BATHCA TOJIBKO B Ka4CCTBC OPHUCHTHUPOBOYHOI'O ITOKA3aTCJIA, T.K.
pC€ajlbHOC BpPEMA KHU3HU B 3HAYUTEIPHOM CTEIICHH ONnpeaAcidaCTCA TCEMIICPATYpPHBIMU YCIOBHUAMHU U

PEXUMOM pabOTHI.
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(2)Panee onoBeleHue 0 CpoKe CIayKObI

JIsi KOMIIOHEHTOB, TEpeYHCICHHBIX B Tabmuie 7.3 BBl MOXKETE TOJYyYHTh DPAaHEE OIOBEIICHHE O
HCXOJISIIIEM CPOKE CITY>KOBI Ha BHIXOIHBIC KJIEMMBbI TPaH3UCTOPHBIX BBIXOAOB ([Y 1] - [Y3]) u kinemmel pene
([YSA] - [Y5C] u [30A/B/C]) xak Tonmbko t000€ W3 YCIOBHI B KOJIOHKE «YPOBEHb OIICHKW» OydeT
JOCTUTHYTO.

Cursay paHHETro ONOBEIICHUS TaK e IMPO3BYUYHUT, KOTJa 3a0JOKUPYETCS BEHTHIISTOP MOCTOSTHHOTO TOKa

BHYTpEHHEN KoHBeKIMM (ycTaHaBnuBaeTcs Ha [T momuocThio 55 KBT 1 Gonee).

Tabnuna 7.3 PyKoBOACTBO M0 3aMeHE JieTaien

Jeranu, nognexanme 3amene |  Kputepuil ajisi npuHSATHS peIICHUS O 3aMEHE

KonnieHcarosl 3BeHa OcrarouHas eMkocTh MeHee 85% OT 3aBO/ICKOM
MIOCTOSIHHOT'O TOKa BEJIMYMHbI
ONEKTPOIIUTUYECKNE Cymmaphoe BpeMst HapaOoTku 6omnee 61000 yacos
KOHJICHCATOPBI HA NIEYaTHON
iare

Oxnaxparomuii BeHTIATop |(CymMmmMapHoe Bpems HapaboTku 6omnee 61000 gacos
(ITY mo 30 kBT BKIIOYUTEITHHO)
Cymmaphoe Bpemst Hapabotku 6onee 40000 yacos
(ITY 37 kBt u 6o1ee)

(nmanoBbIf cpok ciayx0bl [TH npu okpyskaromeit
temneparype 40°C u nosiHoii 3arpy3ke 80%)

7.4 U3mMepeHus IeKTPHUYECKUX BEJIMYHH B 1eNsIX MUTAHUS

BBI/II[y TOT'0, YTO HAIIPSXKCHUA U TOK LCIIU TUTAHWA HAa BXOAC IT9 u Ha ero BbIXO/EC (CO CTOPOHBI I[BHF&TCJ'I?I)
HUMCIOT TapMOHHNYCCKHUE COCTABJIAIOIINEC, ITOKA3aHUSA U3MCPUTCIbHBIX HpI/I60pOB 3aBHUCAT OT TUIIOB CaMUuX
npubopoB. Jlns m3MepeHuid B 00NacTH CETEBBIX YaCTOT MOJB3YyHTECh M3MEPUTENbHBIMU MpUbOpamuy,
TepPEYHCICHHBIMU B Ta0. 7.4.

Jlnst m3mepenust ko3¢ huImeHTa MOITHOCTH OOBIYHBIE IPUOOPHI, KOTOPHIE U3MEPSIOT PA3HOCTH (Pa3 Mex Iy
HanpsOKEHUEM U TOKOM, He oaxonat. VcTuHHoe 3HaueHue ko3 QuIrenTa MOITHOCTH PaCCUUTHIBACTCS IO
cnenywoomeid  ¢Gopmyne, B KOTOPYIO BXOIAT MPEIBAPUTEIHLHO W3MEPEHHBIE 3HAYEHHUS MOIHOCTH,
HanpsOKEHUS M TOKa, Kak Ha BXofe, Tak U Ha Beixoae [TY.

e Tpexdasnslii BXx0I

Koapd. wmommuoctn = Mompocre (W) x 100 %

3 % Hanpsoxkern  (B) x Tok(A)
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Ta6mn. 7.4 TIpubopsl 1 U3MEPEHUS B IETISIX TUTAHUS
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Pucynok 7.1 ITloxkmioueHne U3MEPUTENBHBIX TPUOOPOB
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H3MepeHue mapameTpoB H30JISIIIUH

M3onsiuus mpoliia UCTIBITAaHUS B 3aBOJICKUX YCIIOBUSIX TIEPE]l OTTPY3KOM, HO3TOMY U3MEPEHHUSI C TOMOUIBIO
MEroMMETpa He TPeOyIoTCS.

Ecmu Bce ke HEOOXOIMMOCTh B TaKUX M3MEPEHHSIX BO3HUKAET, TO HEOOXOIMMO BBITIONHUTH JIEHCTBHSA,
ornucaHHble HIKe. [Tpu 3TOM ciemyer coOmoaaTh 0CTOPOKHOCTD, TOCKOJIBKY OIITMOOYHBIE IEHCTBUS MOTYT
IIPUBECTH K noBpexaeHuto [14.

WcnpiTanusa 3MeKTpUYeCKOM MPOYHOCTH MOTYT, KaK M B ClIy4yae M3MEpPEHH MEroMMETpOM, MPHUBECTH K
nopue [1Y mpu HecoOmomeHnn npaBuil u3MepeHus. [Ipu HEOOXOAMMOCTH TPOBEICHUS WCTBITAHWA HA

ANIEKTPUUECKYIO MPOYHOCTh 0OpaTuTech 1o MecTy nokymnku [1Y ninm B mectHoe otaenenue Fuji.

H3mepenusi MeroMMeTpoM B LieNU MUTAHUS

1) ITonb3yiirecs MerommerpoM Ha 500 B DC; oTkmtounte nuTaHue BO BpeMsi U3MEPEHUH

2) Ecnu oOHapykeHa yTeuka M3MEpPSEeMOro HAMpsDKEHUS MO LIEMH YNPaBIeHHs, OTKIIOYUTE MOTHOCTHIO
CUTHAJIbHYIO POBOAKY.

3) CoenuHuTE KIEMMBI [IENU MATAHUS 001IUM Kabenem (puc. 7.2).

4) Tlpu U3MEepeHNH METOMMETPOM TIPOBOAA JTOJKHBI OBITh U30JIMPOBAHBI OT KJIEMM 3a3eMJICHUS (@).

5) loxkazanusa 5 MQ (1 MQ s ITH co BecrpoerHbIM OMC puabTpoM) U BbILLIE CYUTAIOTCS HOPMAJIbHBIMU.

(Hns otnenwsHO B3siToro ITY).

MpeobpasoBaTenb 4acToThl

L1/R L2/S L3/T P1 U \

P(+) N()

- +
5 O6wwmin npoBof,
MEroMmmeTp

Pucynok 7.2 M3MepeHne METOMMETPOM

(2) UcnibiTanue AN3J1eKTPUYECKOI MPOYHOCTH ey yIPaBJIeHUsA

He npitaiiTech NpuMEHSITh METOMMETP JUISL HCTIBITAHUS TUAJICKTPUUECKON MPOYHOCTH LETH YIIPABICHHUS.
J111st 5TOr0 HEOOXOUM TecTep ¢ OOJBIIUM IUAa30HOM U3MEPEHHSI COTIPOTUBIICHUIH.
1) OTcoennHUTE BCIO BHEIIHIOK MPOBOJKY OT KJIEMM LIEIIN YIIPaBJICHUS.

2) [IpoBeprre 3a3emiieHne Ha 11e10CTHOCTh. [lokazanus 1 MOM u Bblllle CUUTAIOTCSI HOPMAJIBHBIMH.
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(3) UcnbiTaHuss HAa JJIEKTPUYECKYI0 NMPOYHOCTHL BHEIIHeH Lenu NMUTAHUS W BTOPUYHOW Ienu

ynpaBjeHHs

OcBob6oauTe Bce kiieMMbl [1Y Tak, 4ToOBI HCTIBITATENIEHOE HANIPSHKCHUE HUKY/A HE TMOIaao.

Caenenusi 00 U31eIUM U TAPAHTHAX

@ Odopmiienue 3anpoca

[Tpu moBpexIeHNH U3eNNs, HEOMHO3HAYHOCTH TOJIKOBAHUS B TOPTOBOE MPEATIPHITHE TIO MECTY MOKYIIKH
n3enusl He0OXOAMMO NMPETOCTABUTD CIIEAYIOIINE CBEICHUS

1) Tun IIpeoOpazoBarens yactotsl (cMm. [aBy 1, pazgen 1.1)

2) Cepwuitnbiii Homep uzaenus (cM. [maBy 1, pazgen 1.1)

3) OyHKIMOHANbHBIE KOABI U UX MapaMeTpbl, KOTOPbIE MOJIBEPrajIiCh U3MEHEHUSIM CO CTOPOHBI
nonb3oBaress (cM. [naBy 3, pasnen 3.4.3)

4) Bepcuss ROM (cwm. I'maBy 3, paznen 3.4.6)

5) Jlara nokynku

6) pyrue cBeneHus (MECTONONIOKEHHE U pa3Mep MOBPEKIEHHUS,, COMHUTEIbHBIE MOMEHTHI B OTHOIICHUU

U3JENNS, XapaKTeEp HEUCIIPABHOCTEN U Ipyroe).

I'apanTus Ha u3neane

lapanTuiiHeiil cpok u3nenus 1 ron, McHUCHseTcs co AHA MOKYNKU. ['apaHTHs He pacnpocTpaHseTcs Ha

HU3ACIINEC, KOTOPOC BBIIIO U3 CTPOS IO OJIHOM n3 CIICAYyIOIUX IMPpUINH:

1) B ciryuae HenpaBUILHOTO OOpaIleHHsI, PEMOHTA WJIM TIONBITKU TIEpEIEIIOK.

2) B cinyuae skcmutyaranuu 3a npeiesiaMu A0IyCTUMBIX TapaMeTPOB.

3) Ecin HencnpaBHOCTH MPOU30ILLIa BCIEACTBUE MAJCHMS, TOBPEKICHUS UM MIOJIOMKHU B XO/I€ IEPEBO3KH
IIOCJIE MTOKYTIKY U3ETHSL.

4) Ecnu npuyuHON IOJIOMKHU SIBJISIIOTCSL 3€MJIETPSCEHME, IOXKap, LITOPM MJIM HaBOJHEHUE, MOJHMUS,

BBICOKOC HAIPS’)KCHUEC, a TAKIKC JPYTUC BUABI CTUXUUHBIX U HE CTUXUHHBIX 6€I[CTBI/H\/JI.
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I'maa 8 TEXHUYECKHE XAPAKTEPUCTHUKHU

8.1 CrannaptHbie MoaeIun

8.1.1 Tpexdasusnie mogeau ITY na 400 B.

= 0,75-55kBr

[Tapamerp XapakTepUCTUKH
Mopgems FRN_~ F1S-4E 0,75 1,5 1223755175 11 15 | 18,5 | 22 30 37 45 55
Homniabitas Mo ABIIEE 075 15 12237 55 | 75 | 11 | 15 | 185 | 22 | 30 | 37 | 45 | 55
BospramiepHast MOITHOCTb, kBAZ 1,9 28 |41 68| 95 12 17 22 28 33 44 54 64 80
g HomuHanbHOE Hanpskenue, B Tpexdasiioe, 380, 400 B/ 50 I
% 5 P ’ win 380, 400, 440, 460 B / 60 T'x
52 HomuHasbHbiii ToK, A* 25 [ 37 [55]90]125]165] 23 [ 30 | 37 | 44 [ 59 | 72 [ 8 [105
E % Pacnonaraemast neperpyska 120 % HOMUHAJIBHOI'O TOKA, B TCUCHUU MUHYTBI
=7
2 Homunanbsras yactoTa, 'y 50, 60
Tpu da3zbl, 380 —
. 440 B, 50 I'y;
Cunosoil BBOJ, Tpu ¢a3sr, 380 — 480 B, 50/60 I'g Tpu dassl, 380 —
- 480 B, 60 I'y
= | et | tonommen R
2 P ’ BBOJI [IUTAHUS Onna da3sa, 380 — 480 B, 50/60 T'u > L
& 4acToTa —— Opnna dasza, 380 —
% 480 B, 60 I'g
= JlonoNHUTENBHBIN
» BBOJI [IUTAHUS HET 5
E BEHTHISITOpA
5 JlonmycTrMBIE OTKIIOHEHUS Hampsoxenne: ot +10 1o -15(upu auc6anance da3 ue 6omee 2 %)°
Eé HaIPsKEHUS U YaCTOThI Yacrora: £5 %
Tox’ ¢ DCR 1,6 3 45175]10,6 | 144 | 21,1 | 28,8 | 35,5 | 42,2 | 57 | 68,5 | 83,2 | 102
6e3 DCR 3,1 59 [ 82|13 | 17,3 1232 | 33 |438523]60,6| 779|943 | 114 | 140
Tpebyevas fgﬁ‘;om’ BBOAA, 12 | 22 [31]53] 74 | 10 | 15 ] 20 | 25 | 30 | 40 | 48 | 58 | 71
IYAJ
g . Mowmenr, % 20 Ot 10 5o 15
55
e ® TopmosKeHHe NOCTOAHHMIM TOKOM Hauano topmokenus: ot 0 go 60 I'y; Bpems Topmoskenust: ot 0 mo 30 cex
Jlpocceb 3BeHa IIOCTOSHHOTO TOKa
(DCR) Onuus
CooTBeTCTBUE CTaHIApTaM UL508C, C22.2 No.14, EN50178:1997
Kopnyc, no IEC60529 1P20 | 1P00
EcrectBennas
MeTo/ OXJIaXKACHUS OxJ1aJeHHE ¢ IOMOIIBIO BEHTHIITOPOB
KOHBEKIIMS
Macca 30 [32 133343458 [160[169[94]99115] 23 ] 24133

! Tunosoii 4 — x mostocHsIi xBuraTens Fuji.

2 MOIIHOCTh [PHBEICHA [IPH HATPsLKEHHH 440 B.

? BBIXOJHOE HAIIPAKEHHE HE MOYKET NPEBBIIIATH BXOIHOE.
4 VcTanoBKa OueHb HU3KOI HECYIIEH YaCTOTHI IPHBEIET K MOBBIIICHHIO TEMIIEPATY b JBUIATEIs, HO I03BOIUT YBEIHUUTh
BbIX0JHOI Tok ITH, Hanpumep npu F26=1 xI'n,

5 Onna ¢asa, 380 — 440 B, 50 't unu oxna dasa, 380 — 480 B, 60 I'n

6 Juc6amanc das mo IEC61800-3 (5.2.3):

Max.nanpsascenue —Min.nanpsoicenue
X

Jucoananc(%) = 67

Cmeonee nanpssxcenue mpex a3z

€CITH 3TO 3HayeHHe Ooree 2 ~ 3 % - ucnone3yite BXxoaHoi apoccensb (ACR).
7 PaccumTaH mpH YCIOBHAX, 3a1aHHBIX Kommanueit Fuji Electric, DCR — mpoccers 3BeHa OCTOSHHOIO TOKA
¥ [pu MCIIONBP30BAHMH  POCCEITS 3BEHA TIOCTOSHHOTO TOKA.

9 B 3aBucHMOCTH OT ABUTATENS
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I'maa 8 TEXHUYECKHE XAPAKTEPUCTHUKHU

= 75-500 kBt
[Tapamerp XapakTepUCTUKHU
Mozens FRN  FIS-4E 75 [ 90 J110]132] 160 | 200 | 220 | 280 | 315 | 355 | 400 | 450 | 500
Homnrarsnas ME;ITOCT" AIBHTATEI, 75 90 | 110 | 132 | 160 | 200 | 220 | 280 | 315 | 355 | 400 | 450 | 500
Bonsrammepuas MomsocTh, KBA” | 105 | 128 [ 154 [ 182 | 221 [ 274 | 316 | 396 | 445 | 495 | 563 | 640 | 731

HomunansHoe HanpshkeHue, B

Tpexdaznoe, 380, 400 B/ 50 'y
i 380, 400, 440, 460 B / 60 I'u

" 7
HomunanbsHeI TOK, A

139 [ 168 [203 ] 240 [ 290 | 360 [ 415 | 520 [ 585 | 650 [ 740 | 840 [ 960

Brixogubie

Pacrionaraemast rieperpyska

120 % HOMUHAJIBHOIO TOKA, B TCUCHUU MUHYTBI

XapaKTCPUCTUKH

Homunanehas yactota, 'y

50, 60

CuioBoii BBOJ,

Tpu da3zbr, 380 — 440 B, 50 T'm;
Tpu ¢assl, 380 — 480 B, 60 I'y

IlOHyCTI/IMLIe OTKJIOHCHUA
HaIpsXXKCHUA U YaCTOThI

Harpsixenne: ot +10 1o -15(npu auc6anance da3 ue 6onee 2 %)
Yacrora: £5 %

S OTOJTHUTEIbHBIN

2 Yucno das, A onHa (aza, 380 — 440 B, 50 I'y;
= BBOJI IIUTAHUS

5 | HampspkeHwue, Onna daza, 380 —480 B, 60 I'g
2 yIpaBJIeHHs

2, 4acToTa —

o JIOIIOTHHUTETBHBII

é BBOJ| IIUTAHUS Her

g BEHTUJISITOPA

o

%

T

S

o

=

m

Tox® ¢ DCR 138 | 164 | 201 | 238 | 286 | 357 | 390 | 500 | 559 | 628 | 705 | 789 | 881
6e3 DCR ; - ; ; ; - - ; - - ; - -
TpeGyemas fgﬁ?om’ BBOTIa, 96 | 114 | 140 | 165 | 199 | 248 | 271 | 347 | 388 | 435 | 489 | 547 | 611
YA
Mowmenr, % 0110 10 15

[
=
=
| TopmosxeHHe NOCTOSHHBIM TOKOM

Topmo-

Hauvano topmosxenust: ot 0 no 60 I'; Bpemst topmoxkenusi: ot 0 no 30 cex

I[pOCCGJ'IB 3BCHA IIOCTOSIHHOI'O TOKa
(DCR)

B xommiekre

CoOTBETCTBHE CTaHAAPTAM

UL508C, C22.2 No.14, EN50178:1997

Kopmyce, mo IEC60529

1P00

Merton oxJIaxaeHus

OXHa)KZ[eHI/Ie C NIOMOIIBIO BEHTUIIAATOPOB

Macca

34 | 42 [ 4563 ] 67 | 96 | 98 | | | | | |

! Tunosoii 4 — 0x MOMOCHBII nBurateib Fuji.

2 MOIHOCTh HPHBEICHA [IPH HATPsLKEHHH 440 B.

? BBIXOJHOE HAIPAKEHHE HE MOYKET NPEBBIIIATH BXOIHOE.

4 VcTanoBKa OueHb HU3KOM HECYIIEH YaCTOTHI IPHBEIET K MOBBIIICHHIO TEMIIEPATY b JBUIATEs, HO IO3BOIUT YBETHUUTh
BbIX0JHOI Tok ITY, Hanpumep npu F26=1 xI'1,

5 Juc6amanc das mo IEC61800-3 (5.2.3):

Max.nanpsascenue —Min.nanpsoicenue
Jucoananc(%) = Ll P x 67

Cmeonee nanpssxcenue mpex a3z

€CITH 3TO 3HayeHHe Oomee 2 ~ 3 % - ucnone3yite BXxoaHoi apoccensb (ACR).
8 Paccumran mpu ycnoBusx, 3axaHHsIX Kommanueit Fuji Electric, DCR — gpoccers 3BeHa OCTOSHHOIO TOKA
7 [Ipu MCMIONB30BAHMK  JIPOCCEITS 3BEHA MTOCTOSHHOTO TOKA.

8 B 3aBucHMOCTH OT ABUTATENS
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I'maa 8 TEXHUYECKHE XAPAKTEPUCTHUKHU

8.2 Texnnuyeckne XapaKTepUCTHKH NIaHEJIH ONlEPaTOpAa.

8.2.1 OcHOBHBIEC XapaKTePUCTUKH

Tabnuma 8.1 OCHOBHBIC XapaKTEPUCTHKU

Bennuuna 3HaueHue [Ipumeuanue
Knacc 3amurer | Ilepennss nanens [P40
3agusg manens [P20
Mecro BryTtpun nomemenuit
YCTaHOBKHU
Temnepatypa Ot -10 go + 50 °C
JKCIUTyaTalluu
OtHocutenbHas | Ot 5 10 95 % , mpu ycnoBUM OTCYTCTBHSI KOHAEHCATa
BJIAXKHOCTh
Oxkpyxaromasg | OTcyTcTBUE KOPPO3UOHHBIX, U JIETKO
cpena BOCIUIAMEHSIOIUXCS Fa30B, IBUIM U IPSIMOTO
COJIHEYHOT'O CBETA
BricoTa Han He 6oniee 1000 m *)

YPOBHEM MOpsi

JlaBrieane Ot 86 no 106 klla
BI/I6paI_II/I$[ 3 MM (MakcHUMabHask aMILTUTY/1a) oT 2 o 9 FI_I
9,8 m/c’ oT 9 110 20 'y
2 m/c? or 50 no 55 T'n
1 m/c? ot 55 o 200 I'
Temneparypa Or-25 g0+ 70 °C
XpaHCHUS
OtHocutensHas | Ot 5 10 95 % , Ipu yClIOBUU OTCYTCTBUS KOHJEHCATa
BJIQKHOCTb MPH
XpaHEHUHN
I"abaputHbIE Cwm. paznen 8.5.3 «naHens onepaTopay
pa3Mepbl
Macca 55 rpamm

(*) Ipu sxcruryatanuu [14 Ha Beicote ot 1000 10 3000 METpOB BbI 1OJIKHBI TOHU3UTH

MaKCHMaJIbHBIA BEIXOJAHOHN TOK. Bosiee moapoOHO 3T0 H3JI0KEHO B TaBe 2, pazaene 2.1 «YcioBus

DKCIUTyaTalum».

8.2.2 XapaKkTepHCTHKH COeJUHEHHUSsI NIaHeU ONepaTopa

Tabnuia 8.2 o0Iue XapaKTepruCTUKH

Bennuuna 3HaueHue [Ipumeyanue

Ywucio Onun x ogaomy ¢ [TY Jns ynpaneHHoro

COEMHAEMBIX YIPaBJICHUS

MOJyJIeN

Kabenp nms «Bwuras nmapa» 8 npoBonoB, 5 kareropus, ["'oToBBIE Kabenu IS

CBSI3U SKpPaHUPOBAHHBINA, MHOTOKUIbHBIN YAAJIEHHOTO
ynpasiienus : CB-58,
CB-3S, CB-1S u T.1.

MakcumanbHas | 20 m

JUIMHHA Ka0es

Paznem

Bunka RJ-45 nis Kpyriioro MHOTOKHIJIBHOTO Ka0esst

CwM Tabmuiy 8.3
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I'maa 8 TEXHUYECKHE XAPAKTEPUCTHUKHU

tabnuia 8.3 HazHaueHne KOHTakTOB pazbema RJ-45

Howmep koHTakTa Curnain Onucanue IIpumeyanue

lug Vcee [Turanue nanenu SBDC
orepaTopa

2u7 GND 3emus 0 B, 3azemuenue

3ub NC He ncnons3yrorcst

4 DX+ + muHbI RS-485

6 DX- - mHbBI RS-485

tabnuna 8.4 Onucanue cTaHaapTa CBSI3U

[TapameTtp

3HaueHue

[Ipumeyanue

AJlpec cTaHiuu

He Hyxnaercs B ykazaHuu

IIpoTOKOI CBA3U

Modbus-RTU

CucreMa CUHXpOHHU3ALUHU

ACHHXpOHHAs CUCTeMa ITpueMa

nepeaadu
Cucrema cBs3u [TonyayniekcHast
CKOpOCTh TIepe1aun JaHHBIX 19200 6uTt/c
YeTHOCTH YeTHbIi
CTONOBBIN OUT Onun

[TpoBepka omuboK

anroputm CRC-16

JIns ucrnonp30BaHus aHETU
orneparopa He HYKHO
YCTaHABIMBATh 3HAYECHUSA Y —
rapaMeTpoB, T.K. OHU
WTHOPUPYIOTCA
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8.3 O0mue TexHNYECKHE XAPAKTEPUCTUKHI

IlyckoBoif MOMEHT

50 % u meHee

Benuuuna Onucanue IIpumeuanue
MaxkcumansHass | ot 25 10 120 I',g
4acToTa
BazoBas ot 25 1o 120 I'g
4acToTa
CraproBas ot 0,1 1m0 60 I'rg
= JacToTa
2 Hecymas ot 0,75 mo 15 xI['m (ITY 0,75 — 22 xBT) Hecymas gacrora
£ 4acToTa ot 0,75 mo 10 x['m (ITY 30 — 75 xBT) MOXET OBITh
§ ot 0,75 mo 6 xI'm (ITY — 22 xBr) aBTOMAaTUYECKU
o CHIDKEHA BHYTpeHHei
5 % sammroii IT4 B ciryuae
° z neperpesa Win
2 E TIPEBBILIEHUS
; Z BBIXOZHOI'O TOKA.
E g* 3ammtHas QyHKONS
g l% MOXET OBITh OTKITIOUCHA
2 (H9%)
& TouHoCTh IMpu ananoroseM 3aganuu +0,2% OT MakCUMaJILHOM YacToTHI (TIpH 25
(cTaGuIBHOCTB) £10°C)
IMpu 3apanuu ¢ nanenu onepatopa +£0,01% oT MakcUManbHOH 4acTOTHI
(pu 25 £10 °C)
Pazpemaromas [Ipu ananorosem 3aganun: 1/1000 ot MakcumanbHOU gacToThl (0,6 ' YcraHoBKa,
CHOCOOHOCTH TIPH mpu 60 I'm m 0,12 'y mpum 120 ') MMOCPECTBOM HaXKATHS
HacTpoiike [Ipu 3ananuu ¢ nanenu oneparopa: 0,01 I'my mpu 99,99 ', m 0,1 ' ot KJIaBUII OOJIBIIIE WITH
100 I'x 1 BBIIIE MEHBIIIE
VYCTaHOBKH 110 CETH: BBIOMpAeTCs U3 2-X THUIIOB:
1/20000 (0,003 'y mput 60 I'tr m 0,006 'y mpu 120 ') wom 0,01 '
(pukcupoBano)
Croco0 ympaBieHust [To BOJIBT-4aCTOTHOM XapaKTEPHUCTHKE
Bonbr-yacrorHas Bo3moxHO 3agaHne MakCUMaTbHOW U 60a30Boii 9acToThl, ABP xoHTpons | 160 — 500 B
XapaKTepUCTHKA MOXET UCTIOIb30BAThCS HIIH HE HCIIOJIB30BAThCS.
. 1 Touka (MOTyT OBITH YCTAaHOBJICHBI IPOU3BOJIbHbIEC 3HAUCHHS 0-500B, 0-120Tu
(nemumeiinas BONbT- HaMPsKEHUS ¥ 9aCTOTHI)
YacTOTHASI Xap-Ka)
ITonbem kpyTsmero 3HavyeHue MoJbeMa KPyTAIIEr0O MOMEHTA YCTaHABIUBACTCS AxTuBHa, xorna F37 =0,
MOMEHTA ($yHKIHOHATBHBIM KogoM FO9 1,3umm 4
BriGepere pexuM paboThl 3HaUeHHEeM Kofa F37:
(B03MOkKHOCTH BEIOOpA) | 0: M3MeHsomasics Harpy3Ka KpyTSIIero MOMEHTa, BO3PacTaomas B
MIPOIIOPIINHY K KBAaApaTy CKOPOCTH
1: 3meHstromasicst Harpy3ka KpyTsLIero MOMEHTa, BO3pacTaromias B
MPOTIOPIIHH K KBaApaTy CKOPOCTH (TpedyeTcs 6oyiee BRICOKHUIT MyCKOBOM
MOMEHT)
2: ABTO IOABEM KPYTSILETO MOMEHTA
3: ABTO 3HEpro coepexeHne
(M3meHstomuiics MOMEHT Harpy3KH, BO3pacTaIOIMIUi TPOMOPLIHIOHATIEHO
. KBaJIpaTy CKOPOCTH)
= 4: ABTO 3HEpro cOepexeHme
g (W3meHstomuiicss MOMEHT Harpy3KH, BO3pacTarolluil IPONopLUUIOHAIBLHO
g KBaJIpaTy CKOPOCTH + HOBBIILICHHBIH ITyCKOBOH MOMEHT (JUIS TSDKEIIBIX
§ yCIIOBHUH ITycKa))

Ilycx/cron

VYpasnenue ¢ naHeau
oreparopa

3amyck (BHepen Wid Ha3an) U

Kuomnku nanenn

kHomok «<FWD», «kREV» u «STOP»

OCTaHOBKa, IIOCPEJCTBOM KHOIIOK onepaTopa
«RUN» 1 «STOP»
3anyck 1 0OCTaHOBKa, MOCPEICTBOM Kuonku

MHOTO(YHKIMOHATBHOM
[aHEeH OllepaTopa

Bremnnmu curaazamu (Ha 7-u nupoBeIX BXoaax): [Ipsamoe
(oOpaTHOE) BpaleHne, KOMaHIa Ha OCTAaHOBKY (TIPH TPEXIPOBOTHOM
YIpaBJIeHUN ), KOMAaH/BI BTOPOro Habopa, KOMaH/a Ha OCTAaHOBKY IO
MHEepIVH, KOMaH/la BHEITHEH aBapyy, KoMaHaa copoca ommoOKy, U T.JI.

CereBoe ynpasiieHue: yrpasienue mo cetd RS-485 wu Field Bus
(ommus)

Bo3MoXHOCTB BBIOOpA yTIPaBICHHUS: yJaJIeHHOE/MECTHOE, YIIPaBICHHE
TI0 CETH, YNPaBJIEeHHEe KOMaH[aMi BTOPOro Habopa

Croco0bl 3a1aHus
YaCTOTBI

C nanenm OIepaTopa, KHOIIKaMHu «00JIBIIIEe»/ «MEHBIIIE)

[lepemeHHBIM pe3ucTOpOM, HOMUHAIOM OT 1 10 5 KOM, MOLTHOCTBIO
0,5 Bt

ITonxmrouaercs k
xiemmam [11], [12], [13]
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Bennunna

Onucanne

IIpumeuanue

VYpasnenue

Croco0bl 3a1aHus
YaCTOTHI

4

AHanoroBbIil BX0 MoxeT OBITh YCTaHOBJICHA ITO1aYCit
HaIpsDKEHUS WU TOKA :

Ot 0 10 10 BDC (ot 0 1o 5 B DC) ot 0 1o
100 % (xonrtaktsl [12] u [11], [V2] u [11])
Ot 4 o 20 MA DC, o1 0 10 100% (KOHTaKTBHI

[Cl]u[11])

Bo3MmoxHO ynpaBiieHHE
CUTHAJIOM HaNpsDKCHUS
ot 1 1o 5 B, mis aToro
MIPU/ICTCS] HACTPOUTD
YCUIJICHHE U CMELICHHE
JUTSL @aHAJIOTOBOT'O BXOJa

Mmuoroctynenyaras yacrora: (oxuH u3 8 maros ot 0 1o 7)

HpI/I Ha)KaTHH Ha KHOTIKH «OOJIbIIE»/ «MEHBIIIE» YacToTa
YBEIIMYUBACTCA WIN YMCHBIIACTCA.

ITo cetn: MmoxkeT ObITh 3a1aHa o ceTr RS-485 nnu Field Bus (ommms)

B npouecce paboThl BO3MOXKEH BBIOOP OJJHOTO U3 IBYX
[pe/yCTaHOBICHHBIX CIIOCOOOB 331aHHUs YaCTOTHI, yTEM I10Jja41
cUTHaJa BeIOOpa.

Br16opom 3ananus
Y4acTOThI TaK JKe
BO3MOXKHO HEPEKII0YaTh
yIpaBJeHHe C
JIOKaJIbHOTO Ha CETEBOE
U 00paTHO

JlomonHuTeNBbHOE 3a1aHue YacTOThI: cUrHais ¢ kiemm [12], [C1] win
[V2] MoxeT OBITh CII0XKEH C OCHOBHBIM CHUTHAJIOM 33JIaHHsI YaCTOTHI.

WuBepcHas paboTta: mepeKiItoueHe M0 CUTHATY Ha H()POBOM BXOIIE
W C TIOCPEACTBOM HACTPOCK (DYHKIIMOHAIBHBIX KOJOB

Ot 10 10 0 B nna or 0 no 100% nnst knemm [12] u [V2]

Ot 20 1o 4 MA g ot 0 1o 100% s knemmsl [C1]

Bpems
YCKOpEHUsI/3aMe TSI

Ot 0 10 3600 ¢
e  YCKOpeHHE U 3aMEJICHHE MOXKET OBITh OJTHOTO M3 4-0X
BI0B: JIMHEHHBIM, 0 TOJIOTON S — KPHUBOIL, IO KPyTOH S
— KpUBOW WJIM KPUBOJMHEUHBIM.
e  CHATHE KOMaH/bl YNIPABJICHUS BHI3BIBAET CHIDKEHUE
CKOpPOCTH U OCTAHOBKY

OFpaHI/I‘leHI/Ie HaCTOThI

Bepxuuii 1 HUKHUIA TPEIEIbl MOTYT OBITh YCTAHOBJICHBI B TMAITA30HE
ot 0 mo 120 I'g

IIpu ycranoBke
OTpaHNYCHHUS
BKJIIOYATE B HETO
pabouuii quana3oH
BBIXOJIHBIX YacTOT:
4acToTy
3aIlyCcKa/OCTaHOBKHU H
0a30BYI0 4aCTOTY

CMeIleHHe 9acTOThI

Cwmenienne yactoTsl u komanas! [IM]] mponecca MoryT ObITh
ycTaHoBIeHb! B auanasose ot 0 no 100 %

VYcunenue 1 3agaHus
YaCTOTBI

AHAIOrOBBIN BXOJHOIM CUTHAJI MOKET OBITh MacIITAOMPOBaH, B
nuama3zone ot 0 7o 200 %

VYcunenue st
aHAJIOTOBBIX BXOMOB[12],
[V2]u [C1]
yCTaHABIHBACTCS
HWHMBUIYaJIbHO

YcraHoBKa ckadka
HaCTOThI

VcraHoBKa JI0 TPEX PE30HAHCHBIX YaCTOT MEXaHM3Ma, KOTOPbIE
HeoOxoauMo 00oiTH (Tuctepesuc ot 0 1o 30 ')

Tokoorpanuyenue

He no3Bosser BBIXOJAHOMY TOKY IPEBLIIIATH YCTAHOBJIICHHOC 3HAUYCHUEC

[lepexmouenue
ITY/cets

e Ilepexmouenue [TH / ceTh (3amyck Ha YacTOTy CETH) MOXKET
OBITh OCYILECTBIICHA 110 CUrHANIaM LU(PPOBbIX BX0J0B SW50 1
SW60.

e [Ipouenypa nepexmtouenust ¢ I[I4 Ha ceThb ocyiecTBiseTcs no
BXoaHbIM curHanam ISW50 u ISW60 a Tak e Mo BBIXOIHBIM
curHanam SW88, SW52-1 u 52-2 nis KOHTpOJIS BHELIHETO
MarHUTHOTO KOHTAaKTOpa. MoXeT OBITh BEIOpAH OJWH U3 IBYX
BCTPOCHHBIX aJITOPUTMOB IEPEKITIOUEHHS, BKIIFOUast
NepeKIIIOUCHNE IBUTaTeIIs HA CeTh, B ciydae aBapuu [TH

TIN]I perynupoBanue

Bosmosxuo T11/] ynipaBiieHus npoueccom

3ananue komanpl npouecca [TAJI:
o 3ajaHKe KHOIIKaMU «00JbIey / «MEHbIIIe» ITaHeIH oepaTopa
(0~100%)

e C ananorosoro Bxoja curHaiaoMm 0 ~ 10 B ¢ knemm [12] u [V2]
win 4 ~ 20 MA ¢ kinemms [C1] (0~100%)

e 3aanue ¢ HbIPPOBBIX BXOAOB, JUIS KOTOPHIX HA3HAYECHO
«6obiiey / «menbme» (0~100%)

o ITo cetn RS-485 (onmust)

3amanue curnana ooparnoii cesizu (OC)
C ananorosoro Bxoza curHaigoMm 0 ~ 10 B ¢ knemm [12] u [V2] wiu 4 ~
20 MA c xknemmsl [C1] (0~100%)
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Bennunna

Onucanne

IIpumeuanue

YnpasneHue

Pacmmpennsie GyHKIMy nponecca:
e  ABapuiinHblii curHain (abcoII0THOE 3HaUEHHE Tpoliecca,
CHUTHAI TP OTKJIOHEHUH
e  Hopmansaoe/unsepcHoe [1M]] ynpaBnenue
o @yHkuus oxunaHus (IPHOCTAHOBKN)
e  @yHkM 3anMTH cOPOCa YCTAHOBOK
e Orpanuuenue Bbixona npouecca [TAJ{
e  Bcrpoennsie cOpoc / yaepkanue

ABTOIOJCTPOMKA MO
CKOpOCTb JBUIraTes

HpI/I NEepE3aIryCKe 3allyCKE Ha YCTAaHOBJICHHYIO YaCTOTY 4 OIpeaesieT
CKOPOCTb ABUT'AaTCJIs, U OCYHICCTBIIACT €ro «I10AXBaT 0e3 OCTAaHOBKH.

ABTOMAaTHYECKOE
3aMeIIcHUE

B ciiyuae eciin HanpsHKEHHE B 3BEHE MOCTOSHHOTO TOKA MPEBBICUT
MaKCHMaJIbHOE 3HaueHue — cpaboTaeT 3aluTHas GyHKUUS U JBUTATEIb
Oy/IeT OCTaHOBJICH Ha CaMOBBIOETe, Ha AUCIUICE MIPU ITOM BBICBETHTCS
ommrbka OU

ABTOMAaTHYECKOE
SHEProcOepeIKECHNE

ITY aBTOMaTHYECKH MOHMKAET BHIXOAHOE HalpsKEHUE, IoAaBacéMoe Ha
JABUTATCJIb JII MUHUMU3AUU IIOTEPh B IBUTATECIIC U TT4.

3amura oT neperpysku

B cnyuae neperpy3sku niu neperpesa [14 aBromaTHuecku noHMKaeTCs
HECyIlasi 4acTOTa., YTO II03BOJISIET IIPOUIUTH PA0OTY JBUraTels.

ABTOHacTpoiiKa

ITY aBTOMaTH4ECKH HACTPAUBAECTCs Ha JIBUTATENb.

VYpasnenue
OXJIAKTAFOIIHM
BEHTHJISITOPOM

[TY ynpasiseT BKIIOYEHHEM / BRIKITIOUYCHUEM OXJIAXKJAFOIIETO
BEHTHJIATOPA, B 3aBUCHMOCTH OT TEMIIEPATyphl pagraTopa

Kontpons Hacocos

ITY moxeT paboTaTh B MHOTOMOTOPHOM PeXHMe, KOHTPOIHUPYs paboTy

IpYMIIBI HACOCOB B OJTHOM U3 2-X PEXKUMOB :

e  C IUIABAIOIIUM JBUTaTeNeM (TPYIIIOH 10 3-0X HACOCOB) Hy>KHA
aTa AONOJHUTEIbHBIX pesieiHbIX BbixooB OPC-F1S-RY

e  C (UKCHPOBAHHBIM JBHTaTEIEM (TPYyHIoi 1o 5-t HacocoB:1c ITY
u J10 4-0x, myckaeMbIX 1o curdainy I14 )

Nuaaukanms

Pabora / octaHOBKa

®  CKOpOCTb , BBIXOJHOM TOK (A), BeIX0OHOE HanpspkeHue (B),
IMoncuntanuelii MoMeHT, [ToTpebisiemast MolHOCTh (KBT),
3Ha4yeHus npouecca [IM]], Harpyska, BbIXOJ ABUTaTEIs.

e  Jlnd BBIBOJA CKOPOCTH MOXHO UCIIOJIB30BATh: BBIXOIHYIO YaCTOTY
(T'w), ckopocth aBuratens (00/MHH), CKOPOCTh HArpy3KH (00/MHH)

[Ipenynpexaenue o
KOHIIE CPOKA CITyKOBI

INosBrsieTCs P AOCTHXKEHUH MPEETBHOTO CPEICTBA CITy>KOBI
KOHJIGHCATOPOB 3BEHA MOCTOSHHOTO TOKA, KOHJEHCATOPOB Ha IIaTax
WU OXJIAJKIAIONINX BEHTHISITOPOB

Ha tpan3ucropHsiii nin
penenHbIi BBIXOA

Oo6mee Bpemst pabOTHI

Otobpaxaet obiee BpeMst padotel [TY u qBuraress, 1 BXOJHBIC BaTT-
Yachl.

Bapuants! aBapuitnoro
pexuma

0C1 FUS Cropen npe1oxXpaHuTesb

KparkoBpemenHast

0C2 PbF Oumbka 3apstHON enu

Heperpyska 1o ToKy

0C3 OL1 Perne 511, TenyoBoi neperpy3ku

EF 3aMbIKaHHEe Ha 3eMIII0 OLU Ileperpyska

0U1 Erl COoii maMsTu

0U2 | [Mepenanpsixenue Er2 OmmbKa CBA3H KJIaBHATYPBI

0U3 Er3 Ommbka B L{IT

LU Toumxenue Hanpsbkerus | Erd OmmOka KapThI CBSA3H (OMIHs)

Lin OOpBIB BXOJHOH (ha3bl Er5 OmmobKa ONIMOHAIBHON KapThl

OPL | OOpsiB BeIXOHO! (a3bl | Er6 Omnbka B QyHKIHMIX

OH1 | Ileperpes panuaropa Er7 Omrbka B HACTPOMKax

OH2 | ABapus 110 BHELIHUM Er8 Oumbka cBsi3u RS485

IIpUYHHaAM

OH3 | [leperpes ITY BHyTpH Omnbka coxpaHeHHs
MapamMeTpoOB I0CIIEe HOHWKEHHS

HaIpsKCHUS

ErF

Omrbka cs3u RS485
(ONIMOHAIBHOM IJIATHI)

TeruoBas 3amuTa
JBUTATEIISI TEPMHCTOPOM

OH4 ErP

(PTC) ErH Omrbka LS (rutaTel muTaHms)

Kypnan omubdox

ITY coxpansieT n 0TOOpaXkaeT NCTOPHIO MOCIEAHUX 4-0X OIHOOK

3aluTa

Cwm. paszen 8.6 3amuTHbIe QyHKIMN

VYcnosust
9KCILTyaTalluu

Cwm. rnaBy 1 pazgen 1.4 «YcinoBus XpaHeHHUsD
W rnaBy 2 paznen 2.1 «YclloBUs 9KCILTy aTall|m»




I'maa 8 TEXHUYECKHE XAPAKTEPUCTHUKHU

8.4 Onucanue KIeMM.
8.4.1 HazHaueHne Kj1eMM.
OrnrcaHue KJIEMM YIIpaBJeHUs TIPUBEIEHO B TJaBe 2 pazzaene 2.3.6 u pasznene 2.3.7 (tabmmma 2.11)

8.4.2 Cxema noak/04YeHNs MPU YNPABJIEHUH C MIAHeH oNepaTopa

3awmnTHbLIN MarHuTHbBIN

aBTomMat nnu KOHTakKkTop Cunosas cxema

Beoa nutaHusa b i L : [euratens
Tpu thasbl ol il
380-4408B X ~ i
50/60 Iy i f'r : / :
L d | T Eed

[ononHuTensbHbIR BBOA

NMUTaHUSA CXembl

ynpaenenus (NpuM. 4) MononHutenbHbIN BBOA, |
nuTaHus BeHTunnTopoai S
AC (npum. 5)

Knemma 3azemneHus

Knemma 3azemnenmns Cxewma ynpasneHus

] PenelHblit BbIXOA,
(ana niobown asapun)

AHanoroskie BXofbl ] PeneiHbiit BbIXOA

C1
! {11]]

[FMA]
AHanorosblii BbIX0Q

[FMI]

[

[

|

|

[

|

|

|

! (Note 6)

Undbposoit Beixon | ¢ [FMP]

|

|

[

|

|

[

|

[

I

[REV]

E [FWD]
[CM]

Lncppoebie
BXOAbI Ei;}

X3 [Y1]
{x4} [v2]
(X5] [Y3]
[CM] [CMY]

[PLC]

TpaHaucTopHble
Beixogbl

T Pl PR R e E e R e, —

[pum. 1: [Ipu ycTaHOBKE Apoccens yAalIuTe MepeMbluky Mexay kiemmamu Pl u P(+), most [TH momHOCTRIO 75 KBT 11 Gosiee —
MIPOCTO MOJAKIIOYUTE APOCCEb.

[Ipum. 2: J{ns 3a1UThl TPOBOJKY YCTAHOBUTE 3aIUTHBIN aBTOMAaT Uil Y30, B COOTBETCTBUU C PEKOMEHJALMSIMU HHCTPYKIMH.

[pum. 3: YcTaHOBUTE MAarHUTHBIN KOHTAKTOp B Lenb nutanus [1Y, eciu 310 HE06X01UMO.

[pum. 4: [l obecniedeHus: paboTOCIIOCOOHOCTH CXEMBI YIIPABIICHHS , KOTAa CHJIOBOE MTUTAHHE OTKIFOUYCHO

[pum. 5: Kak mpaBuito He UCIONB3YIOTCS, MOAKIIOUaeTes Koraa [T4 padoTaeT COBMECTHO ¢ PEKyIepaTopoM.
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8.4.3 Cxema noakJ/Il0YeHHs NMPH YNPaBJIeHNH BHEIIHMMH CHTHAJIAMH.

[ononHuTenbHbLIM BBOO NUTAHUSA
cxembl ynpasneHus (npum. 4)

3alnUTHLIN MarHuTHbIN
aBToMarT unu KOHTaKTop
Y30 (npum. 2)  (Mpum. 3)
......... s s |
Beopg nutaHus P ‘ ;
Tpy dasbl Ksdl Es ik B
380-440B DA A |
00T el ) - |
B

[ononHuTensHLIN BBOA I'IMTaHMFl!
BeHTUNsiTopoB AC (npum. 5)

Knemma 3azemneHus

Bhlxo,ﬂ, HanpaxeHwa NTaHna L
peauctopa 10 B DC (Mpum .6) 3

~
Bxog HanpsikeHua 0 - 10 B DC [

AHanorosble BXofbl

AHanoroBsbie

nameputenbHble
npubopsbl

Lncbposon nameputens 4acToThbl

Lindbposble
Bxoap!

(Mpum.7)

[poccenb 3BeHa
NOCTOAHHOIO TOKa
(npum. 1)

[FMA]

[FMI]

—|CMJ"IOBaH cxema
[euratens

!Knemma 3a3emMneHvs
=
—| Cxema ynpasneHus

PeneiiHbii Bbixog,
(Ons noboin asapun)

]PeneﬁHblﬁ BbIX0OA

[Y1]
[Y2]
[Y3]
[CMY]

TpaH3ncTOpHbIe

|
i
|
|
i
i
|
i
|
|
i
|
i
|
i
i
|
|
. | Bbixogpt
|

|

[pum. 1: [Ipu ycTaHOBKE Apoccens yAalIuTe mepeMbluky Mexay kiemmamu Pl u P(+), most [TH momHOCTRIO 75 KBT 11 GoMiee —
MIPOCTO MOAKIIIOUUTE JPOCCENb.

IMpum. 2: st 32U THI TPOBOAKY YCTAaHOBHTE 3aIUTHEIA aBTOMAT Wi Y30, B COOTBETCTBHH C PEKOMEHIAIUSIMH HHCTPYKIIUH.

[Ipum. 3: YcTaHOBUTE MarHUTHBIN KOHTAKTOp B Henb nutanus [14, ecnu 310 HE06X0IUMO.

[pum. 4: [Ins obecnieyeHus: paboTocrmocoOOHOCTH CXEMBI YIPABICHHUS , KOTAA CHIIOBOE MTUTAHHE OTKIFOUYCHO

[pum. 5: Kak mpaBuiio He UCTIONB3YIOTCS, MOAKIIOUaeTcs koraa [TY paboTaeT COBMECTHO ¢ PEKyIepaTopoM

IIpum. 6: Bel MoxkeTe 3a1aBaTh 4aCTOTY I10/1aBasi CUTHAII HAalIpshKeHUs Ha kiaeMmMsl [11] u [12] B ctangaprax : 0-10B, 0-5B, 1-5B,
WX BPY4HY!O, IOJKIIOYUB pe3ucTop Kk kiaemmam [11], [12] u [13]

IMpum. 7: st npoKIaaKy ey YIpaBiIeHUs HCIIONB3yHTe SKpaHHpOBaHHBIE WM BUTHIE NTpoBoja. Koraa ucnonesyere

OKpaHUPOBAHHLIC — COeMHSITE OKpaH C 36MII€I>1, JJIs ﬂy‘{meﬁ HOMCXOyCTOﬁ‘{HBOCTH npomamﬂBaﬁTe IpoBoaa
yhpaBJICHHS Ha MAKCUMAJIbHOM YJIaJICHUU OT CHUJIOBBIX (pCKOMCHI[yCMOC PacCTOAHUEC — HE MCHEC 10 CM) " HUKOTJa HC
HyCKafITe uxX B OI[HOﬁ muHe. CoBMecTHas IIPOKJIaJiKa CUJIOBBIX ITPOBOJOB U IIPOBOAOB YIIPABJICHHUS AOITyCTHMaA TOJIBKO IO

MPSIMBIM YTJIOM OTHOCUTEIILHO APYT Apyra.
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8.5 I'abapuTHbIEe pazMepsbl

8.5.1 CranpapTHble MoaeIn

,
43 ;amss e
3 @» :

163
101.5 6.
a
a
|
U
a
|

Monenb
FRNO.75F1S-4E
FRN1.5F1S-4E
FRN2.2F1S-4E
FRN3.7F1S-4E
FRNS5.5F1S-4E

8-10
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Pa3mepsl B MM.

W D
12 Wi 12 DI D2
_ 2x@ 10 1.2
| | EYS — -
AN A é%
T E ]
l
BODE0Mou
. —
BN td = -
- 10
W2 _ W3, WA_ @A
2xPB
-
()
o
[an)
Pa3mepsl, MM
Monens
W [wi|w2|w3|w4| H|H |DJ| DI | D2| D3 |D4|oAloB
FRN7.5F1S-4E
FRNIIFISAE | 220 | 196 | 63.5 | 46.5 | 46.5 | 260 | 238 118.5 | 96.5 | 1417 | 16| 27 | 34
FRNISFISAE )15 1367 | 21
FRN18.5F1S-4E 34 | 4
FRN22FIS4E | 250 | 226 | O7 | 2% | 38 | 400 | 378 g5 | 130 | 1662 2
FRN30FIS4E S R B S R R
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xPA | W D4 D
Wi D1 D2
= L
JT . 1PN | I|_€9_ KJI
E
ORRARABRRRRRRER Ao N ° o °
EI][I[II]H_[II]I][II]I][II]I]E A0000000008q0008 ®
-
— . .
Rt
11|
Aa0oal
T
® o _e °®
—ﬁn p— njﬁm q
W5
=]l=]= "
ol e ==y
O o
@ ] IOI;LQ@
il HHMMLUHM
L D
@o @ o) o
W3
Wa W2 W4
M Pazmepsl, MM
0ncb W |WI | W2 ] W3 | W& [|W5] H |HI | H2 | D | DI | D2 | D3 | D4 | A
FRN37F1S-4E
FRNASF1SAE 320|240 | 304 | 310.2 550 | 530 255 s 140 A
FRN55F1S-4E
8 10 12 | 270 10
FRNTSFIS-4E | 355 | 275 | 339 | 345.2 615 | 595 155
FRNOOF1S-4E 720 300 | 145 4
FRN110F1S-4E 40
FRN132F1S-4E 7 110 315 | 135 6
FRN160F1S-4E
FRNJOOF1SAE 530 {430 | 503 | 509.2 | 13.5| 15 000|970 15.5 360 | 180 180 15
FRN220F1S-4E
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8.5.2 /Ipoccesib 3BeHA MOCTOSIHHOTO TOKA

4-pe

MOHTaXHbIX

OTBEpPCTUA

2 MOHTaXHbIX
oTBEpCTUSA

D3 MAX. D2
!
[ 4 1 i
| 8 I 8l —
=™ o | =
| o | ol =
t |
1 L 1
" ] g I
| D1 | | W1 |
i |
D W
Pa3mepsl, MM
Monens 114 Hpoccennb KpenexHoe | MOHTaXHOE Macca,
w W1 D D1 D2 D3 H KI'
OTBEPCTHUC OTBEPCTHUC
FRN37F1S-4E DCR4-37C | 210+10 | 185 | 1012 | 81 105 | 50,5+1 | 125 M6 M8 7,4
FRN45F1S-4E DCR4-45C | 21010 | 185 | 1062 | 86 | 120 53+1 125 M6 M8 8,4
FRN55F1S-4E DCR4-55C | 255+10 | 225 | 96+2 76 120 48+1 145 M6 M10 10,3
FRN75F1S-4E DCR4-75C | 255+10 | 225 | 1062 | 86 125 53+1 145 M6 M10 12,4
FRNO9OF1S-4E DCR4-90C | 255+10 | 225 | 1162 | 96 140 58+1 145 M6 M12 14,7
FRNI110F1S-4E | DCR4-110C | 300£10 | 265 | 116+2 | 90 175 58+1 155 M8 M12 18,4
FRN132F1S-4E | DCR4-132C | 30010 | 265 | 1262 | 100 | 180 63+2 160 M8 M12 22,0
FRN160F1S-4E | DCR4-160C | 350+10 | 310 | 131+2 | 103 | 180 | 65,52 | 190 M10 M12 25,5
FRN200F1S-4E | DCR4-200C | 350+£10 | 310 | 141+2 | 113 | 185 | 70,5£2 | 190 M10 M12 29,5
FRN220F1S-4E | DCR4-220C | 35010 | 310 | 146+2 | 118 | 200 73+2 190 M10 M12 32,5

ITY momrHOCTBIO 75 KBT 1 60J1€€ KOMILIEKTYIOTCS IPOCCEISIMU Ha 3aBOJIE — U3TOTOBUTEIIE.

8-13




I'maa 8 TEXHUYECKHE XAPAKTEPUCTHUKHU

8.5.3 Ilanesn onepaTopa

80

18.2

65

B nuuﬂ

(16.98)

Nuuesan CTOpOHa )

Kopnyca wekada

(m _ m)

141

11.68

(53.8) 15.24

8.1

Pa3mepsl B MMm.

10.5

; (80) _
58 45 W
=
| z
~ -p------ PE—— d—
L | & !
B | i
® h |
N : I i
- |
g | e
[ |
: 2% b4 1
1 ‘ !
I .4 1
I p T 1
S S SR _‘ ______ L !
61 (9.5)

Paamepk! U pacnonoXeHue MOHTaXHLIX OTBEPCTUIA (Bua A).
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8.6 3amuTHbIC PyHKIMH.

ABapuitHbIN
IToxazanus
Ha3zBanne Omnucanne R CHUTHaJ Ha
pene 30A/B/C
o OcranasnuBaet padoty 14 B Bo Bpems
3ammTa 0T TOKOBOH HEPETpy3KH N
CiIy4ae TOKOBOH Ieperpy3Ku pasrona 0Cl1
OcranasnuBaet padoty 14 B Bo Bpems
3amura ot K3 2
cinydae K3 B BBIXOHOM 1emu TOPMOYKEHUS 0C2
OcranasnuBaet padoty 14 B
ciry4ae oOpbIBa 3a3eMIICHUS Jla
BBIXOAHOU cxeMbl ITY. Bo Bpems
Ecmu moce aBapun T4 6p11 paboTEI ¢
nepesarnyiieH, 0e3 yCTpaHeHHsI | MMOCTOSHHOM oC3
00pBIBa — 3amMTHAS QYHKIHA CKOPOCTBIO
3ammura oT 00pBIBa 3a3EMIICHUS p by p
MoxeT He cpaborats (st [T4
MorHocThIo 220 kBT 1 6oJee)
H3mepsier TOK yTEYKH Ha 3eMIIIO, TIPH
MIPEBBIIICHUH TIOPOTOBOTO YPOBHSI —
EF Ha
ocranasiuBaet padoty T4 ( y ITH momHOCTBIO
280 kBT 1 6oiee)
Bo Bpems
IIpu mpeBbILICHUN HATIPSDKEHUS P oul
pasroHa
800 B, B 3BeHE IMOCTOSHHOI'O Bo Boova
TOKa, padora T4 p ou2
TOPMO>KEHHUS
3ammTa OT epeHanpsHKeHNS OCTaHaBJINBAETCSI. Ja
Bo Bpems
Orta Qynkius He 3amumiaer [14
paboTEHI ¢
OT IIEPEMEHHOT0 HaIIPSHKEHUSA . ouUs
MOCTOSTHHOM
MIOJJAHHOTO U3BHE.
CKOPOCTBIO
OcranaBnuBaet paboty ITH npu normwkeHnn
HaNpsDKEHUS B 3BEHE MTOCTOSTHHOTO TOKA HIDKE
3ammTa 0T HU3KOTO 400 B LU ﬂal
HaIPsLKEHUS Ho B ciyuae , ecnu ¢pyHKumnoHansHbli kox F14
HMeeT 3Ha4yeHus 3, 4 Ui 5 — 3TOT aBapUiHbII
CHUTHaJI HE MOSBIISIETCSI
B ciryuyae notepu ¢assl Bo BpeM padoThI —
ocranasnuBaet [1T4
o Ecmu B xauectBe Harpysku 14 ucnons3yercs
3amuTa OT IOTEPU BXOIHOM . .
dassr MAJIOMOIIIHEIH (TI0 CPaBHEHHIO C MOIITHOCTHIO Lin Ha
[TY) nBuratens, WM yCTaHOBIEH OpOCCEh 3BEHA
MIOCTOSTHHOT'O TOKA MOTePsi BXOAHOH (ha3sl HE
oOHapyKHUBaeTCA.
3ammra OT MOTEPH BBIXOIHOM B cnyuae , ecnut ipu pabore [TH Gyner oOpbiB OPL Jla
(assr onHOM u3 ¢a3 — [TY Oyner ocTaHOBICH
- OcranoBka I14 B cirydae neperpesa paguaropa
n3-32 0TKa3a BEHTHJISTOpA WK MEPErpy3Ku
- OcranogBka [T B ciyyae HeUCIIpaBHOCTH OHI Ha
BEHTHJIATOPA MOCTOSTHHOTO Toka (st T4
3ammra oT neperpena
MOIITHOCTBIO 55 KBT 1 Ooree)
OctanoBka I14 B cydae neperpesa BHyTpH €ro
KOpITyca n3-3a HeMCIPaBHOCTH BEHTHIISITOpA OH3 Ja
OXJIXKJICHUSI WM JIOJITOBPEMEHHON IIeperpy3KH
Ocranoska I14 B caydae ecnu Temmneparypa
BeIxonHBIX IGBT Tpan3ucropos
ACCUMTHIBAEMAs! KaK 3aBUCHMOCTH OT
3amuTa oT meperpy3Ku (p OLU Ia

BBIXOJIHOTO TOKa U TeMnepaTypsl BHyTpu 11H)
MIPEBBICUT IPEAYCTAHOBICHHOE 3HAUCHHE

! 3ra sammTHAS YHKLIMA MOKET I HE MOCTYMHTb Ha perxe aBapui 30 A/B/C , B 3aBHCHMOCTH OT yCTAHOBOK (DyHKIIMOHATBHBIX

KOJIOB
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Hassanune

Onucanue

Tloxazanms
JACTIES

ABapuiiHbli
CHUTHaJ Ha
pene 30A/B/C

ABapus nepuepuitHOro
o0opynoBaHust

OctanoBka I14 ¢ ommbkoii mo curaairy
udpoBoOro Bxona

OH2

Ha

IIeperopanue nperoXpaHuTess

[Tocne o6Hapy>XKeHUs TOTO, YTO B TJIABHOW IeTIH
ITY cropen npenoxpaHuTeib, 3Ta PyHKIUS
ocranasnuBaeT [1Y. (ms [TY momaocThIO 90KBT
U BBIILIE)

FUS

Ha

HenopmanbsHoe cocTtosiHue
MarHUTHOT'O KOHTaKTopa
3apsAIHON Lenu

[Mociie oOHapyKeHNs] HEHOPMAJIBHOTO COCTOSTHHMS
MarHUTHOTO KOHTAKTOpa 3apsAHON 1IeTH, 3Ta
¢ynkus ocranasiuBaet [T4 (s T4
MOIITHOCTBIO 55 KB 1 Goiee)

PBF

Ja

MarteMaTHyecku
BBIYMCIICHHBIN
meperpes

IIpu Beruncnenuu neperpesa [14
OCTaHaBJIMBACTCSl, B COOTBETCTBHH C
HaCTPOMKaMH ypOBHS I€perpeBa 1 BpeMeH!
_BBIACpKRW
- 3ammTa 00IIENPOMBIIIIIEHHBIX ABUTATEIeH BO
BceM yacToTHOM jauanasone (F10=1)
- 3ammTa aBurareliei ¢ 1opaboTkon
(BEHTHIISITOPOM MPHHYIUTEIILHOTO OXJIAXKICHUS)
BO BCeM 4acTOTHOM juamnasone (F10=2)
YPOBEHB IEperpy3Ku 1 NOCTOSIHHASI BpEMEHN
ycranaBimBatorcst kogamu F11 u F12.

OLI

Tepmopesucrop (PTC)

3anuTHbIC (HYHKIIUA JBUTATEIS

OtciiexxuBasi ypOBEHb HaNpsDKCHHS Ha
tepmopesuctope (PTC) ITH ocranaBnmBaet

[Hoacoeaunute Tepmope3ncTop K kiemmam [11]
u [V2] u yctaHoBUTE ()yHKIIMOHATIHHBIE KOIBI
JUISL aKTHBALIMK TEPMOPE3UCTOPA.

OH4

Ha

3abyaroBpeMeHHOE
MIPEAYNpEKACHHE O
neperpyske

B nensax 3ammtel asurareins Ha IT4 mossiasercs
YIPEKIAIOUINN Teperpy3Ky curHai, o
JIOCTHYKCHUH 3aJJaHHOTO (KPUTHYECCKOTO) YPOBHS,
IO TOTO KaK JBHUTATEIh OyIeT OCTAHOBIICH M3-3a
meperpena

HpeHOTBpaIIIeHI/Ie
HpOPI?;BOJ'IBHOfI OCTaHOBKHU
JBHUTaTCIIA

PabGotaer npu akTHBUPOBAaHHOW (YHKIIMU
MTHOBEHHOI'O TOKOOTPaHUYEHUS

- MTHOBEHHOE TOKOOTPaHUYEHHE HE T03BOJISIET
BBIXOJHOMY TOKY ITY npeBbICUTH 3aAaHHBII
YPOBEHb IIPU YCKOPEHUH WK paboTe Ha
IIOCTOSIHHOM CKOPOCTH.

Pemneitublii BEIXO IUIS JIFOOOM
OIINOKHU

ITY momaet curHan Ha pesieiHbIe KOHTAKThI
KOTI'/Ia MHBEPTOP OCTaHABJIMBAETCS MPU
MOSIBJIEHUH aBapUITHOI'O COCTOSHUS

«cOpoc aBapuitHOTO COCTOSTHUS (OIIMOKH )»
cOpoc OmMOKH OCYIIECTBIIICTCS HA)KaTHEM Ha
kHOTIKY «PRG/reset» mim momats curnan (RST)
Ha OJIMH 13 U(PPOBBIX BXO0B

«coxpaHeHre HHPOPMALUU 00 OIHOKaX»

B ITY xpaHuTCst aeTanbHas HHPOPMALUS O
MocaeIHUX 4-0X OIMIMOKax

JHa

Owmunbka naMsaTi

ITY npoBepsieT COCTOSIHUE TaMATU IIPU
BKJIFOUEHUU M BHECEHUU M3MEHEHHI B pabouyio
porpammy, Npu 0OHapYKEHUH OLIHOKH MaMsITH
ITY npekpaniaer padoty

Erl

OmnbKa CBsI3H C MaHENIbI0
omneparopa

B cnyuae, ecnu ynpasnenue T4 ocymectensercs
C IaHesH orepaTopa (MHOrOpYHKINOHAIBEHOM
MIaHEeNHN OIlepaTopa), MpH HEBO3MOXKHOCTD CBSI3H C
Hell [TY ocraHaBiuBaeTcs

Er2

Ha

Ommubka mporeccopa

ITY ocranaBnuBaeTcs Ipu OOHAPYKEHUH
OIIMOKH MPOIIECCOpa MM KOHTPOIBHONW CYyMMBI
13-3a ITOMeX MJIM 10 MHOW IPUYNHE

Er3

Ha
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I'maa 8 TEXHUYECKHE XAPAKTEPUCTHUKHU

ABapuiiHbli
ITokazanus
Hazpanue Onwucanue JE— CUTHAI Ha
pene 30A/B/C
o OcranoBka 14 n3-3a norepu cBsizu mexay 114 u
OmmoKa CBsI3U ¢ onnueit . oTep Y Erd -
ONIMOHAIBHOM IIIATOM
OctanoBka 14 n3-3a ommbku, KOTOPYIO
OmuOKa BO3HUKIIA B OTIUN ’ py Er5 -
0OHapyKuJIa OMIus
ITpu naxxatuu kHonku STOP Ha
MaHeNu oneparopa
MIPOUCXOIUTH 3aMEIJICHHE U
OCTaHOBKa JIBUTATEIIs, HE
IIpuopurer
CMOTpsI Ha CIIOCO0 YIpaBICHUS
KHOTIKU .
STOP BeIOpanHbi i [T4 (1o cetn
WIA C TUPPOBBIX BXOJOB)
MoCJIe OCTAaHOBKH HA IUCILIEE
Oyznet oToOpaxkaTbcs KOX
Hexoppexrras pabora Er6 a
pp p omuoku «Er6y» A
3anper JII0ObIX Ooneparui u
BBIBOJI Ha AMCILIEHN KOl
ommbku «Er6» mpu momage
IIposepka KOMaH/IbI Ha 3aIyCK €CJIU B
IIPH 3aITyCKe 3TOT MOMEHT OBLIO BKIIFOYCHO
MUTAHUE, WA CHATO COCTOSHUE
omu6Oku [TY wiu o cetu ObLIa
MOJTyYeHa KOMaH/Ia Ha 3aIyCK.
N B cirydae, ecim HacTpoiike Ha JBUraTelb
OmmbKa mpu HACTPOUKE .
mmoMenTain BeICOKuiA DM (OH HITH WHBIE TPUIAHBI Er7 Ha
JIBUTATEIIS
—IT4 GyneT ocTaHOBIICH.
[Ipu oOHapyxeHnn ommOKu cBsizu o RS 485
Ommoka cBs3u 1mo RS-485 P Py Er8 Ha
pabota ITY ocTanaBimBaeTcs.
[Ipu HEBO3MOKHOCTH COXPAHHUTH TaHHBIC H3-32
OmmbKka coxpaHeHUs TaHHBIX HU3KOTO HAIMPSDKEHHS B 3BEHE IIOCTOSTHHOTO TOKA ErF Jla
13-32 HU3KOTO HAIPSHKCHUS Orta Qynkus ocranasimsaeT [14 (mms 114
MOIIHOCTHIO 55 KBT 1 60o71ee)
OmmbKa B cxeMme IUIaThl B cirydae ommOky B HacTpoiKax Miu cOoe IIaThl ErH Jla

IIUTaHUA

nutanus QyHKuus ocraHasiausaet [1T4

ABTOMaTHYECKUI Mepe3arnyck

Ecnu ITY ocranoBmics no ommodke — [T4 cam
MOXET COPOCUTH OLIMOKY U Nepe3aryCcTUTCs (BbI
MOXKETE YCTAHOBUTH KOJIMYECTBO IOIBITOK
riepesarnycka 1 HHTEPBaJl MLy HHMH)

3ammTa 0T 6pOCKOB
HalpsDKEHUs

3amnTa OT CKA4YKOB HAIIPsI’KCHUA B LICIIA
INUTaHUA OTHOCHUTCIIbHO 3CMJIN

OmnpeneneHne NOTEPU KOMaHIbI

B ciryyae noTepu KoMaH 16l 4aCTOTHI(OOPHIB
IIPOBOZOB, U T.II.) ITY MOXKET MPOJIOIKUTH
paboTy, BBITIONIHSIS MTOCIIEAHEE 3aJaHUe, KOTOPOe
OH TIOJTyYHJI 10 IOTEPH, M OCTAHOBHUTCSI, B
3aBUCHMOCTH OT YCTaHOBOK (DyHKIIMOHAIBHBIX
KOJIOB

3amnTa OT IpornagaHusd
HaIlpsKCHUA

B cnydae nponagaHus HanpspKEHUs MUTaHUS Ha
nepuon 6ostee 15 Mc nanHas GpyHKumsA
ocraHasnuBaeT T4

Ecmu B anroputme padotsr [T4 3amoxeH
nepesarnyck MocJe MporajaHus MUTaHus -
nanHag GyHKOuA paboraTts He Oynet , a [T4
Hepe3anyCcTUTCs Yepe3 YCTAHOBICHHOE BpeMsi

3amura oT neperpy3ku

B ciyuae neperpesa unu neperpysku 114
aBTOMATHYECKU CHUKAET HECYIIYIO YacTOTY, JIJIs
TOTO YTOOBI CIIPABHUTCS C HATPY3KOW U M30€XKATh
otkirouenus o kogam OH1 wiu OLU
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Mmasa 9 NEPEYEHb MEPU®EPUNHOMO OBOPYOOBAHUA U OMUMA

I'maa 9 TIEPEYEHb ITEPUGEPUITHOIO OBOPYIOBAHMS U OITLINIA

B mpuBeaeHHBIX TaOnMIaX HAXOMUTCS TEepeueHb NepudepuitHOro oOopyaoBaHUs W ommui. bomee

noaipoOHas uHpopmarus o HUX uzioxeHa B uHCTpYkIMU «k FRENIC-Eco User's Manual» (MEH456), I'maBe

6 "SELECTING PERIPHERAL EQUIPMENT."

[lepudepuitnoe
YCTPOHCTBO

(DYHKI_II/IH 1 Ha3HA4YCHHC

v

HWHBIC YCTPOUCTBA

v

OcHoBHbIe Tiepedepn

3amnMTHEII aBTOMAT

ABTOMaTHYECKHE BBHIKITIOUATEIN 3aIUIIAIOT JUHUU 1 HpI/I60pBI OT TEIIOBOM

(aBTOMATHUECKHIM MEPErpy3KH U OT KOPOTKOTO 3aMbIKaHUS
BBIKITIOYATEIIb) Y30 - JuddepeHumanbHoe pene I 3allUThl JII0AeH U )KUBOTHBIX OT UMITYJILCHOIO
WJIM K TIEPEMEHHOTO TOKa
YcerpoticTea JuddepeHnuanbHbie aBTOMAaTHYSCKUE BHIKIIOUATETH -KOMITAKTHBIE
3aIIUTHOTO KOMOMHHPOBaHHBIC YCTPOHCTBA, COCTOSIINE U3 3aIIUTHOTO aBTOMAaTa M yCTPOHUCTBA
OTKJIFOUCHUS 10 TOKY | 3aLUTHOTO OTKJIFOYCHHUS MO TOKY yTEUKH.
yreuku (Y30) YcTaHaBiIMBalOTCs B LIETIb MEXKy JIMHUEH MUTaHUS U KIIeMMaMy BBojJia nuTanus B [T4
(L1/L, L2/S u L3/T)
JuddepennmanbHbie
ABTOMATITICCKHC MorHoCThb Tox cpabaTsIBaHUs 3aIIATHOTO
BBIKJIFOYATEIN JBHTATENS, Mogzens ITU aBTOMara, A
kBT C DCR be3 DCR
0,75 FRNO.75F1S4E 5 5
1,5 FRN1.5F1S4E 10
2,2 FRN2.2F1S4E 10 15
3,7 FRN3.7F1S4E 20
5,5 FRNS5.5F1S4E 15
7,5 FRN7.5F1S4E 20 30
11 FRN11F1S4E 30 40
15 FRNI15F1S4E 40 50
18,5 FRN18.5F1S4E 40 60
22 FRN22F1S4E 50 75
30 FRN30F1S4E 75 100
37 FRN37F1S4E 100 125
45 FRN45F1S4E 100 125
55 FRN55F1S4E 125 150
75 FRN75F1S4E 175 200
90 FRNOOF1S4E 200 -
110 FRN110F1S4E 250 -
132 FRN132F1S4E 300 -
160 FRN160F1S4E 350 -
200 FRN200F1S4E 500 -
220 FRN220F1S4E -
Bouz0exxanue BOSHUKHOBEHUS MOXKapa YCTAaHABIIUBANTE 3all[UTHBIC aBTOMAThI
PEKOMEHIOBAaHHOTO HOMIHAJIA.
MarHuTHBI KOHTAKTOP MOXKHO MONKITI04aTh K [1Y Kak co CTOpOHBI CETH Tak U C CO
I PO— CTOPOHBI €ro Bbixoaa. Onucanue paboThl MArHUTHOTO KOHTAKTOPa B 3aBUCUMOCTH OT
KOHTAKTOp BapHaHTa ero BKIIOUYCHUS TPUBEICHO HUXke. [Ipu ycTaHOBKE KOHTAKTOpa CO CTOPOHBI

Bbixoza [TY u ogHOro KOHTaKTOpa MIyHTHpYytomero [TY - oHn MOTYT mepekioyarh
JIBUTATEIIb Ha CETh
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Mmasa 9 NEPEYEHb MEPU®EPUNHOMO OBOPYOOBAHUA U OMUMA

ITepudepuitnoe
YCTPOHCTBO

(I)YHKI_II/IH 1 Ha3HA4YCHHC

e [Ipu ycTraHOBKE KOHTaKTOpa CO CTOPOHBI CETU BO3MOKHO:
1. IlpunyaurensHo oTkirodarh [TY OT ceTu muTaHus C HOMOIIBIO
3amuTHEIX (pyHaknui [TY unm no CHTHAIBHON JIMHAH.
2. Tlpekparuts padoty T4 B aBapwuiinoii curyaruu, korna 1Y He
pearupyeT Ha KOMaH[bl , U3-3a HEUCIPABHOCTEN BHEIIHUX WU
BHYTPEHHUX IIeTIeH.
3. Otxirounts I[TH OT ceTv mUTaHUsA, €CIM 3TO HEBO3MOIKHO CJIEJIaTh C
ITOMOIIIBIO 3aIUTHOTO aBTOMATa, JUIsi OCMOTpPa U MPO(UITAKTHYECKUX
paboT.
[pumeuanne: Ecnu o T3 HEeoOxoaumMo uToOb! ABHTaTens padoTai ot [T4,
3aIyCKaeMOro U OCTaHaBIMBAEMOIO C Y4aCTHEM KOHTAKTOPOB, YaCTOTAa Olepalui
3armycka U OCTaHOBKHU He JOJDKHA MPEBBIIIATH OJHOTO pa3a B yac. Uewm yalie yactora
MIEPEKIIIOYCHNN TeM MEHBIIIE CPOK CITYKOBI KOHTAKTOPOB U KOHICHCATOPOB 3BEHA
MOCTOSIHHOTO TOKA, W3-3a TEIMJIOBON YCTAIIOCTH, BRI3BAHHOM YaCThIMU 3apsiAHBIMU
ToKaMHu. Eciu B TaKOM MEepEeKIIFOYCHUN HET HEOOXOIMMOCTH TO MTyCK M 0cTaHOBKY [T
clefyeT Mpou3BoANTh oAasas koMauael FWD, REV wnn HLD Ha nudpoBsie BXOIbI
ITY, wiu nons3yiTech KHOMKaMU MaHeNd oreparopa.
e [lpu ycTraHOBKe KOHTaKTOpa CO CTOPOHBI BBIXO/IA!
[Ipenynpexmaer momagaHue oOpaTHBIX TOKOB Ha BBIXOIHBIE KiieMMbI 114,
MAarHUTHBIA KOHTAKTOP TaK >K€ MOXET 3allMILATh BBIXOAHBIE KieMMbl [TH ot
MONaJaHus Ha HUX BBICOKOTO HAIPSIKEHUS, KOTOPOE MOXET BhIBecTd U3 cTpost IGBT
MOJYJb
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Mmasa 9 NEPEYEHb MEPU®EPUNHOMO OBOPYOOBAHUA U OMUMA

Omnuus

(I)YHKI_II/IH 1 Ha3HA4YCHHC

OCHOBHBIE OIINA

Hpoccenu 3BeHa
MTOCTOSTHHOTO TOKa
(DCRs)

Jpocceny TpUMEHSIOTCS U1 CTa0MIN3aly HalpsDKEHUS B 3BeHE MOCTOSHHOTO TOKa
U U KOppeKIuH ko3¢ HUIIMEHTa MOIITHOCTH (3a CUET CHHUKCHHS TAPMOHUYIECKIX
COCTABJISIOIINX ).

1. Crabunuzanus HaIpsHKCHMS TTUTAHS:
- YcraHaBnuBanTe qpoCcelb B CIIydasx, KOTIa MOIIHOCTE TpaHc(hopMaTopa MUTaHHsI
6omee 500 kBA, a Tak xe , eciii OHa IIpeBBIIIaeT HOMUHAIbHYIO MOIITHOCTH [1Y B 10 1
OoJee pas.
[Ipu oTcyTCTBHM ApOCCENs CHIKAETCSl peaKTUBHOE COMPOTHUBIICHHE NCTOUHHKA
MUTAHUS, & IOJISl TAPMOHUYECKHX COCTABIISIONINX BMECTE C UX MUKOBBIMU 3HAYCHHUSIMU
BO3pacTaeT. JTO MOXKET MPHUBECTH K IMTPOOOIO BHIIPSMUTEIS HITH KOHJIEHCATOPOB 3BEHA
MOCTOSTHHOTO ToKa [1Y, nnm ycKopeHHOMY CHIKEHHIO eMKOCTH 3THX KOHAEHCATOPOB.

- Mcnone3yiite npoccens, €ciy y BaC yCTaHOBJIEHBI TUPUCTOPHBIE TpeoOpa3oBarenn
WM BBIPAaBHUBAIOIINE KOHIEHCATOPHBIE YCTAHOBKH.

- lpoccenb 3BeHa MOCTOSIHHOTO TOKA TakyKe HEOOXOIUM eciii MexK(a3HbIi pa3danaHc
nuTatomiero HanpsbkeHus 114 npessimaet 2%.

maxc. nanpsicenue(B) — mun. nanpsiocenue(B) <67

pasdananc (%) =

cpeonee nanpsdicenue mpex gaz(B)

2. Koppekuus ko3 dunreHTa MOITHOCTH (CHIDKEHIE TAPMOHHYECKUX
cocTapysonux ). OOBIYHO IS KOPPEKITNH Kod()(PHUIMEeHTa MOIITHOCTH
MPUMEHSIOTCS KoHAeHcaTopbl. OHako Ha Bbixoj [1Y Henb3st mOAKIIIoYaTh
KOHJIeHcaTophl. [[puMeneHne qpoccens mo3BomseT qoBectu koddduimeHt
MotrHOoCTH A0 90 — 95%.

[Ipumedanune: [Ipu mocTaBke ¢ 3aBoa M3TOTOBUTEIS KiIeMMBI P1 1 P(+) 3aMKHYTBI

MEPEMBIUKOM, IPY TOAKITIOYCHUN APOCCEIS IEPEMbIUYKY HEOOXOUMO YIaHTh.

Brrxomabie GuIbTpHI
(OFLs)

Brixonnoit ¢punetp (OFL) criegyeT ucnonp30Barh B CIEAYIOUINX CIyYasx:
1. Jlns monaBieHUs MyNbCalliii HAIPSDKEHHS Ha KIeMMax JBUTaTeNns (3aluiiaeTt
JBHUTaTeNb OT BOBMOXKHBIX MPOOOEB M30JIALUH IIPH CKaYKax HAIPSIKCHUS)
2. Jlast mogaBieHUs! BBICOKOYACTOTHBIX TOKOB YTEUKH (OOJNBIINE TOKH YTEUKU
BO3HUKAIOT U3-3a YCHWJICHUS TAPMOHUYECKON COCTABIIIOMIEN BBIXOJHOTO
HanpspKeHUs py OOJbIION AMHE nuTaromei muann Mexay 114 n
npurareneMm). JnuHna kabens nutanus ot [14 no nurarens, npu
MIPUMEHEHUH BBIXOIHOTO (DUIIBTpa HE HODKHA OBITH Ooree 400 M.
3. Jlnga MMHHMH3aIMU 3J€KTPOMAarHUTHBIX [IOMEX, U3JIy4aeMbIX KabeaeMm
MIUTaHWs JBUTATENS
[Mpumeuanue: Ucnons3yiite punsrp OFL B nomycTrMoM asisi Hero quamna3oHe
HECYIIMX 4acToT (Hecyas yactora 3aaaercs B [1Y 3HaueHHeM (yHKIHOHATBEHOTO
kxona F26). Ilpu HecoOmoaeHNH 3TOTO YCIOBHS PIIIBTP OymeT meperpenarcs.

Hpoccens Ha

Hpoccens npeaHazHayeH Uil NOJaBlIeHUs paiuoniomex, u3aydaembix 14,

(eppuroBoM OH noaasisieT BBICOKOYACTOTHBIE TAPMOHUKH , BO3HUKAOLINE IIPY KOMMYTaLUH
CEpACUHUKE I Hanpspxkerua IGBT Tpan3ucTopaMu npu NpoKiIaake JMHUY MIUTaHUS B HEE CIeqyeT
CHUKCHUS BKutouath GuieTp ACL

paaro4acTOTHBIX Ecmm nmuana xa6ens ot [TY no neurarenst menee 20 M, TO GUIBTP yCTaHABINBAETCS
nomex (ACL) Ha Bxoje ITY, eciu 6ojiee — Ha BBIXOJIE.

DuneTp

anekTpoMarauTHoi | CrienuanbHbli GunbTp pazpabotansbiid A [TY, 9ToOBI OH COOTBETCTBOBA
COBMECTUMOCTH €BPOMNEICKUM CTaHAApPTaM IO 3JIEKTPOMAarHUTHOW COBMECTHMOCTH.

(EMCO)

BxonHoii npoccens
(ACR)

Jpoccens ycTaHaBIMBaeTCs CO CTOPOHBI BBoa utanus [14, ecnu pazdananc
BXOJHOTO HampspkeHuH (a3 HaxoauTcs B Auamna3one ot 2 10 3 %.

maxc. Hanpscenue(B) — mun. nanpscenue(B)

pazbananc (%) = x 67

cpednee HanpaxceHue mpex Qaz(B)

Ecmm paz0ananc BXOmMHOTO HampsKEeHUs PEeBhIaeT 3 % To HEOOXOMUMO TaK ke
HCITOJIB30BAaTh APOCCelh 3BeHa MocTostHHOTO Toka (DCR)
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Mmasa 9 NEPEYEHb MEPU®EPUNHOMO OBOPYOOBAHUA U OMUMA

OIILUS

q)yHKI_II/IH 1 Ha3HA4YCHUC

Onmuu AJis yIpaBieHUs U CBA3H

ITepemenHbIii pe3ucTop st
3aJlaHUs] KOMAaH/bl 9aCTOTEI

Br1 MOXkeTe MOAKITIOUUTH IEPEMEHHBIN pe3uctop Kk kiaemmam [11], [12] u [13]
JUISL 3a1aHUST BBIXOAHOM "yacTtoThl [TH

MHoTrohyHKITHOHATEHAS
MaHelNb oreparopa

[To3Bomsier Bam oTcinexuBarh cocrosiaue [14: HanpspkeHue, TOK,
nOTPeOISIEMY IO OT CETH MOIIHOCTD, a TaKkXke obnerdyaet ynpasieHue [14,
ocHamieHa fonoaHuTensHbIM JKK-aucmneem.

[o3BonseT konupoBars pabouyro nporpammy u3 ogHoro 14 B apyroii.

Kabenpb s BeIHOCA aHEH
oreparopa

Kabens coequnstomuii [TY ¢ manenpio omeparopa

[Inara nns ynpasiaenus 114
o cetu RS-485

Henaet coequnenue T4 ¢ xonTpomiepom win 1K mporre

Konseprop RS-485 - USB

Js mopkmrouenus [TY k USB-mopry ITK

IIporpamma IIporpamma a1t KOHPUTYPUPOBAHUS yTIpaBieHUs U MoruTopuHTa [T 110 cetn
FRENIC Loader RS485
OIIuA CDYHK]_[I/ISI 1 HAa3HAYCHUC

[TornotuTens BHIOPOCOB

[Ipenna3HaueH mJsi MOTIONIEHUS OPOCKOB TOKa M IOMEX CO CTOPOHBI JIMHUU

§ Toxa MUTaHUS, YTO 3alIUIIAeT OT cOOEB KOHTAKTOPHI, pelie U TaliMephI
E QE’ [TomaBuTens BEIOPOCOB [MpennazHayeH Al MOAABICHUS BHIOPOCOB TOKA , BBHI3BAHHBIX MOJHHEH WM
3. 2| Toxa MOMEXaMHU CO CTOPOHBI JHMHMM nuTaHus. OH 3amMIIaeT 3JIEKTPOHHOE
g g oOopynosanue u [I4 ot momex Takoro poxa
% § Pa3psaaaux Pa3psimHUK yCTpaHseT TOKOBBIC BBIOPOCHI M IIOMEXHM CO CTOPOHBI JIMHHH
08 NIUTAHKS.
é« Yacrotomep [TokaszbiBaeT BbIxOAHYIO 4acTOTy [TY, B COOTBETCTBUU C BBIXOJHBIM CHUTHAJIOM
4
MOHTaXHBII EPEXOTHUK bnarogapss stomy mnepexomuuky II4 cepun FRENIC Eco Moryt ObITh
yctanoBieHsl Ha MecTo [TY cepuu FRENIC5000P11S moneneit va 5,5, 15 wnn
30 kBT, BmMecto monmeneit wa 7,5, 11, 18,5 m 22 II4Y cepun FRENIC Eco
= YCTaHaBIIUBAIOTCS 0€3 TepeXxoJHIKa
E [Ipucnocobnenune st | OT1oT amanTep nosBoisier BaM yctanoBUTh [TH cepunt FRENIC Eco B mkady
© | BHEIIHEro OXJIaXJIeHHs TakuM 00pa3oM, YTO OCHOBHOH MOTOK TOpSYEero BO3AyXa OyIdeT MpOXOIWTbH
; cHapyxu. Vcrone3yiTe 3T0 IPUCIIOCOOIEHUE €CIIU BbI HE MOXKETE B CHITYy KaKUX
l% 100 MPUYHH 00ECIIeUUTh TETIOBOH pexuM BHYTpH Iikada ¢ [TH

VYeranasnmuBaercs Ha [TU momnaocThi0 110 30 XBT.

s ITY momuocThio 37 KBT 1 OoJiee afantep He HYXEH, HEOOXOUMO TOJIBKO
CMECTHUTD KPEIIICHUE.
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I'maBa 10 COOTBETCTBUE CTAHJAPTAM

I'naBa 10 CooTBeTCTBHE CTAHIAPTAM

10.1 CootBetrcrBHe cranaaptam CIIA (UL) u Kanaawl (cUL certification).

10.1.1. O61mne KOMMeHTApUHU

[lepBonayansuo Crangapt UL Obl1 pa3pabotan MHCTUTYTOM cTpaxoBaHus Inc. B BUIAE CUCTEMBI KPUTEPUEB
YacTHOTO XapakTepa Ui HHCIIEKLUI/pacciaeI0BaHUH, CBI3aHHBIX CO CTPaXxOBaHHEM I0KapOB/HECUACTHBIX CITy4aeB
B CILIA. [To3nHee oHr OBLTH YTBEPKICHBI B KAUECTBE OPHINAIBHBIX CTAHAAPTOB 3AIIUTHI ONIEPaTOPOB,

00CITY>KHBAIOIETO MEPCOHANA M MPUCYTCTBYIOIIMX JIUII OT T0Kapa U IpyTruX HecyacTHBIX ciydaeB B CIIIA.

Ceprudukanus no cUL o3nauaer, uro ceprrudurar UL BbiaH Ha ocHOBe 1 BMecTO ceptudukara CSA.

dakTruveckn NpoayKT, cepTudunmupoBanuslii mo cUL, coBmectum u co cranaapramu CSA.

10.1.2. O6 ucnoas3oBanun FRENIC-Eco B cucremax, ceprudgunupoanabix no UL u cUL.
B ciygae nHeooxomumoctu npuMmerernst [IY FRENIC-Eco B coctaBe 000pynoBanus, CepTHPHUITMPOBAHHOTO T10

crangaptam UL umu CSA (cUL), cnenyer 03HaKOMUTBCS C COOTBETCTBYIOIIMMH yKazanusimu (ctp. VIII).
10.2. CoBmecTuMocTh ¢ EBponeiickumu cTangapTamMu

Mapxkuposka CE Ha nzgenusix Fuji ykaspIBaeT, 4TO OHH COOTBETCTBYIOT OCHOBHBIM TpeOOBaHUSIM
anekrpomarauTHO# coBMecTuMocTr (AMC) lupektursl 89/336/EEC, uznannoit CoBerom EBporibl, a Taxxke

JupexTrBe 0 HU3KOBOJIBTHEIM ycTaHoBKaMm 73/23/EEC.

B nannowm ciyuae Jupextuse mo 9MC cOOTBETCTBYIOT TOJIBKO MOJIENH CO BCTPOeHHBIM DOMC GribTpom,

HAJICJICHHBIM YKa3aHHON MapKUPOBKOM.

IT4 ¢ mapkupoBkoit CE cooTBeTcTBYIOT JIMpEeKTHBE MO0 HU3KOBOJIHLTHOMY 000PYIOBAHHIO.

W3nennst COBMECTUMBI CO CIICTYIONTUMH CTaHIapTaMu:

JupekTrBa 10 HU3KOBOIETHOMY 00OPYI0BaHHUIO ENS50178: 1997
Hupextusa no OMC EN61800-3 1996+A11:2000

EN55011: 1998+A:1999
BHUMAHHUE

Cepust uaBeptopoB FRENIC-Eco oTHeceHa k kareropuu "U3ienuii orpaHHYeHHOM NMpo1aXku' coriiacHo
knaccupukanun EN61800-3. Ecnu BBl milaHUpYETE UCTIONB30BaTh JaHHBIE H3IENIUS B COCTABE OBITOBOI TEXHUKHU
i oUCHOro0 000pYIOBaHUS, CIIEAYET HIPUHITH COOTBETCTBYIOIIUE MEPHI [0 YCTPAHEHHIO TeHEPUPYEMBIX MU

IIOMEX.
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I'maBa 10 COOTBETCTBUE CTAHJAPTAM

10.3 CooTBeTcTBHME TUPEKTHBE N0 HU3KOBOJIbTHOMY 000PY/A0BAHUIO

10.3.1 O61mme TpeGoBaHUA

Cepust uaBepTOopoB FRENIC-Eco cO0TBETCTBYIOT TpeOOBaHHSIM €BPOIIEHCKOM TUPEKTUBE TT0 HU3KOBOJIETHOMY
000pyIOBaHMUIO.

10.3.2 Pexomenpanum no ucnoJib3oBanniy FRENIC-Eco B cooTBeTCTBUM € eBpOIeiicKOH JUPeKTUBE 10
HHM3KOBOJILTHOMY 000Py10BAHHIO

Ecau Bri xxenaere ucnonb3zoBate FRENIC-Eco kak uzgenue cOOTBETCTYIOIIEE €BPONEHCKON JUPEKTUBE 110

HHU3KOBOJIETHOMY 00OPYIOBaHHIO UCIIONIL3YITE IPUHIINIIBI, ONTMCAHHBIE HA CTPAHUIIAX Vi H Vii.

10.4 KoHTpoJIb yPOBHSI rapMOHHYeCcKUX cocTaBasomux EC

10.4.1 O0mme TpedGoBaHuA

Ecau T4 o6menpombinieHHOT0 HazHaYeHHs mpuMensieTrcs B EC, ypoBeHb ero rapMOHHK CIIEYET CTPOTO
KOHTPOJINPOBATh B COOTBETCTBUH C YKa3aHUSAMH, IPUBEICHHBIMA HIKE.

Ecau I[TY MmomuOCTEIO HE Ooiiee 1 kBT moakiroueH K OOBIYHOI HU3KOBOJIBTHOM CETH OOIIECTBEHHOTO
MIOJIb30BaHUS, CTENICHh OTPAaHIMYEHHI Ha €T0 HCIIOIE30BaHUE OMPEIEIIEeTCS YPOBHEM TIOMEX, KOTOPBIE OH BHOCHUT B

JIMHHUIO ITUTAaHUS (33. HUCKITFOUCHUECM NPOMBINIJICHHBIX HU3KOBOJIBTHBIX JIMHUH HI/ITaHI/IH). HO):[pO6HOCTI/I BHUIHBI Ha

puc. 10.1
HanpsaxeHune cpeaHero ypoBHA
. T Mone3oBatens C
MoHWxaKLWmn
TpaHcdopmMmarop
O6wecTBeHHan .
HWU3KOBOMNLTHaRA CeTb MoHmnxatoL MK
— TpaHccopMmaTop
MNpoMbIwneHHoOe
MonksoBatens A HU3KOBOMNbTHOE
y * J HanpsxeHue
Mone3oBatene B
n4 ny
(He Bbonee (He Gonee
1kBT) 1KBT)
*

Mpyn TakoM NoAKNOYEeHUK
MY HeT orpaHUY4eHUiA Ha ero
ncnonb3soBaHue

*

\_KOHTpOJ‘Ib NY ocyuwecTenAeTCA
no ypoBHK ero rapMoHuK. Ecnu
YpOBeHb rapMOHMUK MpeBbIWaeT
AonycTUMbIW,Ha Ucnonb3oBaHue MY
TpebyeTcA paspelleHne MECTHbIX
noTpebuTenei.

Puc. 10.1. Mlcrounuky nUTaHus ¥ KOHTPOJb TOMEX

10.4.2 CooTBeTCTBME HOPMAM FAPMOHMYECKHX COCTABJISIIOLIMX

ITY o6menpoMBIIUIEHHOTO Ha3HaueHus - He cooTBeTcTByeT EN61000-3-2 (+A14). Korna Ber coeaunsieTe ero ¢
HU3KOBOJIETHBIM KOMMEPYECKHM 3JIEKTPONUTaHNEM, BBl TOMKHBI TOTYYUTh pa3pelieHne MECTHOTO TIOCTaBIIHNKA

anekTponutanus (OtHOocuTes K Bapuantam BrimrodeHus [1Y [oms3oBarens A u Iloms3oBarens b1, c.m. puc. 10.1.
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I'maBa 10 COOTBETCTBUE CTAHJAPTAM

Wcrounnku nutanus ¥ KOHTPONb momex.) Eciin Bam HyXHa WH(GOpPMAIIH 110 BBICOKOYACTOTHBIM TaPMOHUYECKHM

COCTAaBIISIIOILUM — BBl MOXKETE 3allpOCHTh ee B npenctasutensctse Fuji Electric B Bamem pernone.

10.5 CoBmecTumMocTh co cranaaptamu IMC.

10.5.1 O0mue mojo:KeHHUs

Mapkuporka CE Ha nro6om u3nenuu(B Tom yucie u [14) He rapaHTHpPyeT COBMECTUMOCTH 00OPY/IOBaHUS B IEJIOM,
KyJla BXOJST 3TH u3aenus, ¢ nupekTuBoit mo DMC. CooTBETCTBEHHO, OTBETCTBEHHOCTD IO CEPTU(UKAITIHN BCETO
obopyznoBanus o CE nexxur Ha ero npousBoautene. B cBsi3u ¢ atuMm, MmapkupoBka CE Ha anmapatype Fuji
03HAuaeT JIUIIIb, YTO JaHHAs aIaparypa MOXeT UCIOJIb30BaThCs B COCTaBe 000PYIOBaHMSI, UMEIOIIETO B I[EJIOM

ceprudukat CE 1Mo COOTBETCTBYIOIINM TUPEKTHBAM.

Kak mpaBmio, o0opymoBaHHe IOJIB30BATEN BKJIIOYAET OOJNBIIIOW HAa0Op W3MENWA, pa3HBIX IMPOU3BOIUTEICH B
norionHeHUe K wmHBepropaMm Fuji. IlosToMy, m3roroBuTens 00OpYyIOBaHUS JOJDKEH OpaTh OTBETCTBEHHOCTH 3a

COOTBECTCTBHEC BCCTO U3CIINA.

Kpome Toro, 4To0bl yI0BICTBOPUTH TPeOOBaHMS, OTMEUYCHHBIC BBIIIE, HEOOXOAMMO HCII0JIb30BaTh UHBEPTOp Fuji
coBmectTHO ¢ OMC ¢unbTpom (OmuuMs) M YCTaHABIMBATH WX B COOTBETCTBUH C PEKOMEHIAIMSIMH STOU

UHCTPYKIUH. Y CTAaHOBUTE MHBEPTOp Fuji B MeTaIIIMYECKOM MIKady.

. YrtoO6sl HcIionb30BaTh MHBEPTOPHI Fuji co BctpoeHHbIM OMC duiibTpoM, oOpaTuTeCh K
Tlp [punoxenuto k uHCTpYKIEH FRENIC-Eco, DMC BcTpoeHHOTO THTIA.
(nasa 10 " COOTBETCTBHME C CTAHAAPTAM")

10.5.2 ®uapTp IMC coBMecTUMOCTH (OMIIUsI)

Ectp nBa BapmuanTa pasmenienus onmuoHansHoro OMC dunbrpa — nox T4 u pasaensHo. Kak onmcano Ha
CIIeYIOIIEH cTpaHuIle, GUILTP MOKHO ycTaHOBUTH oA 1Y, eciu ero mommHocTh 0T 0.75 kBT 10 22 BT, 1
pasnensHO, ecau [TH momuocThio 0T 30 10 220 kBT.

O Tom kak ycranaBimuBatb OMC unbtp, c.M. B paszaene 10.5.3" Pexomennanuu mo ycranoske OMC ¢uibrpa.”

[pu ucnons3zopanun DMC QunbTpa yBEITUUUBACTCS TOK YTEUKH.
Note
C.M. Tabxn. 10.1
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Tab6muma 10.1 Mogenbubrit pssx OMC GUIBTPOB ¥ TOKH YTEUKH.

Toxk yreuku, MA

Mopens [TH Monem: SMC B nopmamsHom Bapuant ycTaHoOBKH
¢uneTpa coctostaud (3 daser, | [pu motepe 1 dazbr
380B,50I'n)
FRNO.75F1S-4E
FRNI1.5F1S-4E
FRN2.2F1S-4E EFL-4.0G11-4 30 1050
FRN3.7F1S-4E
FRNS.5F1S-4E ITon ITH
FRN7.5F1S-4E EFL-7.5G11-4 3.0 105.0 Cm. puc. 10.2 A
FRNI11F1S-4E
FRNI15F1S-4E EFL-15G11-4 6.0 158.0
FRN18.5F1S-4E
FRN2OFISAE EFL-22G11-4 3.0 105.0
FRN30F1S-4E
FRN3TFISAE FS5536-100-35 24.4 143.0
FRN45F1S-4E
FRN55F1S-4E
FRN75F1S-AE FS5536-180-40 37.0 211.0 Paton
FRNSOF15-4E C.m. puc. 10.2 B
FRN110F1S-4E FS5536-250-28
FRN132F1S-4E
FRN160F1S-4E 78.0 424.0

FRN200F1S-4E

FRN220F1S-4E

FS5536-400-99-1
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10.5.3 Pexomennanum no ycranoske IMC ¢puabTpa
B sToM paszene npuBeneHs! pekoMeHaanuu mo ycranoske OMC dunbrpa. [Ipu MmonTaxke mox ITH —
ycranasnuBaiite O9MC ¢unbtp oz [TY, npu MoHTaxke psagoM - yeranaBnusaiite SMC gunbtp psimom ¢ ITH (cOoky

WJIA CHU3Y)

Note Hmi ycranoBkn OMC ¢wmbTpa mox [TY momrHOCTRIO 5,5 1 15 KBT
— BaM MMOHAJ00UTCS MOHTa)KHAS TTaHEIb (OTIIH).

Mogens ITH Mogens OMC ¢unbtpa Mopesib MOHTaKHOU IIaHEJIH
FRNS5.5F1S-4E MA-F1-5.5

EFL-7.5G11-4 (dgetnipe oTBepeTHI M5 X 16)
FRN15F1S-4E EFL-15G11-4 MA-F1-15

(uetnIpe oTBepcTHa M8 x 25)

Asurarternb
asurarens

XoMyTbl 3a3eMMNEHHbIX 3KPaHOB
A) YcraHoBka nog N4 B) YctaHoBka pagom c M4
Pucynoxk 10.2 Ycranorka [T u DMC ¢unstpa
B nensx nanbonee monHoro cienoanus Jupextuse DMC, nogkmoueHreM nuratens u [14 momkHbl
3aHUMATHCS KBUTH(OUIIMPOBAHHBIC HH)KEHEPHI - AJICKTPUKH B CTPOTOM COOTBETCTBHUU C IMOPSIIKOM,
KOTOpPBI MPUBOAUTCS HIKE. UTOOBI rapaHTUPOBATh COOTBETCTBUE C TpeboBaHusAMHU o OMC

COBMCCTUMOCTH, (1)I/IJ'II)Tp AOJDKCH YCTaHABJIMBATHECA HA MUHHUMAJIBHO BO3MOXHOM paCCTOAHUHU OT IT4.
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OcHOBHBIC MOJIOKEeHUS

1) Ycranosure [TH u OMC ¢unbTp Ha METAUIMYECKYIO IJIacTUHY. Mcnonb3yiiTe SKpaHUPOBAHHBIN
kabenb ans coenuHeHus: [IY u nBuratens. [enaidite 3ToT kabenh kKak MoHO kopoude. CoeauHHTE
9KpaH Kabems ¢ MeTaJUIMIECKON MIacTHHOM. Takke COeTMHUTE dKpaH Kadelss CO CTAHWHOM JIBUTATETIS.

2) Hcnonp3yiiTe 3KpaHHpOBaHHBIE MPOBOAA JuIsl liereid ympasineHus [IY B Tom umcie u kabenb
ympasieHus: mo RS485. [MogkmouaiiTe 3KkpaH 3TUX MPOBOJOB aHAJIOTUYHO SKpaHy KaOess ABUTaTes,
3aKpENuB UX K METAJUIMUYECKOU IJIACTUHE.

3) Ecnmu mymsl, or IIY mnpeBbIIIAalOT MakCHUMaJbHBI YpPOBEHb TpeOOBaHUM IO OMC
coBmectumoct nomecture [IY u ero mnepudepuitnoe obGopyrnoBanne (OMC ¢uibTp) BHYTpH

METAJTMYECKOTO SIINKa, HampuMep mikada, Kak mokasano Ha pucynke 10.3.

MeTtannu4eckuin ALK

3aWmnTHeIR SKpaHUpoBaHHbIA
Bsoa SRToMa amC FRENIC-Eco Kabent
g L1/R U O——
L2/s V O— "'
© L3 W(O——

e G Ge O EPE

*unu gudrdepeHunanbHbIA
aBTOMaTUYECKWA BLIKNDYaTENb

Pucynoxk 10.3 YcranoBka onmuonansaoro OMC ¢unbtpa

10.5.4 Knaccel OMC coBMECTUMOCTH

B tabnuue Hmke npuseaensl BapuanTsl kiaccoB OMC comectumoctu [T FRENIC-Eco

CrannapTsl Mormnocts [TH
Or 0,75 10 90kBT | Ot 110 10 220BT
3amura EN61800-3 nayctpuanabHasi OKpysKaroliasi cpea
Nznydenue EN55011 I'pynna 1 Knace A EN61800-3 UnaycTpuanbHas
OKpYyXarorias cpeia*™

* IIpU yCJIOBUH U3MCHCHUSA TOYCK 3a3CMJICHU .

AWARNING

[lepen oneparyeld K3MEHEHUsT BHYTPEHHUX TOYEK 3a3eMiieHus, oTkimtounte [T ot cetu, u
BEDKIUTE O0JIee TIATH MUHYT JIJTS MOJIENIe MOIITHOCTRIO 10 30 kBT, U necaTs MUHYT 111 MOeTeH
37 kBT 1 6oee, mepe HauauoM paboT TaKXKe yIO0CTOBEPHTECH C TOMOIIBIO MYJIbTHMETPA B TOM
YTO HANIPSDKEHUE 3BEHA TTOCTOSTHHOTO TOKA, MEXKIy TepMmuHaiamMu P (+) u N (-) MOHU3UIOCh HUXKE
6e3omacHoro Hanpspkerus (+25 B DC).

OnacHOCTh MOPAKCHHSI TICKTPHIECKAM TOKOM.
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FRN110F1S-4E
VY nanurte nepennioro kKpeimky. C.m raapy 2 pasnen 2.3 "IIpoBoaka."

W3meHuTe TOUkH KperuieHus MPoBOJIOB B 30HaX «point A» u «point B» n300pakeHHbIX HUXKE.

Point A

Point B

Pucynok 10.4 3ounsr [I4 FRN110F1S-4E
3oHa «point A» n3o0paxeHa HUXKe: yaanute BUHT (M4) u 3akpenuTe 0cBOOOJUBIIMIICS TPOBOJ B

COOTBETCTBUH C pucyHKoM (Y cume 3aTsokkn: 1.8 Hwm)

Wire end
terminal

Pucynok 10.5 3o0na «Point A»
3oHa «point B» n300pakeHa HIKE: yIaIUTe XOMYT, OCBOOOJNUTE OT U3OJISIIIMKA KOHIIEBUK ITPOBOJA U

IpuUBEpHUTE €ro BUHTOM (MS5) B cooTBeTcTBUU ¢ pucyHKOM (Y cunue 3atskku: 3.5 Hm)

Wire end
terminal Screw (M5)

@&\\\\X\_

Pucynoxk 10.6 30Ha «pont By
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FRN132F1S-400, FRNI160F1S-40
VY nanurte nepennioro kKpeimky. C.m raapy 2 pasnen 2.3 "IIpoBoaka."

W3meHuTe TOUkH KperuieHus MPoBOJIOB B 30HaX «point A» u «point B» n300pakeHHbIX HUXKE.

leoan 130 o[HoOgn 129]
!

Point A

=1 ] Point B
enF=3 =T d /
gE

Pucynok 10.7 3onsl (FRN132F1S-4E, FRN160F1S-4E)
3oHa «point A» n3o0pakeHa HIKe: ynanute BUHT (M4) u 3aKkpenuTe 0CBOOOJUBIIHUIACS TPOBOJ B

COOTBETCTBUM C pUCYHKOM (Y cunue 3aTsokku: 1.8 Hm)

Wire end
terminal
Screw (M4)

Pucynox 10.8 30Ha «point A»

3oHa «point B» n3obpaxeHa HUXKe: yNaIUTE XOMYT, OCBOOOAMUTE OT M30JISIIMK KOHIIEBUK MTPOBOJIA

npuBepHUTE €ro BUHTOM (MS5) B cooTBeTcTBUU ¢ prucyHKOM (Y cunue 3atskku: 3.5 Hm)

Screw (M5)

Wire end
terminal

Cable tie Protective cap

Pucynox 10.9 30Ha «point B»
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FRN200F1S-4E, FRN220F1S-4E
VY nanurte nepennioro kKpeimky. C.m raapy 2 pasnen 2.3 "IIpoBoaka."

W3meHuTe TOUkH KperuieHus MPoBOJIOB B 30HaX «point A» u «point B» n300pakeHHbIX HUXKE.

Point A

OGO
oy EARARAED RSB LN BRRRRUCATIN

Pucynok 10.10 3ounsl (FRN200F1S-4E, FRN220F1S-4E)
3oHa «point A» n3o0paxeHa HUXKe: yaanute BUHT (M4) u 3akpenuTe 0CBOOOJUBIIMIICS TPOBOJ B

COOTBETCTBUH C pucyHKoM (Y cume 3aTsokkn: 1.8 Hwm)

Wire end terminal

Pucynox 10.11 30Ha «point A»

3oHa «point B» nzo0pakeHa HIDKe: yAaJIUTE XOMYT, OCBOOOJAUTE OT U3OJISIIMK KOHIIEBUK ITPOBOJIA U

npuBepHUTE €ro BUHTOM (MS5) B cooTBeTcTBUU ¢ prucyHKOM (Y cunue 3atskku: 3.5 Hm)

Screw (M5) Protective cap

Wire end
terminal

Pucynok 10.12 30Ha «point B»
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Not W3meHeHne Touek 3a3eMIIEHUS] TPUBOJUT K MOBBIIICHUIO
kiacca OMC 3ammThel HO erie 0OJbIIe YBETUIUBAET TOK
YTEUKH.

Mogaens IMC Tox yTeuku, MA

Mopens [TH B o6bryHOM IIpu norepe

WIbTpa o
P P COCTOSIHUH 0JIHOM (a3l

FRN110F1S-4E
FRN132F1S-4E F55336-250-28
FRN160F1S-4E 108.0 464.0
FRN200F1S-4E |FS5536-400-99-1
FRN220F1S-4E
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Mnozomomopnwtii pexrcumFRENIC-ECO
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[Tpunoxenue A
BBenenue

Cepus wunBepropoB FRENIC-ECO pns ynpaBneHuss HacocaMHd WIM BEHTHJISATOpaMu (c
NEPEMEHHBIM MOMEHTOM) CIIOCOOHA JMHAMMYECKU YIPaBIATh O0jiee YeM OJHUM HACOCOM.

I[aHHOG PYKOBOJACTBO OIMMCBIBACT IMPHUBOJ HACOCAa W NPHUBOAHUT CIHHUCOK IIYHKTOB, Ha KOTOPBIC
HCO6XOI[I/IMO O6paTI/ITL BHUMAaHHC BO BPEMS SKCILTyaTalluu.

[IpounTaiite BHUMATENbHO NAHHOE PYKOBOJCTBO BMECTE C PYKOBOJCTBOM IIO AKCILIyaTallUH
KOHKpeTHON Mozenu uasepropa cepun FRENIC-ECO.
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[Tpunoxenue A
I'nasa 1. O0wmmii 0030p

«YmpaBieHHe HAacocaMW» O3HAuaeT ympaBieHHe Oojee 4YeM OJHWM JABUTaTeleM Hacoca
MIOCPEJICTBOM OJHOTO WHBEpTOpa. VMHBEpTOp YIpaBisSeT OMHUM W3 JBHTraTeleii HACOCOB B
CUCTCMC, B TO KC BpPCM NOAKIIOYAAd MUTAHHUC APYTUX I[BI/IFaTeJIeﬁ HaCoOCOB K CCTH, KOraga 3TO
Tpedyercs.

[Ipu ynpasnennu nommnoit koHTposuiep [IW]I, mHTErpMpOBaHHBI B WHBEPTOpP, 0OpabaThIBaeT
koMmanel [IM]], Takre Kak CKOPOCTh MOTOKA WM IABJIEHUE.

Kornma nurartens, MpUBOAMMBIN B JIefiCTBHE MHBEPTOPOM, Oojiee HE CIIOCOOCH MOJIEPKUBATDH
HEOOXOJUMYIO CKOpPOCTh BBITEKAIOIIErO0 IOTOKA, HMHBEPTOP IMOCHUIAET BBIXOJHOW CHUTHAI,
KOTOPBIH TMHAMUYECKHU NEPEKIIIOUAET NCTOUYHUKY NMUTAHUS MOTOpA MEXy BBIXOJOM MHBEPTOpA
Y CETBIO WJIU 3aITyCKAeT IONOJIHUTEIbHBIE IBUTATENIN OT CETH.

Ecnmu cKOpOCTh BBITEKAIOIIEro MOTOKA HU3Kas, TO WHBEPTOP BKIIOYACT OJWH U3 JBHTATEIICH.
Ecnu BbIcOKas — OH mpHBIEKaeT K paboTe Ooble IBUTATENEH, MUTAeMbIX OT CETH, JUIS TOTO,
9TOOBI OO0ECreYuTh OOIIyI0 TpeOyeMyr0 CKOPOCTh BBITEKAIOIIETO TOTOKA. JTa CHCTEMa
yIpaBJICHUS HACOCOM B JajbHEUIIEM MOKET padoTaTh il BBHIPAaBHUBAHHS YCJIOBUH PaOOTHI
JIBUTATEIICH, TAKUX KaK COBOKYITHOE BpeMsI pPalOTHI.

Cucrema ympaBlieHUs] HACOCAMU JIOCTYITHA B JIBYX KOH(HUTypalusx: nepBas — GUKCHPOBAHHBIN
JIBUTaTeNlb, INPUBOJIMMBIA B JIEMCTBHE HWHBEPTOPOM, BTOpas — «IUIABAIOLIUI» JBUTATENb,
MPUBOJAMMBINA B JIEWCTBHE MHBEPTOPOM. Bes moapoOHas uHbopmalus 00 3TUX KOH(UTYpAITHSIX
OyJIeT naHa HIDKE B JAHHOM PYKOBOJICTBE.
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[Tpunoxenue A

I'naBa 2. TexHu4yecKkue XapaKTepUCTUKH

HaumenoBanue JMHaMu4eckoe MepeKIroYeHne HacOCOB [Tpumeuanus
C 3akperuieHHbIM ABurarenem | C IJIaBAFOIIUM
JIBUTATENEM
Makcumanbraoe ynciio | C uHBepTOpHEIM npuBogoM: 1 | C yrpasieareM | OTITHOHATEHO -
HacoCOB C nutanueM oT cetu: 4 WHBEPTOPOM © OT | TpeOyercs  mara ¢
ceTtu: 3 BBIXOJTHBIMU pene
OPC-F1S-RY
[IpuMeHnMBIE THTIBI Bce nmBurarenm HacocoB, yNpaBliieMble MHBEPTOPOM,
JIBUTATENEH JTOJDKHBI OBITh OJTHOTO THIIA
YipasieHue PID ynpasiieHuEe, MHTETPUPOBAHHOE B UHBEPTOP
[Mopsmox WNHuBepTop aBTOMATHYECKH YCTaHABIMBaeT MOPSIOK | BeibopouHo, B
YCTaHOBKW/OTKJIFOUEHH | ABHTATENEH I TOTO, YTOOBI BRIPOBHATH COBOKYITHOE | 3aBUCHMOCTH oT
s1 IBUTATENeH BpeMsi pabOThI BCEX MOTOPOB JTAHHBIX
(YHKIIMOHAIEHBIX
KOJIOB
Ilepuoauueckoe HNuBeptop MEePEKIII0YaAET JIBUTATeNIN yepe3 | BeioopouHo, B
MEePEKII0YCHHE KOHKPETHBIC MHTEPBAIBl BPEMEHH, JaXKE€ €CJIM YHUCIO | 3aBUCUMOCTHU oT
MOTOPOB JIBUTATENEH, y4aCTBYIONINX B pa0OTe HE U3MEHSAETCS. | JaHHBIX
(YHKIIMOHATBHBIX
KOJIOB
Pexxum OCTaHOBKM | BrIOOp OJHOTO W3 JBYX BapuMaHTOB: OCTAHOBKa Bcex | BribopouHo, B
JIBUTATEIS MOTOPOB WJH TOJNBKO OJHOTO, C WHBEPTOPHBIM | 3aBUCHMOCTH oT
npuBoaoM, mytem komannel CTOII, momaBaeMoit Ha | JaHHBIX
HWHBEPTOP. (YHKITMOHATEHBIX
KOJIOB
[IpuryaurensHas Ucnons3oBanme wHpopManmu  (GyHKIHOHAIBHBIX | BeibopodHo, B
OCTaHOBKa KOJOB WM IU(GPOBOM BBOJA MO3BONSIOT MM | 3aBUCUMOCTH oT
OTMEHSIIOT MPUHYIUTEIBHYIO OCTAHOBKY OTIEIBHBIX | JAHHBIX
JIBUTATEJEH. (YHKIIHOHATEHBIX
KOJIOB
CoBokymHoe  Bpemst | COBOKyITHOE BpeMsl pabOThI MOXKET OBITh OTCIICKEHO
paboThI JUTSL K&KIOTO OTJIEIBHOTO JIBUTATEIIS
CoBokymHOe  uymciio | CoBOKyITHOE IHUCIIO
BKJTIOUCHHIA perte BKJIIOYEHUM/BBIKJIIOYUEHUIM ~ Moxer  GbITh
OTCIICKEHO JIJISl KaXKAO0r0 pelie.
Ouncrka BpeMeHu | lHTepBanpl ~ BpeMeHH  JUIA MIEPUONIECKOTO
MIEPUOTNIECKIX BKIIFOYEHWSI MOTYT OBITh yCTaHOBIeHH Ha 0
BKJIFOUEHHN mocpeactBoM  komaHnael — TepmuHana  (MCLR)
MOJIAHHOYW C BHEITHETO 000PYI0BaHUSI.
Komanna (M 1_L): Bxirounts motop 1, | (M 1_1): BKITHOUMTH
BKITIOUCHHSI/BBIKITIOUEH | C TUTAHUEM OT CETH Mmotop 1, ¢
Us MOTOPOB HWHBEPTOPHBIM OTH CUTHAJIBl MOTYT
MTPUBOJIOM OBITh TIEpeJaHbl Ha
(M 2_L): Bxmrounth MoTOp 2, | (M 1 _L): BKITFOYNTH | BBIXOA ~ TpaH3MCTOPA
C IMMUTaHHEM OT CETH MoTop 1, ¢ (YD) Ha (Y3),
MIUTAHUEM OT CETHU KOHTaKTHBI  BBIXOJ
(M 3_L): Brmrounts MoTop 3, | (M 2_I): BKIHOYHTE pene (YSA/C),

C MMUTaHUEM OT CETH MOTOD 2, C
WHBEPTOPHBIM
MIPUBOJIOM

(M 4_L): rirounts Mmotop 4, | (M 2_L): BKITIIOYHTH

C TUTaHUEM OT CETH MOTOp 2, C

INUTAaHHUECM OT CCTHU

(30A/B/C) wnmu  Ha
BBIXOJIHOE peJie TUIaThI
(Y1A/B/C) Ha
(Y3A/B/C)
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(M 3_I): BKIIOYHUTH
MoTOp 3, C WHBep-
TOPHBIM NIPHBOJIOM

(M 3 L): BKJIIOYHATH
MOTOp 3, NHUTaHHEM

OT CeTH
[Ipenynpexnaromtuii OTOT CHUTHaN TOAaeT Ha BHENIHee O0OpYIOBaHWE
CUTHAII 0 | 3abaroBpeMeHHOE MpeaypeKICHNE 0
MEePUOTUIECKOM MEPUOIUIECKOM BKIFOUCHUU
BKITIOUCHUH
OrpaHNYUTENbHBIA WuBepTop BBIAAET 3TOT CUTHAJ, KOTJa OH OMPEIesIeT
CUTHAJI  YIPaBJICHHS | TAKUE YCIOBUA, KOTOpBIE TPeOYIOT ManmbHEHIIero
HacOCOM MOAKJIIOYEHHUS] MOTOPOB JlaK€ IIOCIE TOTO, KaK BCE

ABUTATCIN HACOCOB YIKC SaﬂeﬁCTBOBaHBI.

2.1. lunamMu4ecKoe INepeK/JIIYeHUe IBUraTe/ieil HACOCOB

2.1.1. C 3apMKCHPOBAHHBIM MOTOPOM C HHBEPTOPHBIM NPHBOI0M

JlanHast KOHQUrypauus COCTOUT U3 JBUTaTeNs ¢ MHBEPTOPHBIM npuBogoM (MO) u aBurareneii ¢
nutanueM ot cetd (ot M1 1o M4). /IBurarens ¢ MHBEPTOPHBIM MPUBOJIOM (pukcupyercss Ha MO
U OH yHpaBJIsieTCs C pa3Iu4Hoil ckopocThio. Koraa nBurarens ¢ ”HBEpTOpHBIM npruBogoM MO He
MOET MOIJEPKHUBATH TPeOyeMyI0 CKOPOCTb BBITEKAIOIIEr0 MOTOKA, MHBEPTOP MOAKIIOYAET
OJIMH WK 00JIee MOTOPOB C IIUTAHUEM OT CETH.

JlaTuuk naBiICHUS

i__
LT

Komanna nasienus

Yckopstony

Li/R Invertg samensong
L2/s

@

gcc‘

Lanr KOHTpOJIIEP
C PID

Cont.
Y

1 _Lb=———————————

OO0parHas cBs3b

Ynpasnenue i

HacocaMu e

@Q_“h Hacoc

S

Hacoc

] Hacoc
Hacoc

7
il:_,Lﬁ

A-5

(m1)_|

M2 |

M3) |
R | T

; e acoc
—Q\_/Li—‘
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Motop ¢
HWHBEPTOPHBI
M IIPUBOJAOM
P Mo
M4
Mortopsl ¢ M3
MUTAHUEM
OT CeTH
M2
M1

2.1.2. C «mjIaBalomuM» IBHI

[Tpoduns paGoThl nBUTATENS

|Mount

Ycranos

(

Ka

Mount (M3 L: ON)

VYcranoBka

Mount (M2_L: ON)

YcraHoBka

Mount (M

L UN]

YcraHoBka

ATEIEM T UHBEPTOPHBIM NPHBOAOM

Pacxon
BBITEKAO
IETO
IIOTOKA

B aT0li KOHUrypalyu Bce IBUTATEM MOTYT IPUBOJUTHCS B JCHCTBHE WM HHBEPTOPOM, HIIH
ceTbto. B Hayane paboThl, KaX/Iblii 1BUTATENb YIPABISIETCS HHBEPTOPOM U MOXKET paboTaTh Mpu
pa3nuyHBIX CKopocTsix. Korma mepBblii nBUTATENh B OAWHOYKY HE MOMKET OOECTICUUTh

Tpe6yeMy10 CKOPOCTB BBITCKAIOMICT'O IIOTOKA, OH MEPCKIIIOYACTCA Ha CCThb, 4 UHBCPTOP NMPUBOJAUT

B JICWICTBHE BTOPOW JBUTATENb.

]

JlaTuuk naBiaeHust

Komanna naBnenus

KonTponn
cp

YCKOpEHH

L3

OO6paTHas CBs3b

L1/R Inverter
L2/s

L ]

st/3amerie

wua

KonTpon-
aep
HAacoCOB =

Hacoc

Hacoc

A-6

Hacoc
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IIpoduns pabOTHI ABUTATEIS

Pacxon -
M3 BBITEKAIOIIETO NuBepropHbiii
MOTOKa NpUBOA
Pacxon
M2 IIutanue ot cetu BBITEKAIOLIET0 TIOTOKA
M1 IIuTanue ot cetn
Mm

2.1.3. IlogcoenuHeHrE K BHEITHUM TEPMUHATIAM

[Ipn ynpaBiaeHun HacocaMu, KOHTAKTOPBI (BBIXOZBI pEJ€) HCIOJB3YIOTCA [ W3MEHEHUs
KOH(UTrypaluy HECKOJIbKUX ABUraTeNIe HACOCOB MIIH JUIS 3aIlyCKa/OCTAHOBKH HX.

I[J'IH YhpaBJCHUA ABUTATCIIEM Tpe6yeTc51 cleayromee 4Ynucio JIMHUU YHPaBJIAOMUX CUTHAJIOB!

Kondurypanus ¢ 3akpernyieHHbIM JIBUTaTeIeM C UHBEPTOPHBIM IIPUBOIOM:
MaxkcumanbHO 4 THHAW BBIXOJHBIX CHTHAJIOB (4 maBHUTaTens X | JIMHUS/ABUTATEIH)

Kon¢uryparmus ¢ miaBaronmM IBATaTEIIEM ¢ HHBEPTOPHBIM IPHUBOIOM:
MakcumanabHO 6 TMHUH BBIXOAHBIX CUTHAIOB (3 IBUTaTess X 2 TMHUW/IBUTATEIb )

HNuBeprop umeeT 1Tk BeIxo10B (Y1, Y2, Y3, YS5A/C u 30A/B/C) B cTaHIapTHOM MCTIOJTHEHUH.
Ecnmu Tpebyercs ux Ooibllee 4YHCIO, HUCHONb3yHTe BbIXOAHbIE TepMmuHanbl (Y 1A/B/C,
Y2A/B/CRY) nnu oniuoHaIBHYTO TUIATY BBIXOHBIX pelle.

Mcnonb30BaHue MiaThl BBIXOAHBIX pene AJs YIpPaBICHHUS HacocaMH TpeOyeT HacTpoiku ee
¢ynkuunit BixogoB a1 Y1, Y2 b Y3 Ha unBeprope ¢ GpyHKIMOHAIBHBIMU KosiaMu oT J45 no J47.
Ecnu nnata ucnons3yercs Uisl CBOMX IEPBOHAYAIIBHBIX LIEJIEH, B 3TOM CiIy4ae IJIs IPeBPALCHUs
curnanoB Y1, Y2 u Y3 B peneiinblie, HUKaKOH CHEMATLHON HACTPOHKH HE TpedyeTcs.

A-7
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I'naBa 3. @yHKHMOHAJBHBbIE KOJBI
3.1. Cnucok pyHKIMOHAJIBHBIX KOJ0B

Huxe B Ta6JII/IL[e MIPUBOAATCA (bYHKLII/IOHaJIBHLIC KOIbI, KaCaromuecsa YyIpaBJICHUSA HACOCAMMU.
Jnst monydyenust nmoapoOHo mHbopmarnuu 1o PID m npyromy ympaBieHuto, oOpaTHUTECh K
MHCTPYKIUU 110 KCIUTyaTallui ¥ PyKOBOACTBY I10Ib30BaTEIA KOHKPETHOIO UHBEPTOPA.

Kon | Haspanue Junanazon Bospa | Equnnn | M3mene | Komupo | Hact | Ccebuika
HacTpanuBaeMbIX CTaHu | a HUE BO | BaHHE poHK | Ha
JIAaHHBIX e BpeMs JAHHBIX | U 1O | CTpaHH
paboTsl ymon | my
YaHU
10
EO1 | Ha3sumauenue Oo6parurech K| - - N Y 6 9
KOMAaH/IbI Ha | MHCTPYKIUHU o
BXOZIbI: 9KCIITyaTaluu
X1 HMHBEpPTOpa JULSL
MOJy4YeHHs  JaHHBIX,
OTJIIMYHBIX oT
NIPUBENICHHBIX HIDKE
E02 | (X2) - - N Y 7
E03 | (X3) 50 (1050): Owumctka | - - N Y 8
BpPEMEHHU
HEPHOANIECKOTO
Brmrouenust (MCLR)
E04 | (X4) 51 (1051): Bxutouuts | - - N Y 11
MIPUBOJ MOMIBI (MOTOP
1) (MEN 1)
EO5 | (X5) 52 (1052): Bxutouuts | - - N Y 35
MIPUBO/] TIOMITBI (MOTOP
2) (MEN 2)
E98 | (FWD) 53 (1053): Brxirouutsb
MIPUBO/] TIOMITBI (MOTOP
3) (MEN 3)
E99 | (REV) 54 (1054): BximouuTh
MIPUBOJ TIOMIIBI (MOTOP
4) (MEN 4)
E20 | Hasuauenue Oo6parurech K| - - N Y 0 9
BXOJHOTO UHCTPYKIUHU o
CUTHaJa SKCILTyaTaluu
(Tpan3ucrop- WHBEpTOpa JUIst
HBIN) [OJIy4E€HUsI  JIaHHBIX,
OTJIIMYHBIX oT
NIPUBENICHHBIX HIDKE
E21 | (YD) 60 (1060): YcranoBka | - - N Y 1
MoTOpa 1 c
WHBEPTOPHBIM
npusogoMm (M1 _I)
E22 | (Y2) 61 (1061): YcraHoBka | - - N Y 2
MoTopa |1 ¢ muTaHuem
orcetn (M1 L)
E24 | (Y3) 62 (1062): YcraHnoska | - - N Y 15
MOTOpa 2 c
WHBEPTOPHBIM
npusoaom (M2 1)
E27 | (Curnan 63 (1063): YcraHoBka | - - N Y 99
KOHTAaKTa peJe) MOTOpa 2 ¢ MUTAaHUEM
orcern (M2 L)
(Y5A/C) 64 (1064): YcraHoBka
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Kong

Ha3Banue

Jlnanazon
HACTpauBaeMbIX
JIAHHBIX

Bo3zpa
CTaHU

Emnnun

Hsmene
HHE BO
BpeMst
paboTsl

Komupo
BaHUE
JTAaHHBIX

Hacr
poik
U 10
yMOJI
YaHU

Cchlka
Ha
CTpaHu

ny

(30A/B/C)

MOTOpa 3 c
WHBEPTOPHBIM
npusogom (M3 1)

65 (1065): YcraHoBka
MOTOpa 3 ¢ MHUTaHUEM
orcetn (M3 L)

67 (1067): YcraHoBka
MoTopa 4 ¢ IMHUTaHHEM
orcern (M4 L)

68 (1068):
[penynpexaarommii
CUTHAI
MIEPUOTNTICCKOTO
Bmouenuss (MCHG)
69 (1069):
OrpaHn4uTeNbHBIH
CUTHAaJ YIIPaBIIECHUs
Hacocamu (MLIM)

125

Ynpasnenue
HacocoM (BBIOOp
pexnMa)

0: HemocTymeH
1: Joctynen
(3aKpensyieHHbIN
JIBUTaTENb C
MHBEPTOPHBIM
TIPUBOIOM )

2: loctymieH
(TuTaBaroIIMiA
JBHTaTENb C
HMHBEPTOPHBIM
MIPUBOIOM)

10

126

Pexum motopa 1

127

Pexum Motopa 2

J28

Pexxum motopa 3

J29

Pexwm mMotopa 4

0: HenmocTyteH (Bceraa
BBIKJL.)

1: noctynen

2: NIpUHYAUTENbHBIN
3aIlyCK OT CeTH

10

=]

J30

Iopsinok
TIEPEKITIOYCHUS
MOTOpPOB

0: 3aKperuIeHHbII

1: ABTOMaTH4eCKUit
(mocTostHHOE BpeMs
paboThI)

Z|=

==

11

J31

Pexum
OCTaHOBKH
IBUTATENSA

0: ocTaHOBKa BCEX
JBUTaTenel (1 ¢
HMHBEPTOPHBIM
IIPUBOJIOM U C CETHIO)
1: OcraHoBKa TOJBKO
MOTOPOB C
HWHBEPTOPHBIM
MPHUBOIOM (UCKITFOYAst
COCTOSIHUE aBapyH)

2: 0OCTaHOBKA TOJLKO
MOTOPOB €
WHBEPTOPHBIM
MIPUBOJIOM (BKJTIOUAS
COCTOSTHUE aBapHH)

12
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Kon | Haspanwue Junanazon Bospa | Equnnn | M3mene | Komupo | Hact | Cebuika
HacTpanuBaeMbIX CTaHu | a HHE BO | BaHue poWK | Ha
JTAaHHBIX e BpeMsl JNAHHBIX | U 10 | CTpaHU
paboTsl ymon | my
YaHU
0
J32 Bpemsa 0.0: HeBO3MOXKHO 1 - Y Y 0 13
MIEPHOANIECKOTO | MEPEeKITI0YCHNE
primrouennst st | 0.1 mo 720.0 gacos:
HpUBOAA JIarna3oH
JABUTaTCIIA BPEMCHHU
MEePEKIIIOYEHHS
999: 3adurcupoBaHo
Ha 3 MUHyTax
J33 ITepuon 0.00 o 600.00 0.01 ceK Y Y 0.1 14
CUTHAIM3AIMU O
TIEPUOINIECKOM
TIePEKITIOYCHUH
J34 YcranoBka 0 mo 120 1 I'o Y Y 999 15
JIIBATATENSA c | 999: 3aBucur ot
MMMTAaHHEM oT | yctaHOBOK J18
cetn (Yacrora) (OroT KOTI
HCTIONB3YEeTCS IS
OTIpeIeTICHUS —
OTKJIFOYAaTh UJIN HET
JABUI'aTCJIb C IMTAHUEM
OT CETH ITyTeM
MPOBEPKH YaCTOTHI HA
BBIXO/JIE IBUTATEIIS C
WHBEPTOPHBIM
MIPUBOJIOM).
J35 (dmarensrocTh) | 0.00 mo 3600 mepeM | cek Y Y 0
eHHas
J36 OTxmoueHne 0 mo 120 1 I'a Y Y 999
JBUTATEIIS ¢ | 999: 3aBucur ot
MMUTAaHHEM oT | ycraHoBok J19
cetu (OroT KOnI
(Yacrora) UCIIOJIB3YEeTCS ISt
OTIpeIeTICHUS —
OTKITIFOYATh WK HET
JIBUTATEITh C
MPOMBITILICHHBIM
MeXaHUIECKUM
MIPUBOJIOM ITyTEM
MIPOBEPKH YaCTOTHI HA
BBIXOJI€ IBUTATEIIS C
HWHBEPTOPHBIM
MIPUBOJIOM).
J37 (Jnmurensrocts) | 0.00 mo 3600 nepeM | cek Y Y 0
CHHas
J38 Bpewms 3anepxku | 0.01 mo 2.00 0.01 ceK Y Y 0.1 17
KOHTaKTOpa
J39 Bpems 0.00: 3aBuCHUT OT nepem | cex Y Y 0
TIEPEKIIFOUECHUS ycranHoBok FO8, 0.01 €HHasl
mis  Bkirouenus | go 3600
MorTopa  (Bpems
3aMeITICHYS )
J40 Bpemsa 0.00: 3aBHCHT OT mepeM | cek Y Y 0
TIEPEKITIOYCHUS ycranosok F07, 0.01 eHHas

JUISL OTKITFOUCHUS
MoTopa (BpeMms
YCKOPEHHS)

10 3600
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Kong

Ha3Banue

Jlnanazon
HacTpanBaeMBbIX
JTaHHBIX

Bo3zpa
CTaHU

Emnnun

Hsmene
HHE BO
BpeMst
paboTsl

Komupo
BaHUE
JTAaHHBIX

Hacr
poik
U 10
yMOJI
YaHU

Cchlka
Ha
CTpaHu

ny

J41

YpoBenb
MEPEKITIOYCHHUS
MOHTAaXa/IEMOHT
a)ka MOTOpa

0.00: 3aBucHT OT
ycranoBok F07, 0.01
ot 0 1o 100

%

0%

15

J42

IIepexnrouenue
MOHTaa/JIEeMOHT
axa MOTOpOB
(MepTBas 30Ha)

0.0: HenocTymHO
0.1 10 50.0

0.1

%

0.00
%

17

J43

Yacrora 3amycka
ynpasnenus PID

0: HemoctynHo
or 1 no 120
999: 3aBUCHUT OT
HacTpoek J36

I'n

999

17

J45

Hasnauenue
CHTHAJIa Ha:

(mms peneiiHOM
BBIXOJTHOU
TIJIATHI)

100: 3aBucHT OT
Hactpoek E20 mo E22

100

J46

(Y1A/B/C)

60 (1060): YcranoBka
nBurareis Hacoca 1 ¢
HMHBEPTOPHBIM
npuBogoM (M1 1)

100

147

(Y2A/B/C)

(Y3A/B/C)

61(1061): YcranoBka
JIBUTATEIs Hacoca 1 ¢
MEXaHUYCCKUM
npusogoMm (M1 L)
62 (1062): YcraHoBka
IIBHATATEI Hacoca 2 ¢
HHBEPTOPHBIM
npuBogoMm (M2 1)
63(1063): YcraHoBka
IBHATATEII Hacoca 2 ¢
MeXaHUIECKUM
npusoaom (M2 L)
64 (1064): YcranoBka
IBHATATENA Hacoca 3 ¢
HHBEPTOPHBIM
npusogoMm (M3 1)
65(1065): YcranoBka
IIBATATEN Hacoca 3 ¢
MeXaHUIECKUM
npuBogom (M3 L)
67(1067): YcraHnoBka
IBHATATES Hacoca 4 ¢
MEXaHUYECCKUM
npusoaom (M4 L)
68(1068):
[Ipenynpexaarommii
CHUTHAJI O
MIEPUOTTICCKOM
MIEPEKITIOYCHUHT
(MCHG)

69(1069):
OrpaHn4YuTeNbHBIH
CHUTHAJI yTIPaBIICHHS
HacocoM (MLIM)

J48

CoBokynHoOe

Nnpukanuys

qgac

17
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Kon | Haspanwue Junanazon Bospa | Equnnn | M3mene | Komupo | Hact | Cebuika
HacTpauBaeMbIX CTaHH | a HHE BO | BaHHE poiik | Ha
JTAaHHBIX e BpeMsl JNAHHBIX | U 10 | CTpaHU
paboTsl ymon | my
YaHU
0

BpeMsi  pabOThl | COBOKYITHOTO BPEMEHH
JIBUTATEIsI paboThl ABUraTENs AJIs
(Morop 0) 3aMEHBI

J49 (Morop 1) qac

J50 (Morop 2) qac

J51 (Morop 3) qac

J52 (Morop 4) qac

=] <<
=] <<

J53 MakcumManbHOe WNunaukarus pas - 17
COBOKYITHOE MaKCHMaJILHOT'O YHCIIa
YHUCIIO pa3 | pa3 BKJIFOYEHMIA
BKJIIOUCHUS PCIIC KOHTAaKTOB BI)IXOZ[HOﬁ
peneitHOM MIaThl Uix
TaKHX e KOHTAKTOB,
BCTPOCHHEIX B
HHBEPTOP
(Y1A/B/C) =Ha
(Y3A/B/C)
J54 (Y1), (Y2),(Y3) | Jdnsa BeIXOAHOH 1 pas Y Y -
peneiHol TIaThl
J55 (Y5A), JI71s1 BCTpOSHHBIX 1 pas Y Y -
(30A/B/C) MEXaHHUYECKUX
KOHTaKTOB

3.2 Onucanue PyHKIIMOHAJIBHBIX KOIOB

DTOT pasnen OmMChIBaeT (YHKIMOHAIBHBIE KOJbI, KOTOPBIE HCIOJNB3YIOTCSA U YHPABICHUS
HacocaMm. I[J'I?[ OIIMCaHUuA q)yHKIII/IOHaHBHI)IX KOJ0B, HEC 06Hapy7K€HHBIX B JaHHOM PYKOBOJCTBEC,
oOpaiaiitech K pyKOBOJCTBY MO SKCIUTyaTallud W PYKOBOZACTBY IIOJIb30BATENsl KOHKPETHOTO
UHBEPTOpA.

Ot EO01 no E05, E98, E99: HaznaueHue koMaHa Ha TepMuHaJbl oT (X1) xo (XS5), (FWD) n
(REV).

®ynkunoHanbHble kKoael oT EO1 no E0S, E98 u E99 no3Bonsitor Bam Ha3HauyaTh KOMaH]Ibl Ha
oOuierieneBble porpaMMmupyemble BXxoaHble TepMuHaibl oT (X1) no (XS5), (FWD) u (REV).

Jns nomyueHuss uHQOpPMAIMK MO MPOTPaMMHUPYEMBIM BXOJIHBIM (YHKIUSAM, OTIMYHBIM OT
yIpaBJeHHUs] Hacocamu, o0paiaitech K PykoBOACTBY MO dKCIUTyaTallid HHBEPTOPA.

<@yHKIUY YNPABICHNAS HACOCAMU™>

- Ha3HadeHue KomaHnbl «OuncTka BpemeHu nepuoaundeckoro BkitoueHus» (MCLR) (EO1
no E05, E98, E99=50)

- Ha3HaueHue komaHj «Bxmouuts npuBox nommbs» (MEN1) no (MEN4) (EO1 mo EOS,
E98, E99=51, 52, 53, 54)

Jns mnonydeHuss moapoOHOW wuHOpMaIMK oOpamaiTech K OMUCAHUIO KaXIOro U3
(YHKIIMOHAIBHBIX KOJIOB JJaHHOTO pyKoBOJACTBa (J32: BpeMs NMEpHOAMYECKOIO MEPEKIIOUEHUS
JUTSI IPUBOJIOB ABHUTraTenei, J26 1o J29: pexxumsl npurateneit ot aurarens 1 go asurarens 4).

A-12



[Tpunoxenue A

E20 no E22, E24, E27, J45 no J47:
Ha3znayenue curHajoB Ha BbIxoaHble kjaemMmbl (Y1) g0 (Y3), (YSA/C) n (Y1A/B/C) no
(Y3A/B/C)

®yukiuonansHbie koAbl E20 mo E22, E24 u E27 mo3BOJAIOT BaM paclpenelisTh BBIXOIHBIE
CUTHAJIBI Ha O0IIEeIeNIeBbIe TporpaMMupyeMbie Beixoauabie TepMuHaisl (Y1) 1o (Y3), (YSA/C) u
(30A/B/C). Ecim Bam TpebOyercs OoJblliee KOJIMYECTBO TEPMHUHAIOB, TOTJIa MOTYT OBITh
ucnons3zoBanbl TepmuHaibl (Y1A/B/C), (Y2A/B/C) u (Y3A/B/C) Ha onuuoHaNbHON peneitHon
BBIXOJTHOM TUT1aTe (TOJIBKO JJIs1 (PYHKIIMI HACOCOB)

Jns monmydeHuss MHPOpPMAIMKM MO MPOTrPaMMUPYEMBIM BBIXOJHBIM (YHKIUSM, OTJIIMYHBIM OT
yIpaBJIeHUs] HACOCaMu, oOpainaiitech kK PykoBoACTBY 10 KCIUTyaTalluu HHBEPTOPA.

3ameuanue: Ecmu J45 mo J47 = 100, tepmunaner (Y1A/B/C) mo (Y3A/B/C) , Oyayt
MPOU3BOAUTE T€ K€ camble curHajibl, uro u TepmuHaibl (Y1) mo (Y3). Bonee toro, BeI He
CMOKETE HA3HAYNTh HHUKAKyl0 (DYHKIHIO, OTIMYHYI) OT T€X, YTO CBSI3aHBI C YIPaBJICHUEM
TIOMITBI.

<@YyHKIUHU yIpaBICHUS TOMIOI>
- Ha3nauenue xoMaHIHBIX CUTHANOB «Y cTaHoBka asuratens nomns» (M1 1) o (M3 1) u
(M1 _L) no (M4 L) (E20 oo E22, ¥24, E27, J45 no J47 =60 no 67)

Onpenenure KOMaHIHBIE CUTHAIBI «YCTaHOBKA JBHUraTeNs IIOMIBD) B COOTBETCTBHU C
KOH(HTryparyen 1 YUCIOM JBUraTeNeii HACOCOB, KaK OMMCAHO B TAOJIHIIEC HIDKE:

HaumeHoBaHue no3uumun Kongurypanus c 3akpenjieHHbIM Kon¢purypauus ¢ niaBaouum
JABHUTaTejeM ¢ HHBEPTOPHBIM ABHUraTejeM ¢ HHBEPTOPHBIM
NPHUBOIOM NMPUBOJIOM
Komannnsie curnansl «YcranoBka | (M1 _L):  VYcranoBka  pmeuratens | (M1 I):  VYcranoBka — nBurarens
JIBUTATEIIST TIOMITBD) Hacoca 1, c muTaHueM OT ceTH Hacoca 1, ¢  WHBEPTOPHBIM
MIPUBOJOM
(M2 _L): VYcranoBka gpurarens | (M1 L): VcraHoBka  mBUTATENs
Hacoca 2, ¢ TNTaHHuEM OT CETH Hacoca 1, ¢ THTaHuEeM OT CEeTH
(M3 L): VYcranoBka gpurarens | (M2 I):  VYcraHoBka  mBUTATEINs
Hacoca 3, ¢ MUTaHUEM OT CeTH Hacoca 2, C  HMHBEPTOPHBIM
MIPUBOJAOM
(M4 L): VYcranoBka gmpurarens | (M2 L): VYcraHoBka  JIBUTATENs
Hacoca 4, ¢ TUTaHUEM OT CETH Hacoca 2, ¢ IUTaHHEM OT CETH
(M3 I): VYcraHoBka  OBHTraTems
Hacoca 3, C  WHBEPTOPHBIM
NIPUBOJOM
(M3 _L): VYcraHoBka jaBurateins
Hacoca 3, ¢ IUTaHHEM OT CETH

- Ha3nauenme curHaia «3a0ilaroBpeMeHHOE  TPEAYNPEKICHHE

nepexmouenus» (MCHG) (E20 mo E22, E24, E27, J45 no J47=68)
Jnst mosydeHus: moApoOHOM WHpOpMaNuK, oOpaliaiTech K OMHUCAHUIO COOTBETCTBYIOITUX
(GYHKUMOHANBHBIX  KOMOB.  (J33:  cHUrHaNM3UpYIOIIMH  MEepHOA  NEPUOTUYECKOTrO
MIEPEKITIOUCHUS )

NEPpUOANIECCKOIro

- Ha3nauenne «OrpaHU4MTENLHOTO CHUTHaNa ympaBieHus Hacocamm» (MLIM) (E20 no
E22, E24, E27, J45 no J47=69)/

OTOT CUTHaJ BKJIIOYAETCS, KOI/Ia MHBEPTOP OIpEAessieT TaKue YCJIOBHS, MPU KOTOPBIX

TpeOyeTcs nanbHeiIas ycTaHOBKa JBUraTeneii mocpeactsom J34 u J35, naxe korna yxe Bce

JIBUTATEIN TIOMII 3aJIeHiCTBOBaHbI B pabote. Takum 00pa3oM, ITOT CUTHAT MOXKET OIPEIEISTh

A-13




[Tpunoxenue A
CUTYaIUIO, KOTJ]a CKOPOCTb BBIXOJSIIETO MOTOKA (JaBJIECHUE) HE BO3PACTAET, BO3MOXKHO, U3-
3a TPELUHBI B TpyOe WU MO KaKUM-TTMOO0 APYTUM NpUYUHAM.

J25: Ynpasiaenne Hacocom (Bbioop pexuma)

VYrpasnenue HacocoM sBisieTcsl 3PGEKTUBHBIM, TOJIBKO eciu J25=1 unm 2 u ymnpaBlieHHe
PID, unterpupoBaHHOe B UHBEPTOP, sABIsETCS BO3MOXKHBIM (JO1 He paBHO 0).

Kon J25 ompenenser KoHpUTypaluio ITWHAMHYECKOTO TEPEKIIOYCHHS JBUTATENICH C
3a(MKCUPOBAHHBIM MHBEPTOPHBIM IIPUBOJIOM HIIHU C ILIABAIOLIUM HHBEPTOPHBIM IPUBOIOM.

J26 no J29: ot pexxuma motopa 1 10 pexuma motopa 4.

@yHKIMOHAIbHBIE KOABI OT J26 10 J29 no3BOMSIOT BaM ONpeAesaTh YUCIO ABUraTeNIed HaCOCOB,
KOTOpBbIE MOJUIeKAT YIPABICHUIO, U yOUPATh ABUraTEIN U3 CUCTEMBI yIIPaBJICHUS.

KomOunanust komoB ot J26 mo J29 u xomanasl «Bkmounts asuratens Hacoca» (MENI1 mo
MEN4), nazHayeHHbIe Ha IU(GPOBHIE BXOIHBIC TEPMHUHAIBI, TAKXKE JIETAIOT BO3MOXKHBIM HIIU
HEBO3MOJKHBIM YTIPaBIICHUE HACOCAMU.

- Ha3nauenme xomanp «Bxmounts apurarens Hacoca» (MEN1 no MEN4) (EO1 mo EOS,
E98, E99=51, 52, 53, 54)

PaGoTa xaxxmoro aBuraTensi Hacoca OmNpeaessieTcss KoMOuHanue koaoB oT J26 no J29 u

KoMaHAamu «Bxmounth aBurarens Hacocay or (MENI) no (MEN4), npuBeneHHBIX B

TaOJINIIE HIKE.
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PesxxuMbl «BKJIIOYHTH TPUBOJ Onepanust
ABUTATEJIeH: 0T MOMIIbI»
pexuMa ABUraTeJisi (MENT1) no (MEN4)
1 no pe:xkuma
aBurares 4 (J26
a0 J29)
0 - He noctrymen: He BKIIOYAIOTCS Kak
MHBEPTOPHBIA, TaK M MEXaHUYECKUU
IPUBOJ
1 BKIL JlocTyIleH: HaxOOUTCs 07 YIPaBICHUEM
Hacoca
BbIKIJL. He nocrymen: He BKIOYaroTCs Kak
UHBEPTOPHBIA, TaK M MEXaHUYECKHUU
IPUBOJ
2 BKIJL [IpunyautenbHbII 3ammycK
(mpuHynuTEIBHOE BKJIFOUEHHE):
[IpyHyuTENBHOE  MEPEKIIOYEHHE  C
«UHBEPTOPHOTO IIPUBOJIA» Ha
«TIPOMBIIICHHBIN MEXaHUYECKUN
MPUBOJ», B 3aBHCHUMOCTH OT KOMAaH/bI
3amycka.
BbIKIJL. He nocrymen: He BiIrOYaroTcs Kak
UHBEPTOPHBIA, TaK M MEXaHUYECKHUU
IPUBOJ

3ameuanne: Korma WHBEpTOp HAXOAWTCS B COCTOSSHUM NPUHYAUTEIBHOTO BKIIFOYEHUS
JIBUTATENs, U3MEHEHHUE JaHHBIX KOJOB OT J26 10 J29 oT «2» (MpuHyAUTENbHBIN 3aIyCcK) 10
«1» (BKJIIOYUTH), TPOJOJDKAET 3alyCK JBHUTATENs OT MPOMBIIUICHHOTO THUTAaHUSA TIOJ
ypasienuem PID.

Korga wuHBepTOp OCTaHOBJIEH, W3MEHEHME JaHHBIX KOJIOB OT J26 nmo J29 or «2»
(MpUHYIUTENBHBIN 3amyck) A0 «l» (BKIIOYUTH), OMPENENSIeT OIEpPalHi0 JIBUTATEIs,
ykazaHHOTO 11st «[[puHYAUTEIBHOTO 3aITyCKa», B 3aBUCUMOCTH OT JaHHbBIX Koaa J31 (Pexum
octaHoBku mMotopa). Ecnu J31=0, Torna motop ocranasnuBaercs. Ecnu J31= 1 unu 2, Torna
OH MPOJOJIKAET paboTaTh OT CETH.

J30: Iopsaaok nepexa0YeHUusi MOTOPOB

[Ipu ympaBieHUH HacocaMmH, WHBEPTOP YIPABISIET YUCIOM JBUTATENCH, KOTOPHIE JOKHBI
ObITh 3ameiicTBoBaHbl. Kox J30 ompexpenseT mocnedoBaTelbHOCTh YCTAaHOBKH/YIATCHUS

JIBUTATEJIEH.
JaHHbIe Omnepanus
0 WHBepTOp yCTaHABIMBAET JBUTATEIN B BO3PACTAIOLIEM IOPSIKE, COINIACHO

uX HOMepam, To ectb Motop 1 -> Motop 2->Motop3-> Motop 4, a yaanser
uX B yOBIBAIOLIEM MOPSTIKE.

IIppy HOBOM 3amycke JBHrareiei II0ClI€  OCTAaHOBKHM, HWHBEPTOP
ycTtaHaBiauBaeT MoTop 1 mepBbIM B MOCIIE€IOBATENHLHOCTH.

1 Jlnis BeIpaBHMBAHHS COBOKYITHOTO BpeMEHH palbOThl 1O BCEM MOTOpaM,
WHBEPTOP yCTaHABJIMBAET JBUTATEIb, Ybe COBOKYITHOEC BPeMs pabOTBI caMoe
KOpOTKOG, HepBLIM B TIIOCJICOOBATCIIBHOCTH, H HepBLIM y,[[aJIHCT n3
MOCJIEI0BATEIBHOCTA TOT JBUIATEllb, COBOKYITHOE BpeMsi pabOThI KOTOPOTO
camoe OOJIBIIIOE.
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J31: Pe:xuM 0CTAaHOBKHM JABUTaTEIs

Kon J31 onpenensier, kKak OCTaHOBUThH JBUraTEIM HACOCOB, Korjna komanxaa 3amycka (FWD
nnn REV) BeIkTIouaeTcs oy yrnpasieHHEM HACOCaMHU.

JlanHbIe Onepanust
0 I[BI/II‘ aTC]ib C HWHBCPTOPHLBIM MPUBOAOM 3aMCIUIACTCA BIUIOTH OO YaCTOTHI
ocranoBku  (F25) B Teuenme Bpemenu 3amemienus (FO8) Bmiots 10
OCTAaHOBKHMH.

Kak TOiapKO  BBIXOJ C HMHBEpTOpa NpeKpalaercs, pejie ABUraTess ¢
WHBEPTOPHBIM MPUBOJOM BBIKIIFOYAIOTCSI.

Pene nnst Bcex nBurareneil ¢ MPOMBINUIEHHBIM MEXaHMYECKHUM MPHUBOAOM
BBIKJIFOUAIOTCS, KOT/1a OCTaHABIUBAETCS UHBEPTOP.

Taxxke, B COCTOSIHUM aBapuM, OCTAaHABJIMBAIOTCS BCE JBUTATENM: BBIXOJ Ha
JIBUTATENIb C MHBEPTOPHBIM MPUBOJOM BBIKIIIOUAETCS, W pejie sl JBUraTeneit
C MPOMBIIUIEHHBIM MEXaHUYECKHM MPUBOJIOM TAK)KE OTKIIOYAIOTCSL.

1 I[BI/II‘ aTC]ib C HWHBCPTOPHLBIM IMPUBOAOM 3aMCIUIACTCA BIUIOTH OO YaCTOTHI
ocranoBku  (F25) B Teuenme Bpemenu 3amemienus (FO8) Bmiots 10
OCTAaHOBKMH.

Kak TOompkO  BBIXOX € HMHBEpPTOpa MPEKPALIAeTCs, pelie JIBUraTeis C
WHBEPTOPHBIM TPUBOJOM BBIKIIOYAIOTCS. 3aMeThTe, 4YTO JpYyrHe pene
OCTAlOTCSl BKJIIOYCHHBIMH, TaK, YTO JBHTraTeld C MHUTaHHEM OT CEeTH
MIPOAOIDKAIOT paboTaTh.

B cocrostHumM aBapuu, OCTaHABIMBAIOTCS BCE JABHUTATENN: BBIXOA HA JBUTATEIb
C MHBEPTOPHBIM IPHBOJOM BBIKJIIOYAETCS, M pelie AT IBUTATENIel ¢ TUTaHuEeM
OT CETH TaK)Xe OTKIIOYAIOTCSI.

2 I[BI/II‘ aTC]ib C HWHBCPTOPHLBIM MPUBOAOM 3aMCIUIACTCA BIUIOTH OO YaCTOTHI
ocranoBku  (F25) B Teuenme Bpemenu 3amemienus (FO8) Bmiots 10
OCTAaHOBKH.

Kak Tompko  BBIXOX € HMHBEpPTOpa MPEKPALIAETCsS, pelie IBUraTeis C
WHBEPTOPHBIM TPUBOJOM BBIKIIOYAIOTCS. 3aMeThTe, 4YTO JpYyrHe pele
OCTAlOTCSl BKJIIOUYCHHBIMH, TaK, YTO JBHTraTeld C MHUTaHHEM OT CEeTH
MIPOAOIDKAIOT paboTaTh.

B cocrosHum aBapum, BBIKIIOYAETCS TOJIBKO BBIXOJ Ha JBUTATeNb C
WHBEPTOPHBIM MPHUBOAOM, peie JUId JBUTATeled ¢ MPOMBIIUICHHBIM
MEXaHWYECKUM  TPUBOJOM  OCTAIOTCS  BKIIOYEHHBIMH. JIBuraremm ¢
MEXaHUYECKUM TPUBOJIOM MIPOAOIDKAIOT paboTaTh.

3ameuanme: /{751 OCTAaHOBKM JABMraTesieil ¢ MUTaHUEM OT ceTH, Korga kox J31 ycraHoBieH

Ha «1» nin «2», NpeAnpuMUTE OJJHO U3 CIAEAYIOUUX JEHCTBUIM:

- U1 OCTAaHOBKH OTJIEJIbHBIX JIBUTaTesel HacocoB, onpenenute “Disable” (BbikitoueH) As
HUX, UCIOJIB3YS KOoAbl OT J26 1o J29.

- Jlnd OCTaHOBKM OTIENbHBIX JBUraTeleii HacocoB, IOCTaBbTE COOTBETCTBYIOILYIO
komanay «Bkimtounts npuBoa nomns» (0T MEN 1 no MEN4) B nonoxenue BBIKJIL.,
Ha3HAUEHHYIO Ha BXOJIHbIE TEPMHUHAJIBI.

- Jlms ocTaHOBKM BCeX [JBUTATeNiell C MHUTAaHUEM OT CETH, OTKJIIOYMUTE YINpaBICHUE
Hacocamu (kox J25=0 umu JO1=0)

- Jlis OCTaHOBKM BCEX JIBUTATeJel ¢ MUTAaHUEM OT CeTH BBeAauTe koMmaHay “‘Coast-to-stop”
(BX).
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J32: Bpemsi nepuoau4eckoro nepekJarYeHus sl IPUBOAA ABUTaATeJIs

OyHKIUS BpEMEHH MEPUOANIECKOT0 TIEPEKITIOUEHHsI I IPUBO/IA ABUTaTesel pa3paboTana s
YPaBHOBEILIEHHUs COBOKYITHOTO BpPEMEHHM pPa0OThl BCEX JBUraresell [Uis MPOJUIEHUS CpOKa
CIIy>KOBl JIBUTATE]e HACOCOB M IMPEJOTBPALCHUS MNpEeXIeBpeMeHHOro n3Hoca. Korma umcio
JIBUTaTesied, ydacTBYIOUIMX B paOoTe, HE U3MEHsETCs 3a ONPEIENICHHbIM NMEepHuos, WUHBEPTOP
JUHAMUYECKH 3aMEHSEeT OJIMH MOTOP Ha JIPYTroii BO BpeMs padoyero HuKJia.

Jlanunble Onepauust

0.0 Ileproanyueckoe NepeKIFOYeHNEe HEBO3MOKHO

0.1 4yac | BxirouuTs nepuoanyeckoe NEPeKIOUYCHUE.

10 720.0 Korma Bo Bpemsi crabwnbHOit PID omepanum umcio apurareneif, y4acTBylolIMX B pabote, He
qac u3MeHsietcs 3a onpenenenusii nepuo (0.1 — 720.0 yacor), Toraa ABUraTesH, y4yacTBYIOIIUE B paboTe,

MEPEKIIIOYAI0TCS CIIETYIONIMM 00pa3oM:

Kondurypanus ¢ 3a)ukcHpoBaHHBIM ABUraTe1eM ¢ HHBEPTOPHBIM NPUBOIOM

OnuH U3 IBUrateneid ¢ MpOMBIIUICHHBIM MEXaHHYSCKUM MPUBOAOM (C CaMBIM IIOJTHM COBOKYITHBIM
BpeMeHeM paboThI) BBIKITIOUaeTcs (perne Beixoma craButrcs B moioxenne BBIKJL). B To xe Bpewms,
OOWH M3 ABUTareNied (¢ caMbIM KOPOTKMM COBOKYIHBIM BpEeMEHEM paboThl) BKIIOYaeTcs (pene
BBIXOJa CTaBUTCS B mosioskeHne BKIJL.).

Kondurypauus c niiapaonum JBUratejieM ¢ HHBePTOPHBIM MPHBOIOM

JIBuratens ¢ MHBEPTOPHBIM IIPUBOJOM BBIKITIOUYAaeTCs (BBIXOJ MPEKPALIAETCs) U OAMH U3 JABUraTeseil ¢
CaMbIM KOPOTKHM COBOKYITHBIM BpEMEHEM PaOOTHI BKIIIOUAETCS (CMOTPH PUCYHOK HIXKE).

HepeKn}oquHe HBHFaTeHCﬁ HAaCOCOB C UHBECPTOPHBIM IMTPUBOJIOM

YnpasieHue yacToToit
Yacrora Ha BBIXOJIE Lput

i .
MHBEPTOpA s
I
Mortop 1 ¢ UHBEpPTOPHBIM YckopeHue i | Morop 2 B paboTe ¢ MHBEPTOPHBIM
MIPUBOJIOM B paboTe IyTeM KoJa i | mpusozom
J40 i
VHBepTOp BBIKIIOYEH i HauanbHas yactora
— ]

3ameuanue: BenmuunHa MV u3 PID ynpaBienus nepenucoiBaeTcs

HepeKnmquHe JIBUTaTeNIe HAaCOCOB IIPOMBINUICHHBIM MEXaHUYECCKUM ITPUBOIOM

PaGora nBuratenst 3 ¢ nmUTaHUEM OT CETH

I I i
I I i
YcranoBka motopa 1 ¢ i i i
HMHBEPTOPHBIM IPUBOJOM : Jﬂ-ﬂ: ! Bpemsi 3a1ep kKU BKITIOUCHUS
M1_I) _’_:_L-_ H KOHTaKTOpa
P
} 1
- |_ BKJL. -‘ / Lo
VYcranoBka moTtopa 2 ¢ | ! .-"r
HMHBEPTOPHBIM IIPHBOIOM I i L
(M2.D) f / BKJL
T =~ | =
/1 y -
YcranoBka motopa 3 ¢ -
nuraHueM ot cet (M3 _L) n f BKIJL
[ 171
[ Bpewms 3a1epkKn LY
BBIKJIIOUEHHS]
KOHTaKTOpa

o= 3amewanme: PID ynpasnenne npomomkaer

gequl [OCTICHOBATENEHOCTE IIEPEKIIOTCHIN 6e3 ornepanuu
HOLD (yznepxuBanue)

999

BxitroueHne nepuouueckoro nepekIto4eH o mposoprr paoo T
Onepauus Takas e, Kak OINMCAHO BBIIIE, 33 HCKIIOYEHUEM TOr0, YTO BpPEMs
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ITpunoxenue A

NepeKIioueHus] (UKCUpyeTcss Ha Tpex MuHyTax. JlaHHas HacTpoiika HCIOJIb3yeTcs
JUUIS1 IPOBEPKH pabOTOCIIOCOOHOCTH B Havajie paboOThl CHCTEMBI.

3ameuaHue: [leprogudeckoe  TEpeKIIOUEHHWE  HE  NPUMEHUMO  JIJIi  MOTOPOB,
cnenuUIUpPOBaHHbIX Kak «[IpHHYAUTENBbHBIA 3amyCcK OT TPOMBIIIICHHOTO IUTAHUS» C
MOMOIIIBIO KOAOB OT J26 110 J29 (BenmnuuHa = 2).

- Ha3zHadyeHHMe KoMaHIel «OuHcTKa BpeMeHH nepuoaudeckoro nepeximoueHus» (MCLR)
(EO1 no EO5, E98, E99 = 50).

[Toxa xomanga (MCLR) HaxoauTcsi BO BKIFOUEHHOM COCTOSTHUHU, TalMep MEPHOIUYECKOTO

NepeKIoueHusl ycraHaBnuBaercs Ha «O0». Jlnsg Toro, 4toObl mepe3amyCTHTh Taiimep,

otkmounte (MCLR).

J33: Curnajam3upyrouuii nepuox NnepuogudecKoro nepexjarnyeHus

Kox J33 ompenensier Ha BBIXOJIE COTJIACOBAHME MO BPEMEHU CUTHAJIOB 3a0JIarOBPEMEHHOIO
npeaynpexaeHus o nepuoandeckom nepekmoueann (MCHG).

- HazHaueHHMe «CHUTHAJIOB 3a0JIATOBPEMEHHOTO TMPERyNPEKICHUS O MEPUOANICCKOM
nepexaouenun (MCHG) (E20 no E22, E24, E27, J45 no J47 = 68).

Korna ynoBneTBopsroTCs yciIoBus sl NEPUOANUECKOTO NMEPEKIIOYEHNSI, THBEPTOP IMPOU3BOAUT
CUTHAJl IIPEIBAPUTEIBHOIO NPEIYNPEXACHUS O NEPHOAMYECKOM IEPEKIIOUYECHUN 3a IEPUOI,
ONpECNEHHbI C NOMOIIbIO Koia J33 u 3aTeM MpOU3BOIUT IEHCTBUTEIBHYIO OIEpALUIO
NEPEKII0YEHUs. DTOT CUTHAJI, CJIE0BATENIbHO, MOKET ObITh MCIIOJIb30BaH KaK MPEBapUTEILHOE
IIPEAYNPEXKACHUE O IEPUOIUYECKOM IIEPEKIIIOUCHHH.

Bpewms nepronueckoro nepeKiIroueHus i mpuBoza asurarens (J32)

= Al T

Taiimep
MEPUOITIECKOTO
MePeKITIOUCHUS

Jas [

BpeMs{ 3aJICPIKKU BKIIIOUCHHUS KOHTAKTOpa BO
BpEMsI IEPEKITIOUCHUSA JIBUTATEIICH

M1 TMutaHue oT ceTH

Iluranue ot ceTn

M2

(MCHG)

CHUrHaMH3UPYIONIHI NepUO IePHOJHIECKOTO
TIePEKITIOUCHUS

J34 1o J37: YcraHoBKka ABUraTeis ¢ MIMTAHMEM OT CeTH (IIOPOroBasi YacTOTa M
JUITUTEJIbHOCTD)

J39, J40:
BpeMsi nepek/iloYeHUusl [Jisl YCTAHOBKHM JBUrareiss (Bpemsi 3aMmelJieHusi), Bpems
NepeKJIIYeHus 1/l OTKJIIOUYEeHHs IBUraTe/isi (BpeMsi yCKOPeHHUs)
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J41: YpoBeHb nepeK/II0YeHus: NPH BKJINYEHUN/OTKJIIYEHUN IBUraTe e
<BxiroueHue nBUrareneii>

Korma npoumsBogutensHOCTh PID Ha BBIXOZE (KOTOpasi MoAaeTCsl Ha ABUTATENb C HHBEPTOPHBIM
IPUBOJIOM) MPEBBIIIAET OPOTOBYIO YAaCTOTY (OMPEAEICHHYIO C MOMOILIbIo Koza J34) 6onee, yem
Ha TMEpUOJl, OMPEACNICHHBIM C mnomomiblo J35, Torma HHBEPTOP BKIIOYAET HOBBIA MOTOP
(MOTOpBI).

Korna npunumaercsi pelieHHe BKJIIOYUTh HOBBIM JBUTaTelb, JBUTATEb C HWHBEPTOPHBIM
MPUBOJOM 3aMEIJISIETCS A0 MOpPOToBOM 4YacTOThl (J36) 3a BpeMs TMEpEKIIOUEHHUsS yCTaHOBKHU
MoTOpa (Bpems 3aMmeniieHus, onpenensiemoe J39) u 3arem BHOBB 3amyckaercst PID ynpaBnenue.

JlBuratenb, KOTOpBIA JOJDKEH OBITh BKIIIOYEH, 3allyCKaeTcsi, NPUBOJUMBIA B JCHCTBHE
IIPOMBIIUICHHBIM ITUTAHWEM, KOTAA JIBUraTellb ¢ MHBEPTOPHBIM IIPHUBOJOM JOCTUTAET yPOBHS
MEPEKIIIOUEHUS ABUTATENCH «BKIIOUeHHE/OTKIItoueHue» (J41) Bo Bpems 3amMeieHus!.

YpoBEeHb TMEPEKIIOUCHUsT ABUTATENCH «BKIIOYeHHE/OTKItoueHue» (J41) ciayXuT B KadecTBe
perynaropa s o0ecreueHuss paBHOMEPHOTO Tepexoa (MEpeKIoYeHus1) U paboThl BO BpEeMs
COTJIACOBaHUS MO0 BPEMEHH, OMPEIESIEMOro 0 CIeaAyIomeit popmyre:

UYacrora nepexmodenus (I'm): = (J41/100%) x (J18 —J19) + J19,
I'ne J18 = Bepxuuii orpannuutens PID u J19 = vuwxnuit orpannuurens PID.

JlBUraTeinb ¢ MUTAHUEM OT CETH BBIKJI. BKIJI.

TloporoBast yactoTa ycTaHOBKH MoTopa (J34) _.,,.-"'..._\

JlBurareib ¢ MHBEPTOPHBIM IIPUBOJIOM VYnpasnenue PID
T T T W TS T T IMoporosas 3aITyIIEeHO
JUTITENIEHOCTD
YpoBeHb NEePeKTIOUeHHs BKIIOYEHNUS/OTKITIOUCHHS YCTaHOBKH
neurarens (J41) ('-' JIBUTATEIIS

IToporosas gacToTa OTKIIOYeHHs MOTOpa (J36)
Bpewms 3ameienus (J39)

<OTKIIIOYEHUE OBUTATEIIEH>

Korna npousBonutensHocTh PID Ha BbhIXOze (KOTOpast OJaeTcsi Ha JBUraTellb ¢ HHBEPTOPHBIM
IPUBOJOM) OITyCKAa€TCs HMKE MOPOroBOM YacTOThI (ONpeAeNeHHYI0 ¢ MOMOIIbI0 Koaa J36)
Oosee, yeM Ha HEpPUOJ, ONpPENETIeHHBIH ¢ moMolIbo J37, TOrga MHBEPTOP OTKIIOYAET MOTOP
(MOTOpBI).
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Korna mpunumaercs perieHue OTKIIOYHTH JBHUraTellb, ABUraTellb ¢ MHBEPTOPHBIM IPUBOIOM
YCKOpPSIETCS 70 MOPOroBOM 4acToThl (J34) 3a Bpems NMepeKiIoueHus: yAaJIeHUsT MOTopa (BpeMst
yckopeHus, onpenensemoe J40) u 3atem BHOBb 3amyckaercsa PID ynpasnenue.

[IpoMbIIIeHHOE TUTAHKUE ABUTATENSI, KOTOPBINA JTOJDKEH OBITh OTKJIFOYEH, MPEKpaIlaeTcs, Koraa
JBUTATEIh c UHBEPTOPHBIM MIPUBOJIOM JOCTUTAET YpOBHS MEPEKITIOUEHUS
«BKJITIOYeHHE/OTKITI0YeHHE» (J41) BO Bpems yCKOpEHHUS.

YpoBeHb TEpeKITIOYeHHs JABUTATENeH «ycTaHOBKa/oTkimoueHue» (J41) ciay uT B KadecTBe
perynaropa sl o0ecreueHuss paBHOMEPHOTO Tepexona (MEpeKIoYeHus1) U paboThl BO BpeMs
COTJIACOBaHUS MO0 BPEMEHH, OMPEIESIEeMOro o CIeaAyIomeit popmyre:

UYacrora nepexmodenus (I'm): = (J41/100%) x (J18 —J19) + J19,
I'ne J18 = Bepxuuii orpannuutens PID u J19 = nuwxnuii orpannuurens PID.

JlBuraresns ¢ NPOMBIIIIEHHBIM BKIJI ’

MEXaHHYECKUM IIPUBOIOM
IToporoBas 4yacToTa yCTaHOBKH JABUraTENIst IToporosas : > Ynpasnenue PID
a4y JUTMTEBHOCTD L e Vet 3aMyIIeHO

OTKIOYCHUA
JIBUTaTCIIA

lllEuuH]gﬂ?Lruilumun

JlBuTaTens ¢ HHBEPTOPHBIM IPUBOLOM

YpoBeHb NEPEKITIOUEHUS
«yCTaHOBKa/OTKIIOUeHHe» aBurarens (J41)

ToporoBast 4acTOTa OTKIKOUEHHS
nurarens (J36)

Bpewms yckopenus (J40)

Basxicnasa ungpopmayun: Pexomenayercs, 4To0bl BepXHU W HIDKHUN orpanuuntend PID (J18 u
J19) ObM ompenieNneHsl MUpe, YeM Juana3oH, yKa3aHHBIA JUIsl MOporoBbix yacToT (J34 u J36).
B sTOM ciydae, oTcieXMBaHME YAacCTOT, MMEIOUIMX BEJIWYMHBI BBIIIE WM HUXKE 3a/aHHBIX,
HA4YMHAETCS 10 TOTO, KaK OHU JIOCTMTHYT BEpXHEro M HumxkHero orpanunuurens PID (J18 u J19).
OTO MPUBOAUT K COKPAILEHHUIO MEPHOAA CKOPOCTU IOTOKA, KOTOPBIM OKEH ObITh OrpaHUYEH,
CJIEZIOBAaTENIbHO, MHUHUMH3UPYET KOJICOAHUS JaBICHUS, KOTJIa YHMCIO JBUTATeled MEHseTcs —
OHHU YCTaHABJIUBAIOTCS UM OTKJIIOYAOTCS.
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[t e awrrarns wear arwmrrwwr o wr wws rewrwewmrvmwews

JnutensHocTh (J35) JmutensHOCTh (J35)

J18=J34 -

Beixon ‘\ i j 3
PID 1 Beixon PID | *,
i

Bruiouenue JIBUTraTelIA C MATAHUEM OT CETH ‘VcraHoBKa JABUTATEIISI HHBEPTOPHBIM IIPUBOIOM

N

CkopocTb Ckopoct

BBITEKAIOM] - b
€ro MoToKa / AN BBLITEKAIO
\\\ Ilepuox, koraa 1ero S
/ “_| cKopocTs moToKa It 7
COKpAIIAeTCst -

t w f

Bepxuuit npenen pabouero Boixoxa PID (J18) = BepxHuuii npenen pabouero Beixona PID (J18) >
IToporoBoii yacrore /111 yCTaHOBKU JABUraTes ¢ IToporoBoit 4acTOTHI JUIsl yCTAHOBKH JIBUTATEIIS C
MIPOMBILIJIEHHBIM MEXaHHYECKUM NpuBoaoM (J34) MIPOMBIIIICHHBIM MEXaHUUECKUM IIPUBOJIOM (J34)

J38: Bpemsi 3a1ep:KKH KOHTAKTOpa

Kox J38 ompenenser Bpemsi 3afepKKM KOHTAKTOpa WM BpeMs OXUAAHUA (3aJepXkKa B
aKTUBALMU pEJi€ UM KOHTAaKTOpa), KOTOPOE JIOJKHO YUUTHIBAThCS, KOI/la UCTOYHMK NMHUTAHUS
JIBUTaTeNlsl MNEepeKIYaeTcsl ¢ WHBEpTOpa Ha IPOMBIIUIEHHOE NHMTAaHUE, KOIja JBUraTelb
BKJIFOYAETCsl.

J42: IlepexroueHrne MOTOPOB NIPH BKIOYeHUH/oTKI04YeHnu (MepTBas 30Ha)

Kox J42 3ampemaer BKITIOYEHHE/OTKIIOYEHHE JIBUTATENCH HACOCOB, KOTZA pa3HUIA MEXITY
BeIMYMHON paboueld komanael PID u BennynHONW OOpaTHOTO THUTAHHS MEHBINE, YeM
YCTAHOBJICHHBIN MANa3oH 3THX BEIMYMH. JTa (QYHKIHS TO3BOJSIET MPEIOTBpAIIATh YacThIe
NEPEKIIIOUEHUS [0 YCTAaHOBKE WM OTKIIOYEHWIO ABUTATEJECH, NMPOUCXOIALIME HA BEIWYMHAX,
OM3KKX K MOporoBoii uactote (J34, J36).

J43: Yacrora 3anycka ynpasJjenust PID
Korna npu BriTtoueHNH KOMaHIBI «3aIyCK» JIBUTAaTeIh HAUUHAET pab0OTaTh, MHBEPTOP YCKOPSIET

JIBUTaTellb J0 4acTOThI, onpeaeseMoil kogoM J43, 3a Bpemsl yCKOpeHHUsl, OpeaesieMoe KOJI0OM
FO7, u 3aTem 3anyckaet ynpasnenue PID.
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J48 no J52: CoBokynHoe BpeMsi padoThI ABUTATEIsA

Kompr ¢ J48 mo J52 mO3BOJISIOT BaM OTCIIEKHBATh COBOKYITHOE BpeMsi pabOThI Ka)IOro
JIBUTaTelNs, KOTOPOE MpPEACTaBIsAeT €000 CIpaBOYHYH MH(OPMALUIO, IOJE3HYIO IpH
oOciy>xuBanum Aurateneii. CoBOKynmHOe BpeMs paOOThl IBUTATENS MOXET ObITh OTPa)XCHO B
eIMHUIIAX BPEMEHU (4Yacax) B JIeCATHYHOM (opMare Ha MHOTO(YHKIIMOHAJILHON KJIaBHAType
WIN B IIECTHAJIIATEPUYHOM (opMaTe Ha yIaJIeHHON KIaBHaType.

CoBokymHOe BpeMsl pabOThI ABUraTelsl MOXKET ObITh H3MEHEHO TOJBKO C MOMOUIbIO KIIaBUATYPhI
U CTepTO IyTeM ycTaHOBKH «Oh» (HOIB yacoB).

[lepeycranaBiuBaiiTe COBOKyIIHOE BpeMsi paOOThl ABHUraTessi, KOrja Bbl IPOU3BOJUTE 3aMEHY
Hacoca, WIK KOTJa 3TO TpedyeTcs BO BpeMs 00CTyKUBaHMUS.

J53 no J55: MakcumanbHoOe COBOKYITHOE 4K cjI0 Brirouenuii peJsie

Bo Bpewms ympaBiieHMsI HaCOCaMH, BHELIHUE PEJIe U pelle Ha BBIXOJHOM PEJIEVHOE ILIaTe 4acTo
BKJIIOYAIOTCA M BBIKJIFOYAIOTCS TOCPEACTBOM BbIX0JI0B TpaH3uctopa ¢ Y1 mo Y3. Kogsl ¢ J53 o
J55 1mo3BONAIOT BaM OTCIIEKMBATh YMCJIO BKJIIOYEHUH JUIS KAKIOM PEJIIEMHOM TPYIIIBI, 4TO
CIIyKHT IOKa3aTesIeM CpoKa ciy>kK0bl pesie. MakcuManbHOE COBOKYITHOE YHMCIIO BKIIOUEHUN pelie
otpaxaercs B enuuunax 1 000 (t.e. uucno Ha nucrmiee 1 000 o3Hayaer, 4ToO pelie BKIHOYAIOCh
1 000 pas3).

CoBOKyIIHOE 4MCIIO BKJIKOYEHMH BO3BpallaeTCs Ha HOJIb, KOIJA YMCIO PEAJbHBIX BKIFOUYEHUN
peane npessicuiio 1 000 000.

Bbl MOkeTe nepeyCTaHOBUTh COBOKYITHOE UMCIIO BKIIIOUEHMH pene Ha «0» TONBKO C MOMOIIBIO
KJIABHATYPBI.

[IponsBoaute 3Ty NepeyCTaHOBKY, KOT1a OCYLIECTBIISETE 3aMEHY pelle.

Brixoas! Cpok ciy:k0b1 DJIeKTpUYecKasi eMKOCTh
KOHTaKTOB
Beixoner Tpansucropa (Y1, | (Onpenensercs -
Y2,Y3) TEXHUYECKUMH
XapaKTepUCTUKAaMH BHEIIIHETO
pene)
YS5A/C, 30A/B/C  (mmata | 200 000 pa3 (mpu 250 VAC 03 A
yIIpaBJICHUS B UHBEPTOPE) BKJIFOYEHHNMU kaxayro 48 VDC 05 A
CEKYHJY)
Boeixomnas peneitnas miata | 200 000 pa3 (mpu 250 VAC 03 A
(Y1A/B/C, Y2A/B/C, | BKIIFOYEHUU kaxayio 48VDC 05A
Y3A/B/C) CEKYH/IY)

I[pyrne 3aMEYaHus MO YIIPABJCHUIO ITOMITAMHU

A) snexkTpoHHas TepMmuueckas 3ammra oT mneperpy3ku (F10), tepmopesucrop (H26), wiu
COBOKYITHOE BpeMs paboTsl nBurarens (MeHto 5 23) He MOTYT OBITh MCIIOJIb30BaHbI, ITIOKa OHU
HE COBMECTUMBI C paboTOM HMHBEPTOpAa MNO JAMHAMUYECKOMY IEpPEKIIOUEHUIO JBUTaTelen
HAaCOCOB.

B) Tloka ynpaBiieHue nmomMmnamMu HaxXoJWUTCS B pabO4YeM COCTOSIHHM, PEXHUM Iepe3anycka Mocie

KpPaTKOBpEMEHHON TmoTepu 3Hepruu (BbIOOp peKUMOB) (QYHKIMOHHUPYET IMO-PasHOMY, Kak
[IOKA3aHO B TAOJIUIIE HUXKE.
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Jlanubie kona F14

PexuM nepe3amycka, KOrja ynpapjieHue
nomnamu Haxoautces B HE paGouem cocrositHuu

Pexum nepesamycka, Korga
ynpagJjieHHe NOMIaMi HAXOAUTCS
B padoyeM COCTOSIHMHU

0 IMepesamyck HE BO3MOJXKEH (memennenHo | Ilepesamyck HEBO3MOXEH
OTKJTFOYANTE) (HEMEITIEHHO OTKIJTFOYANTE)

1 Ilepezamyck He BO3MOXeH (OTKiMOUaiiTe mocie | (Tak ke, yTo u npu kone F14=0)
BOCCTaHOBJICHUSI YHEPTHUH)

3 [lepezamyck Bo3MOXkeH (mpomoipkaiite pabortaTh, | [lepesamyck Bo3MOXkeH (Tepesarmyck
1ipu 0OJIBLION WHEPIMHU WK O0LIel Harpy3Ke) Ha HayaJbHOW 4YacToOTe, Ul HU3KO

4 Iepe3amyck BO3MOXEH (Iepe3amyCk Ha YacToTe, | MHEPTHOW HArpys3KH)
0pv KOTOPOM MpPOM30IUIA [OTEPsS BHEpPrud, npH | (TaK Xke, 4To U MpH Koje
o01eit Harpys3ke) F14=5)

5 [Tepesamyck BO3MOKeH (Tepe3aryck Ha HadaJlbHOM

4acCTOTE, TP HU3KO HHepTHOﬁ Harpy31<e).

C) He MoryT ObITh HCHOJB30BaHbl HHUKAKME KOMAaHAbl TEPMHUHAJIOB IEPEKIIOYEHUS Ha

npoMeinuieHHyo sHepruto (SW50), (SW60), (ISW50) u (ISW60).

D) Moxet ObITh ucnonb3oBana pyukuus PID ynpaBienus mo octaHOBKe ABUTATENS MPU HUZKON

CKOpPOCTH IIOTOKA.

E) Korna ynpapienne momMnaMyd HaxOJuTCs B pabouyeM COCTOSIHMHM, KOMaHJa TepMHHasIa
“Coast-to-Stop” (BX) ucnonb3yercst 711 OCTAHOBKH (BBIKJIIOYCHHSI) BCEX JBHUraTeNel HACOCOB,
B HE 3aBUCHMOCTH OT TOTO, KaKOM OHM MMEIOT MPHUBOJA — WHBEPTOPHBIA WM OT ceTd. s
KOH(UTYpaIly, MO3BOJIAIONIEH MPOAOKEHUE paboThl JBUTATENel C MUTAHUEM OT CETH Jake
moclie TOro, Kak KOMaHAa «3amycka» ObUTa OTKITIOYCHA, PEKOMEHIYETCS, dYTOOBI OBbLI
npenocrasieH Bxoj (BX).
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[Tpunoxenue A
JAuarpaMMbl MHANKAIMY A1 JMHAMHYECKOr0 NMepeK/JIYeHus JBUraTeieil HACoCOB

(1) C puxcupoBaHHBIM ABHUTaTEIeM ¢ HHBEPTOPHBLIM NMPUBOAOM

IIuranue matumka

Brixox garuuka (ot 4 10
20 MA)

I,

|W|

_____

_____

_____

Tpu dazel cetn e — & LiR

IIuranue pene

TTETET T

Komanna nasnenus (ot 0 go 10 B)

Oo6parnas cBsi3b (Bbeixon natumka: 4 10 20 MA)

Komanna 3anycka (FWD)

Peneiinas BeixomHas
miata RY

Komanna Coast-to-Stop (BX)
Komanna «Bxirounts npuson nommns» Mortop 1 (MEN1)
Komanna «Bxmounts npusoj nommsn» Motop 2 (MEN2)
Komanna «Bxurounts npusoj nommns» Mortop 3 (MEN3)
Komanna «Bxirounts npusoj nommns» Mortop 4 (MEN4)
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(2) C «naaBawmuM» JBUraTejieM ¢ HHBEPTOPHBIM MPUBOAOM

IIuranue matumka

P
ﬂ Brixon naruuka (4 mo 20
MA)

P1 P2 P3

o
= e
o
L “MAY
e ()
Wk T
o |
e i
o MZY
MK
Tpu ¢asel cetn r"_'?'EE
Hicq gl
T
'_K-I

Komanna nasienust (ot 0 mo 10 B) Iuranue pene

Oo6parnas cBsi3b (Bbeixon natunka: 4 10 20 MA)

Komanna 3anycka (FWD)

T [CM) Peneiinas BeIxonHas IIutanue pene

Komanna Coast-to-Stop (BX)

& x2) miara OPC-F1S-RY

Komanna «Bxitounts npuso nommns» Motop 1 (MENT)
Komanna «Bxmounts npuso noMns» Motop 2 (MEN2)
Komanna «Bxitounts npuBoj nomms» Mortop 3 (MEN3)
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NPUJIO’)KEHUE b

Hacrporika [TU/] perynstopa
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IMPUJIOXXEHUE b

Metoauka nactpoiiku [ /[-perynaropa na 6aze IT4 ¢pupmer FUJI cepun F1S (ECO)
IUIL HACOCHOT'O arperara.

1. YcTaHOBUTE 3aBOJICKHE UCXOMHBIC JaHHEIE:

e HO03=1 (ycranaBiuBaeTcs Ipu OAHOBPEMEHHOM HaxkaTUU KHOMOK «STOP» n
«OoBIIICY).

2. YCTaHOBUTH CIIEYIOIINE TTapaMeTphbl QyHKIIAN:

e F05=380B ;

e F(08=0 (ocTaHOB Ha «BBIOETEY);

e Fll=....—ypoBeHb cpabaTbIBaHUS FIEKTPOHHOTO TEPMOpEIe JBUTATENS, A
(ycTaHaBnMBaeTCsl HOMUHAJIBHBIN TOK ABUTATENs);

e P02=....- MomHOCTb ABUTATENS, KBT (C IIMIIBIMKA ABUTATENIA);

e P03=....- HOMUHAJBHBIN TOK ABUTraTeNs, A (C LIMIbANKA ABUTATENs).

3. Ilocne 3TUX yCTaHOBOK, 3aIlyCKaeM JBUraTesb (HaxaTh KHONKY «RAN) U yCTaHOBUTH
YaCTOTY BpaIlleHUs ABUTATEIS IOTEHIIMOMETPOM ¢ TysbTa onepatopa [T4). Heooxomgumo
IIPOBEPUTH HAIIPaBJIICHUE BpAIllEHUs JBUTATENs, IPOKOHTPOIUPOBATh TOK ABurarens (mo CJJ
unaukatopy IT4) Ha paznuuHbIx 000pOTax, NU3MEHEHHE AABICHUS B cucTeMe. /{1 cMeHbl
HalpaBJICHUS BPAICHUs JABUraTessi HEOOXOAMMO MMOMEHATH (a3bl Ha BHIXOE HHBEPTOpA.

4. Ilocne mpoBepKu pabOTHI HACOCHOTO arperara:

- axktuBusupyeM I/ perymnsarop;

- KOMaHJy 3aIlycKa [I€pEeBOIMM Ha BHEIIIHEE YIIPaBICHUE (JIIs1 aBTOMAaTUYECKOTO
nepesanycka HHBEpTOpa MocJie ponagaHysl MUTaHus);

- Ui 3agaHus yerasku [1M/] perynaropa ucnonb3yeM KHOIKH «OOJbIIE», «MEHBIIE» Ha
nyabTe oneparopa T4 (mpu He0OXO0IMMOCTH MOXKHO YCTaHABJIMBATH Yepe3 (PyHKIHUIO
«puKCHpOBaHHAs YacTOTa-SS4», BHEIIHUM MTOTEHIIMOMETPOM).

Cxema [T/ perynsaropa co ctaHAapTHbBIM gatuukoM 4-20 MA, npuBeaeHa Ha puc. 1,
IPOrpaMMUpPyeEM cIeyroIue (pyHKIUN:

e F02=1 —3amyck o JUCKPETHOMY BXO[Y;
e F09, F37=... -ycranoButh Tul V/f XapakTepuCTUKU, MOKHO OCTaBUTh 3aBOJICKYIO
YCTaHOBKY;
e F14=4 - apronepe3anyck nociie KpaTKOBPEMEHHOTO MPOIAJaHUsl CETEBOIO MTUTaAHMUS;
e E02=20 - Bxon X2, pynkmus otxmouenus [T11/[-perynstopa (mpu HEOOXOIUMOCTH),
MIO3BOJIIET ITPHU HenucnpaBHocTH aatynka OC, ycTaHaBIMBaTh BBIXOJHYIO YaCTOTY C
IIOTEHIMOMETpa Ha mmynbTe [1Y;
E62=5 — (curnan OC mo Toky 4-20 MA);
HO06=1 — pexxuim pabOThI BEHTHIIATOPA;
JO1=1 — aktuBuzanus I[IU/ perynsaropa;
JO3=1 - nponopuroHaIbHAas COCTABIISIONIAs, KOPPEKTUPYETCs IIpU padoTe;
J04=0,3- uHTerpanpHasi COCTaBJIAIOIIAs, KOPPEKTUPYETCS IPU paboTe.
o Jlnst oToOpaskenus 3amanns u curnana OC B QU3HUCCKON BemuduHe (aTM., M, KIc/cM
U T.J.), B 3aBHCUMOCTH OT JIaTYMKa, YCTAHOBUTH KOA(PPUIMEHTH MacmTabupoBanus: E40
(Bepxuwmii npenen), E41 (HmwxHuit npesen), Hanpumep:
v’ 14 jaTyuka qaBiaeHus ¢ auanazoHom 0+10 Kre/cm>: E40=10, E41=0;
v’ U1 JaTYMKA JaBJieHUd ¢ nuanazoHoM 04 Kre/cm>: E40=4, E41=0;
v’ 1715 naTumka paspsbkenus -100 xITa + 0 + 200 kITa: E40=200, E41=-100.

Kountpons naBnenus B cucreme (curnan OC) u 3agannoe 3uauenue [IU]] perynstopa
ocymiectBisiercs o CJ aucnnero, ans storo Haxkumas kHONKy «FUNC» BbIOpaTh MHIUKALIUIO
curnaina OC, mocne0BaTeIbHOCTh HHANKAIINN CIICAYIONIAs:



IMPUJIOXXEHUE b

YacrorTa, Fu TOK, A MOIIHOCTb, KBT MowmenT (MaTemar.), % LIXO,I[HOG
HalpsUKEHHE, B motor output Harpyska 3apanmne ITUJI OC 111 Komana
1801401} Yacrora, ['1g

e (CO08=... - maBneHue, KOTOpoe HEOOXOAMMO MOAIEPKUBATH B cucTeme, [ 11. YcTaHoBKa
3Ha4YeHUs TapamMeTpa MPOU3BOAUTCS cienyromuM oopazom: 500 (3HaueHue
ycta"osieHHoe B FO3) cootBerctByeT 100% OC, 25Ty cootBetcTBYeT 50 % OC M T.1.
HarpuMep: IpH HCIIOIb30BaHKK JaTdrka 0-10 Kre/cM’, HeOBXOAMMO TOIePIKHBATS
JABIEHHE 5 KIe/cM”, Torma Heobxoammo ycrtanoButh E40=10, C05=25 Iy,

WNupukanuio napnenns Ha CJl aucruiee, HEOOXOIMMO CpPaBHUTH IO 00pa3I[0BOMY MaHOMETPY,
yCTaHOBJIEHHOMY Ha TpyOompoBoje. Curnai ¢ natuuka OC noykeH ObITh CTAOUIBHBIM U
COBIMAJIaTh C MOKa3aHUEM MaHOMeETpa. B ciydae He0OX0IMMOCTH CKOPPEKTUPOBATH [TOKA3aHUS
kodpdurmentom E40.

3aaHue TaBIeHHs OCYIIECTBIAETCS KHOMKaMUN) «O0JbIne»n V) «MEHBIIEN C MyJIbTa
orepaTopa, IpeABapUTEIbHO YCTAHOBUTh HHAMKALMIO Ha auciuee «3ananue [T J»
(ycranaBnmmBaeTcs B pU3MUECKHUX BeMMUMHAX, Krc/cm2, MITA ¥ T.1. B 3aBUCUMOCTH OT
koapumentos E40, E41).

Bosmoxno otkimouenus [TM/] perynsropa rno cursany AUCKpETHOTO BX0Ja (HanpuMep, npu
BBIXOJIE U3 CTPOS 1aTUMKa 0OpaTHOM CBSI3M), IPU Pa30MKHYThIX KoHTakTax [THU/] perymasrop
AaKTUBU3HUPOBaH, NpH 3aMbikaHuH - [IN/] perynsarop oTknrodaercs, 3ajaHue 4aCTOThI
OCYIIECTBIISETCS KHOTIKAMUXS «00ITbIIEnH () «MEHBIIE)» C MyJIbTa OIEpaTopa.
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OyukimonansHag cxema [IU]] perynstopa
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I[MPUJIOXXEHUE b

Busop - OtMerHo MUA
Ynpoe, RS485 W&}ﬁm‘m SMPOB NeHNA
neHue no _
wmm no Fleld Bus (S81,2) (HZ/PID)
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