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1. OOLee

1.1 06 aTom pykoBoacTBe

1.1.1 CoxpaHeHue u ncnonb3oBaHue

3710 PYKOBOACTBO MOXXET XPaHUTbLCA BONM3N O60py,EI,OBaHVIFI anda 6y£l,yUJ,VIX paSBHCHEHMVI SKcCnnyaraunn yCTpOVICTBa,
N NOCTaBNAETCA C O60pyD,OBaHI/IeM B Cliy4ae ero nepemMeLleHns n/vinn cMeHbl NonNb3oBaTens.

1.1.2 ABTOpCKOE npaBo

MepeneyaTbiBaHWe, KONMPOBAHUE, TAK XXe YaCTUYHOE, UCTIONb30BaHUe AN OTNUYHbIX LiENei OT 3Toro pykoBoACTBa
3anpeLyaeTcs 1 HapyLleHne MOXET BECTU k cyaebHoMy npoueccy.

1.1.3 OGnacTb pacnpocTpaHeHusA
OT0 pyKOBOACTBO pacnpoCTpaHSAETCs Ha crieqytoliee obopyaoBaHue, BKOYasa NPOn3BOAHbIE MOAENMN.

Mopenb ApTUKYIT HOM Mopenb ApPTUKYIT HOM
EL 9080-45 DT 33 210 501 EL 9080-60 DT 33 210 506
EL 9200-18 DT 33 210 502 EL 9200-36 DT 33 210 507
EL 9360-10 DT 33210 503 EL 9360-20 DT 33210 508
EL 9500-08 DT 33210 504 EL 9500-16 DT 33210 509
EL 9750-05 DT 33210 505 EL 9750-10 DT 33210510

11.4 CwumBonbl U NpegynpexaeHus
MpenynpexaeHus, 3ameTkn obLme 1 no 6e3onacHOCTM B 3TOM PYKOBOACTBE MOKa3aHbl B CMMBOSIAX, Kak HUXKE:

CumBon, npegynpexaarowmm o6 onacHOCTU NS XU3HU

CvmBon ang obLmx 3aMeTok No 6e30MacHOCTU (MHCTPYKLMUN U 3aLLMTa OT NOBPEXAEHWNIA)

Cumsori 0rst obuux 3aMemok

1.2 MapaHTnsa

EA Elektro-Automatik rapaHTupyeT dyHKLMOHANbHY KOMNETEHTHOCTb MPUMEHEHHON TEXHOMOMMN 1 YCTaHOBIEHHbIE
napameTpbl NPOU3BOAMTENBHOCTU. apaHTUIiHBIA Nepuos HauYMHaeTCsl C NMOCTaBKM CBOOOAHOrO OT AedeKTOB
obopynoBaHus.

Onpegenexns rapaHTmn BKITtoYeHbl B 00LWwme onpegenexmns n ycnosus (TOS) ot EA Elektro-Automatik.

1.3 OrpaHuyeHne OTBETCTBEHHOCTHU

Bce yTBEpXOeHUS M MHCTPYKUMM B 3TOM PYKOBOACTBE OCHOBaHbl Ha TEKYLLMX HOpMax M npasunax, HOBEWLUMX
TEXHONMOrnsIX 1 Hawem anutensHom onbiTe. EA Elektro-Automatik He npnsHaeT 0TBETCTBEHHOCTU 3a NOBPEXAEHS
Bbl3BaHHbIE:

e /Icnonb3oBaHveM AN Lenemn oTNnYHbIX OT NpegHasHadeHumn
e /Icnonb3oBaHNeM HeOby4YEeHHLIM NePCOHANoOM

o MoanduumpoBaHmemM 3akazqnkom

o TeXHNYECKNMUN N3MEHEHUSIMU

e /lcnonb3oBaHMEM HEABTOPM30OBaHHbIMU 3anaCHbIMU YacTSMM

AKTyaJ'IbHaFl, NnocTtaBlieHHada MO,D,eJ'Ib(VI) MOXET OTIINHaTbCA OT Pa3bACHEHUA U AnarpamMm aHHbIX 30eCb U3-3a nocrnea-
HUX TEXHNYECKNX U3MEHEHUS NN U3-3a crielmanbHbiX MOAEeNen C BHECEHMEM OONONTHUTENBHO 3aKa3aHHbIX OMNLUNA.
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1.4 CHaTMe ob6opyaoBaHMA € IKcnnyaTaumm

EpuHnua obopynoBaHus, KoTopas npegHasHavyeHa anga ytmnmsauum gorkHa ObiTe, B COOTBETCTBMM ¢ EBponeii-
ckumu 3akoHamu n Hopmamu (ElektroG, WEEE), Bo3BpalieHa EA Elektro-Automatik gns otpabotku, o Toro Kak
nvuo, paboTatoLee ¢ YacTbio 060pyL0BaHUSA U AENErMpoBaHHOE, NPOBOANT NPOLECC CHATUSA C 3KCMyaTaumm.
Hawe o6opynoBaHne nognagaeT nog 3T HOPMbI U, B COOTBETCTBUM C STUM, MOMEYEHO CIeayoL MM CUMBOIOM:

1.5 Kop napenus
PaCKO,L'J,I/IpOBKa OnncaHn4d NpoayKTa Ha STUKETKE, NCMNOJIb30OBaHNEM npumMepa:
EL 9080 - 45 DT zzz

| Mone ons naeHTUMKaLMn yCTaHOBIIEHHbIX OMUMIA U/ cneumanbHbIX MO-
aenen

KoHcTpykuus/Bepcus:
DT = HacTonbHbIn kopnyc

MakcumarnbHbI TOK yCTponcTBa B AMnepax

MakcrmanbHoe HanpsikeHue yCcTponcTBa B Bonbtax
Cepus : 9 = Cepua 9000

Tun ngeHTMdurKaummn:

PS = VcTouHuk MutaHms, obbl4HO NporpamMmmupyeMeii

PSI = NHTennektyanbHbin IcTOuHUK [nTaHmns, nporpaMmmmnpyemMbiin
EL = OnekTpoHHas Harpyaka, Bcerga nporpaMmMmmpyemMast

ELR = OnektpoHHasa Harpyska ¢ Pesepcuen

CrieyuarnbHbie MoOernu ecezda S8/1stomcsi pou3so0HbIMU 0m cmaHOapmHbIX Modesiell U Mo2ym
8apbUPOBaMbCsI 80 8XOOHOM HarpsiXXKeHUU U 8XOOHOM MOKe 0m mex, 4Ymo yKasaHhbl.

1.6 HamepeHune ncnonb3oBaHuUs

O6opyp,OBaHV|e npeagHasHa4eHo arnd ncnonb3oBaHnA, eCIlim UICTOYHUK MUTaHUA NI 6aTapel7|Has| 3apsaaKka, TorbKo
KakK BaprIpyeMbIVl MCTOYHUK TOKa U HaMNpAXeHusd, umnmn, ecinmn 3rekTpoHHaA Harpya3ka, TOJNIbKO Kak BaprIpyeMbIVl
MOrnoTUTENb TOKa.

Tunosoe NPUMEHEHNE NCTOYHUKA NUTaHUA 3TO CHabXxeHne NOCTOSAHHbBIM TOKOM, O54 6aTape17|Hb|x 3apAdokK 31O
3apsaaKka pasiindHbiX TUNnoB 6aTapel7| N O5n4 SrEeKTPOHHbIX HAarpy3okK 3TO 3aMeHa COMnpoTuBIieHnA perynmpyemMbim
NnornoTuTerieM TokKa, YTOObI Harpy3mTb NCTOYHUKN HaNpPAXeHnA U ToKa nioboro Tuna.

e Jlio6oro pogda TpeboBaHUs U3-3a NOBPEXKAEHWUIN NMPUYMHEHHBIX HEMpPeaHa3Ha4YeHHbIM UCMOb-
30BaHMEM He ByayT NPUHATHI.

e Bce noepexaeHnst npu4nHeHHbIe HeNpeaHaMepeHHbIM UCNONb30BaHMEM SBMSKOTCS UCKITHOYN-
TENbHO OTBETCTBEHHOCTbLIO OMeparopa.
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1.7 Be3onacHocTb

1.71 3ameTKku no anekTpobe3onacHoOCTU

OnacHo AN Xun3Hu - Bbicokoe HanpsixxeHue

e Mop 3KCI1]1yaTaL|,VIeﬁ ANeKTpuieckKoro o6opyp.OBava NMOHUMaeTCA, YTO HEKOTOpPbIe Ya-
cTHn 6yn.yT HaxogunTbCA NoA OonacCHbIM HanpsAXeHuem. CnepoBaTenbHO, BCe 4YacTu nog
HanpsXXeHunem OO0JTXKHbI ObITb nOKprTbI!

e Bce paboTbl Ha COeANHEHUSAX OOTKHbI BLINMOMHATLCS NPY HYJIEBOM HanpsikeHUu (BbIxo-
Abl He NoAKIOYEeHbI K UCTOYHUKY TOKa) M MOTYT BbIMOJTHATLCS TONbKO KBanvMuumMpoBaH-
HbIMU ML amMu. HenpaBunbHbIe AEUCTBUS MOTYT NPUYUHUTL (haTanbHbIe NOBPEeXAeHUs,
a TaK Xe cepbe3Hble MaTepuarnbHbie YObITKU.

e Hukorga He npukacanTech K KabesnsiM Unm KOHHeKTopam Nnocrie OTKITHYeHUs NUTaHUA OT
CeTu, TaK KaK OCTAaeTCA OMACHOCTb MOJTyYEeHUs1 ANEKTPUYECKOro LLOoKa.

e Hukorga He npukacanTech K OrofiéHHbLIM KOHTakTam Ha Bxoge DC cpa3y nocne ucnosb-
30BaHUs1 YCTPOMCTBA, TaK Kak umeetcAa noteHuuan mexay DC- u DC+ oTtHocuTenbHO
3emnu (PE), koTopbin pa3psikaeTca MeaneHHoO unm BoBce ocTtaetcs!

° O6opy,qOBaH|/|e OOJTXHO UCMNONb30BaTbCA TOMBKO KakK And Hero npeaHasHa4eHo.

° O6opy,£|,OBaHv|e ono6peH0 ana ncenonb3oBaHUA TONMbKO B OrpaHU4YeHnAX no nogkito4YeHuto,
KOTOpPbI€ YKa3aHbl Ha MapKMPOBKE.

e He BcTaBnsiTe nobble npeamerThl, 0cobeHHO MeTannuyeckme, B BEHTUITATOPHbIE OTBEPCTUA.

e V13Gerante nobOro MCnosb30BaHWS XNOKOCTEN BONM3n ob6opyaoBaHus. 3alumianTte yCTpOMCTBO
OT Bnaru, CbIpoCTM 1 KOHAEHcaTa.

e [1Ns UICTOYHMKOB MUTaHNSA 1 GaTapeiiHbIX 3apsaoK: He NoAKMNoYanTe YTo-nnbo, B YacTHOCTU C
HU3KMM COMPOTUBIIEHNEM, K YCTPOWCTBY MO NUTAHMEM; MOXXET BO3HUKHYTb BO3ropaHue, a Tak
e noBpexaeHne 0b6opyaoBaHNsS 1 NOAKIIOYEHUS K HEMY.

e [INs aneKTPOHHbIX Harpy3ok: He MoAKMYanTe UCTOYHMKM K 0BOpYAOBaHMIO Mo NMUTaHUEM,
MOXXET BO3HMKHYTb BO3ropaHue, a Tak e noBpexaeHne o60pyaoBaHUS U UCTOYHMKA.
e ESD HopMbl OMKHbI ObITb NPUMEHEHbI NPY YCTaHOBKE MHTePdEIC KapTbl UM MOAYIS B CIOT.

° MHTep(beVIC KapTbl Wnn moaynn Moryt ObITb yCTaHOBIEHbI NN yaaneHbl TOJ1bKO MPU BbIKITHO-
YEeHHOM yCTpOVICTBe. HeT HeobxoammocTn B OTKPbITUN yCTpOVICTBa.

e He nogkniovanTe BHELLIHEN NCTOUHMK HANPsXeHUs1 ¢ obpaTHON nonsipHocTbio k DC Bxogy mnm
Bbixogy! O6opynoBaHue byaeT NoBpeXAeHO.

e [N ICTOYHUKOB NUTaHUSA: n3beraiTe, rae 3To BO3MOXHO NMOACOeANHEHUS] BHELLHETO CTOYHMKA
HanpshkeHusi k DC BbIxody, ¥ HAKOAA, Te UCTOYHUKN, KOTOPbIE MOTYyT reHeprpoBaTh HanpshkeHne
BblLIE, YeM HOMUHArIbHOE HamnpshkeHne YCTPoCTBa.

e [1Ns1 SNeKTPOHHbIX Harpy3oK: He MOAKMYaNTe NCTOYHMK HanpskeHnss K DC Bxoay, KOTopbin
reHepupyet HanpsbkeHue bonee 120% OT HOMUHANBHOIO BXOOHOTO HAMPSPKEHUSA Harpy3Kku.
O6opynoBaHMe He 3alUMLLEHO OT NepeHanpsiXkKeHns 1 MOXET ObITb HEMOMPaBMMO NOBPEXOEHO.

e Bcerga KOH(*)I/IprI/IpyIZTe pas3nnyHble 3alnTbl OT Neperpy3kn no Toky U MOLWHOCTHU, YyBCTBU-
TeJ1bHbIX NCTOYHNKOB, KOTOPbIE Tpe6yr0Tc;| B JaHHOM NPpUMEeHEeHNN

1.7.2 OTBeTCTBEHHOCTb Nonb3oBaTens

O60py,D,OBaHVIe npeaHa3HavyeHo anA I'IpOMbIIJJJ'IGHHOVI SKcnyaTtauunn. CnepoBaTernbHO, ero UCMnosb3oBaHMe nogymn-
HAETCA ,EleVICTBy}OU.lMM HOpMaM ©esonacHocTu. BmecTe ¢ Tem, npenynpexaeHna n yseomMrieHna no ©e3onacHocTK
B 3TOM PYKOBOACTBE BeAyT K TpeGOBaHI/IﬂM ©e3onacHoCTH, npenorspaLleHnto aBapMVI M 3aKoHOOaTeNnbCTBY MO
oxXpaHe 0pr>|<arou.|,el7| cpeabl. B yactHOCTK, Nnonb3oBaTenu O60py,EI,OBaHI/IF|I

® [IO/KHbI ObITb NPONHEAOPMUPOBAHBI O 3HAUNMbIX TPeGOBaHUAX Ge30NacHOCTK

e [OMMKHbI paboTaTk No onpeaeneHHbIM 06s13aTenbCTBaM 3KCMyaTaumm, 06CnyKuBaHus U o4nCTke o6opyaoBaHNS
e fepead Ha4vyarom pa60TbI OOJDKHbI Npo4YnNTaTh U NOHATb PYKOBOACTBO MO 3KCnyataunm

e [JOJMKHbI UCMONb30BaTh YCTAHOBIIEHHOE Y pEKOMeHA0BaHHOe 0b6opynoBaHue Anst obecneveHnss 6e3onacHoCcTm

Kpome TOro, noGon pa60Ta+ou.w||7| C 3TUM O60py,D,OBaHMeM OTBETCTBEHEH 3a €ro TeEXHN4eCKoe COCTOodAHMe OnA
Mcnonb3oBaHUA.
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Cepus EL 9000 DT

1.7.3 OTBeTCTBEHHOCTb oneparopa

OnepaTtopom gasnsietcs noboe pmsmyeckoe nnmu rpugUYecKoe nNnLUo, KOTopoe nonb3yeTcss 060pyaAOBaHNEM UMK
JOenermpyet ero ucrnonb3oBaHne TPETbEN CTOPOHE, M OHO OTBETCTBEHHO, BO BPEMSI BCEMO NEpKoa UCMoNb30BaHus,
3a 6e3onacHOCTb nornb3oBartenen, nepcoHana unn TpeTbux nuL.

O6opynoBaHve NpegHasHa4YeHo Ans NPOMbILLIIEHHO akennyaTauumn. CrenoBaTtenbHO, ero UCrorb3oBaHe Noaym-
HAETCA AencTByoLMM HopMaM GesonacHocTu. BMmecTe ¢ TeM, NpeaynpexaeHus 1 yBegoMreHns no 6esonacHocTy,
B 9TOM PYKOBOACTBE, BeayT K TpeGoBaHMsaM 6e30nacHOCTU, NpeaoTBpalleHnto aBapuii 1 3akoHodaTensCcTBy no
oXpaHe oKpy»atoLLel cpeabl. B yacTHOCTK, onepaTtop OOIKeH:

e ObITb 0O3HAKOMIIEH CO 3HaUYMMbIMK TpeboBaHUsIMK kK GesonacHocTu B paboTe

e YCTAHOBUTb BO3MOXHbIE OMACHOCTM, BO3HMKAIOLLME 13-3a UCTOSIb30BaHUS B CNeLMdMYECKUX YCIIOBUSIX Ha yCTa-
HOBKax Yepes OLEeHKY CTerneHu p1cka

e NpeacTaBuTb HeOBXxoaMMble Mepbl A5t NPOLECCOB paboThl B OKaNbHbIX YCIOBUSIX
e perynspHo yaoCcToBepATbCH, YTO TEKYLLUME NPOoLEeCChl (DYHKLNOHUPYIOT

e 06HOBNSATL NpoLecchl paboThl, korga aTo HeobxoaAMMOo, oTpaxaTb U3MEHEHMS B HOpMaXx, CTaHAapTax Unn ycro-
BUSAX paboThl

® OQHO3Ha4YHO onpenendTb OTBETCTBEHHOCTb MNMPKU 3KCniyatauun, O6CJ'Iy)KI/IBaHVIVI N O4YUCTKE 060pyﬂ,OBaHMFI

e y6eamnTbCs, UTO BCe pabOTHUKM, UCMONb3YtoLLMe 060pyaoBaHME NPOUYUTANM Y MOHSINW MHCTPYKLMIO. Kpome Toro,
nonb3oBaTeNu OOMMKHbI perynsapHo obyvaTtbcs paboTte ¢ o6opyaoBaHMEM M 3HAHUAM O 6e3onacHoOCTH.

e NpefocTaBUTb BCEMy nepcoHany, paboTatolemy ¢ obopygoBaHneM 0603Ha4YeHHOe N pekomeHaoBaHHoe 060-
pyooBaHue gnst 6esonacHocTun

K 3TOMY, onepartop ABNAETCA OTBETCTBEHHbLIM 3a obecneyeHne TEXHNYECKOro COCTOSIHUS yCTpOIZCTBa.

1.7.4 TpebGoBaHuA K Nonb3oBaTesnto

Jltobas akTUBHOCTb C oGopyp,osaHmeM 3TOro TUNna MOXET BbINOJTHATLCA TOJIbKO JTMLaMu, KOTOpble CNOCOOHbI pa-

©oTaTb KOPPEKTHO N HAaAEXHO, U YOOBNETBOPUTL TpeboBaHUAM paboThl.

° J'Imu,a, CNocobHOCTb peakunn KoOTopblX NnogBepXeHa HeratTuBHOMY BJTIMAHUIO HAPKOTUYECKUX BELLLECTB, allkoronsa
U MEAMLIMHCKMX NpenapaTtoB, He MoryT paboTtaTtb ¢ 3TM 060pyAoBaHMEM.

e BospacTHble LEeH3bl UM HOPMbl TPYOOBbIX OTHOLUEHWIA, AEWCTBUTENbHbLIE Ha MeCTe JKChnyaTaummn, LOMKHbI
ObITb NPUMEHEHDI.

OnacHocTb Ans HeKBanuguLuMpoBaHHbIX Nofb3oBaTenemn

HenpaBm'leaﬂ aKcnnyatauma MOXeT NpPpUYnHUTbL Bped Nnosfib3oBaTesito Uimn 06'beKTy. Tonbko nuua,
npoweatiine H606X0,D,I/1MyIO noaroToBKy M MMeKLWKne 3HaHUA 1 onbIT, MOTYyT pa60TaTb C 3TUM 060py-
OoBaHNEM.

OenervpoBaHHbIe N1ua, KOTOpble JOMMKHbI 00pa30M MPOVMHCTPYKTUPOBAHbI B 3a4aHUW U MPUCYTCTBMMN ONACHOCTMY.

KBa.ﬂVI(*)VILIMpOBaHHbIe nuua, Kotopble CMOCOOHbI, nocpeacTBoOM TPEHUHIA, 3HaHWI N OMbITa, a TakK Xe 3HaHUN
cneu,mcbwqecmx netanen, npunBoAnTb B UCMOJIHEHME BCE 3adaHuA, onpenendatb onacHOCTb U n3beraTb nepco-
HanbHOIo puUcka n Opyrnx ornacHocTen.

EA Elektro-Automatik GmbH Ten.: +49 2162 / 3785-0 www.elektroautomatik.ru
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1.7.5 CwurHanbl TpeBorm

OT10 060pyAOBaHWe NpeanaraeT pasnuyHble BO3MOXHOCTU OMOBELLEHMS O TPEBOXHbBIX CUTYaLMAX, HO HE ONacHbIX.
CurHanbl MOryT ObiTb ONTUYECKUMU (TEKCTOM Ha Aucnnee), akyCtudeckumMm (Mbe3o ryaok) Uim dneKTPOHHbIMM
(cTaTyc Bbixoga Ha aHanoroBom uHTepdgence). Bece curHansi BeikntovatoT DC BbIXoa yCTponcTea.

3Ha4yeHns1 cUrHanoB Takue:

(C6on nuTaHus)

CurHan OT e [leperpes ycTponcTtea
(Meperpes) e Bxopg DC 6yaeTt oTkmoyeH
e HekpuTuyHo
CurHan OVP e [lepeHanpsikeHne oTkntovaer DC Bxof v3-3a nonagaHWs BbICOKOro HanpsXeHws Ha
(MepeHanpspkeHne) ycTpOACTBO
e KpuTnyHo! YCTPOMCTBO M/Unun Harpy3ka MoryT ObiTb MOBPEXAEHbI
CurHan OCP e OtkntovyaeTt DC Bxog n3-3a NpeBbILEHMS NPEeAYCTaHOBIEHHOMO NMMMNTa
(MN3BbITOK TOKA) e HekpuTMYHO, 3aLuMLLaeT UCTOYHUK OT U3MULLHErO BbITATMBAHUSA TOKa
Cwvrnan OPP e OTkntodaet DC Bxoa 13-3a NpeBbILEHMS MPeayCTaHOBNEHHOIO NMMMnUTa
(Meperpyska) e HekpuTM4YHO, 3aWwmLLaeT YCTPONCTBO OT USMMLLHETO BbITATMBAHWS SHEPTN
Cwvrnan PF o OTkntodeHne DC Bxoaa n3-3a H13Koro HanpshxeHns AC unm BHyTpEHHEro A0NOMHUTErb-

Horo gedekTa nuTaHus
o KputnyHo npu nepeHanpsikeHmn AC! Cxema Bxopa cetr AC MOXET ObITb NoBpexaeHa

1.8 TexHn4yeckune gaHHbIe

1.8.1 PaspelueHHbIe yCnoBus aKkcnnyaTtauum

e /lcnonb3oBaTb TOMbLKO BHYTPU CyXUX 30aHUN

o Okpyxatowasn Temneparypa 0-50°C

e BbicoTa pabotbl: makc. 2000 MeTpoB HaZ YpOBHEM MOpS

e Makc. 80% OTHOCUTENBHON BRAXXHOCTU, HE KOHOEHCUPYHOLLWIA

1.8.2 OOwMe TexHUYecKkue gaHHbIe
Oucnnen: LiBetHon TFT ceHcopHbI akpaH gorilla glass, 480 x 272 To4eK, EMKOCTHbIN

YnpaBneHve: 2 BpaljaloLlimecs pyyku ¢ yHKUMen HaxaTtus, 1 kHorka.

HomuHanbHbIe 3Ha4YeHNA yCTpOIZCTBa onpeaendrT MmakCuMmaribHO HacTpamnBaeMble ANana3oHbl.

EA Elektro-Automatik GmbH Ten.: +49 2162 / 3785-0 www.elektroautomatik.ru
XenbmxonsTuwTp.31-37 + 41747 dupse dakc: +49 2162 / 16230 ea1974@elektroautomatik.de
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1.8.3 CneumanbHble TEXHUYECKME OaHHbIE
M
Lo 600 Br o
EL 9080-45 DT | EL 9200-18 DT | EL 9360-10 DT | EL 9500-08 DT | EL 9750-05 DT
AC ceTeBoe nNUTaHue
HanpspkeHne nuTtaHus 90...264 BAC [90...264 BAC [90...264 BAC |90..264 BAC ]90...264 BAC
Twun coeguHeHus PoseTka PoseTka PoseTka PoseTka PoseTka
YacToTa 45...65 Ty 45...65 Ty 45...65 Ty 45...65 Ty 45...65 Ty
MpenoxpaHuTtens T2A T2A T2A T2A T2A
MoTpebneHune anekTpoaHeprum | makc. 40 Bt makc. 40 Bt makc. 40 Bt makc. 40 Bt makc. 40 Bt
Tok yTeukn <3.5MA <3.5MA <3.5mMA <3.5mMA <3.5MA
DC Bxopg
Makc. BxogH. HanpsxeHne Uya. (80 B 200 B 360 B 500 B 750 B
Muk. BXOgHas MOLHOCTb Pry 600 Bt 600 Bt 450 Bt 400 Bt 400 Bt
MocT. BXoAHas MOLWHOCTb Pro. ?]500 BT 500 Bt 450 Bt 400 Bt 400 Bt
Makc. BXOOHOM TOK lyiaxe 45 A 18 A 10A 8A 5A
OvanasoH 3awuTbl ot nepenHanp. |0...1.03 * Uy, |0...1.03 * Upyaee [0...1.03 * Uypoee  [0...1.03 * Upppe  [0...1.03 * Uppie
[vana3soH 3awmtel neperp. Toka |0...1.1 * |y 0...1.1 % lyace 0...1.1 " oo 0...1.1 % ljyace 0...1.1 % lyace
[vana3soH 3awwtel neperpyskn | 0...1.1 * Py, 0...1.1 * P 0...1.1 * P 0...1.1 * P 0...1.1 * P
Makc. gon. BxogHoe HanpsbkeHue | 88 B 220B 396 B 550 B 825B
MwH. BxogH. HanpshxeHne Ans lyae | okono 2.2 B okono 2 B okorno 2 B okono 6.5 B okorno 5.5 B
e | Harercou 0. 100 g
PerynupoBaHue HanpsxeHUA
[nana3soH perynupoBaHus 0..80B 0..200B 0...360 B 0..500 B 0..750B

CrabunbHocTb npu Al

< 0.05% Uwiacc

< 0.05% Untarc

< 0.05% Uwiacc

< 0.05% Uwiace

< 0.05% Uwmiacc

MorpewwHocTb ' (npu 23 + 5°C)

< 0.1% Unace

< 0.1% Unace

< 0.1% Unace

< 0.1% Upace

< 0.1% Unace

Ovcnnen: PaspelueHne HacTpoek

cmoTpuTte cekunto ,1.9.5.4. PaspeweHue omobpaxaeMbix 3Ha4eHul "

Owucnneii: TouHocTb @

<0.1%

YpnaneHHasa komneHcauus

Makc. 5% Unmaxe

PerynMpOBaHMe TOKa

OwnanasoH perynmpoBaHua

0..45A

0..18 A

0..10A

0..8A

0..5A

CrabunbHocTb npu AU

< 0.1% Iuaxe

< 0.1% Iuaxe

< 0.1% Iuae

<0.1% Imaxe

< 0.1% Iuaxe

MorpewHocTb ' (npu 23 + 5°C)

< 0.2% Imacc

< 0.2% Iuaxe

< 0.2% Iuaxe

<0.2% Ivaxe

< 0.2% Imaxe

Oucnnen: PaspelleHne HacTpoek

cmoTpute cekunto ,1.9.5.4. PaspeweHue omobpaxaemMbix 3Ha4eHul "

Muk

Muk

Muk

Oucnneit: ToyHocTb © <0.1%

Bpewms HapactaHus 10...90% I, [ < 23 Mkc <40 mMKc < 24 mKc < 22 MKC <18 mMKC

Bpewms cnapa 90...10% |y, <46 MKC <42 mMKc < 38 mKc < 29 MKc <40 mkc
PerynupoBaHue MoLLHOCTHU

[nana3soH perynuposaHus 0...P 0...P 0...P 0...P 0...P

Muk

Muk

MorpewHocTb ' (npn 23 £ 5°C)

< 0.5% Prioer

< 0.5% Priocr

< 0.5% Prioer

< 0.5% Prioer

< 0.5% Prioer

Ovcnnen: PaspelueHne HacTpoek

cmoTpuTte cekumto ,1.9.5.4. PaspeweHue omobpaxaemMbix 3Ha4eHul "

Oucnneii: TovHocTtb @

<0.2%

Pel'yﬂleOBaHVle conpoTuBIieHus

[nana3oH perynnposaHus

0.09...30 Q

0.5..170 Q

1.6...540 Q

3...1000 Q

7...2200 Q

MorpewwHocTb “ (npn 23 £ 5°C)

<£1% makcumanbHoro conpotuenenus + 0.3% mMakcumanbHOro Toka

Ovcnnen: PaspelueHne HacTpoek

cmoTpuTte cekuuto ,1.9.5.4. PaspeweHue omobpaxaemMbix 3Ha4eHul"

(1 OTHOCUTENBHO HOMUHAIBbHBLIX 3HAYEHWUI, TOYHOCTb OMNpefensieT MakcMMarnbHOe OTKIIOHEHWE MEXY HAaCTPOEHHbIM 3HAaYEHEeM U AeACTBUTENbHBIM
Mpumep: mogenb 45 A umeet MyH. norpeltHocTb Toka 0.2%, 4to ectb 90 MA. lNMpu ycTaHoBKe Toka B 5 A, akTyarnbHOe 3HaYeHne MOXeT OTnnyaTbes Ha Makc. 90
MA, 3TO 03Ha4vaeT HaxoxaeHue mexay 4.91 Aun 5.09 A.

(2 Mpwn okpyxatowen Temnepatype 25°C

(3 TOYHOCTb MNK Makc. NOrpeLlHoCTb 3Ha4YeHUa Ha gucnnee [o6aBnseTcst K Makc. OTKITOHEHUIO aKTyarnbHOro 3Ha4YeHunA Ha Bxoae DC
(4 Bkntouaet NOrpeLHOCTb akTyaribHOro 3Ha4eHua gucnnes

EA Elektro-Automatik GmbH

Xenbmxonstuwtp.31-37 « 41747 dupseH
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Modenb

Ho 600 Bt

EL 9080-45 DT | EL 9200-18 DT | EL 9360-10 DT | EL 9500-08 DT | EL 9750-05 DT

AHanorosblili MHTepderic

Bxogbl yctaHaBn-mbix 3Havennn |U, |, P, R

AkTyanbHoe 3HadeHue Bbixoga|U, |

KoHTponbHble curHanol DC Bkn/Bblkrn, Remote Bkn/BkM, R pexxum BKM/BbIKI
CurHanbl cTtatyca CV, OVP, OT

lanbBaHW4. n3onaums Ha yctp. | makc. 1500 B DC

Yacrota onpoca (Bxoabl 3HaueHui) [ 500 My

N3onauusa

Bxog (DC) Ha kopnyc

DC muHyc: noctosiHHO makc. +400 B
DC nntoc: noctosiHHO Makc. 400 B + makc. BxogHOe HanpsikeHue

Bxog (AC) Ha Bxop, (DC)

Makc. 2500 B, kpaTkoBpeMeHHO

Okpyxarowas cpega

OxnaxgeHue KoHTponupyemble TeMnepaTypoi BEHTUNATOPbI
Okpy>xatoLasa Temneparypa 0..50 °C
Temnepatypa xpaHeHus -20...70 °C

LindpoBbie nHTepcdencol

YcTaHoBREHbI

1x USB-B anst kommyHukaumm, 1x USB-A ans dyHkumn, 1x LAN gna koMMmyHukaumm

anbBaHWY. N30MNALKMSA Ha YCTP-BO

makc. 1500 B DC

TepMmuHanbl

3aaHsasa cTopoHa

AC Bxoa, aHanorosbin uHTepderic, USB-B, Ethernet

MepenHsisa cTopoHa

DC Bxoa, USB-A, yganéHHasa komneHcauusi

FaGaputhbl
Kopnyc (LUxBxI) 276 x 103 x 355 mm
O6wume (LLxBxI) 308 x makc. 195 x MyH. 391 Mm
CraHaapThbl EN 60950
Bec ~6.5«kr ~6.5kr ~6.5«kr ~6.5«kr ~6.5«kr
ApTUKyn Homep 33210501 33210502 33210503 33210503 33210504

(1 TexHuuyeckune cneundmKaLm aHaNoroBoro nHTepdenca cMotpute B cekumm ,3.5.4.4 Crieyugbukayusi aHarnoeo8oeo uHmepgpetica“ Ha cmpaHuue 47

EA Elektro-Automatik GmbH
Xenbmxonstuwtp.31-37 « 41747 dupseH
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M
[0 1200 BT oden:
EL 9080-60 DT | EL 9200-36 DT | EL 9360-20 DT | EL 9500-16 DT | EL 9750-10 DT
AC ceTteBoe nNUTaHue
HanpspkeHne nuTtaHus 90...264 BAC [90...264 BAC [90...264 BAC |90...264 BAC ]90...264 BAC
Tun coeguHeHus PoseTka PoseTka Poszetka PoseTka PoseTka
YactoTa 45..65Tu 45..65Ty 45..65Ty 45..65Tu 45..65Tu
MpenoxpaHutenb T2A T2A T2A T2A T2A
MoTpebneHne aneTpoaHeprum makc. 40 Bt makc. 40 Bt makc. 40 Bt makc. 40 Bt makc. 40 Bt
Tok yTeukn <3.5mA <3.5MA <3.5MA <3.5MA <3.5mA
DC Bxopg
Makc. BxogH. HanpsixeHne Uya. |80 B 200 B 360 B 500 B 750 B
MuK. BXOOHAs MOLLHOCTb Pryy 1200 Bt 1000 Bt 900 Bt 600 BT 600 Bt
MocT. BXoaHas MOLWHOCTb Proe. ?1900 BT 900 Bt 900 Bt 600 BT 600 Bt
Makc. BXOOHON TOK lyiaxe 60 A 36 A 20A 16 A 10A
[vanasoH 3awmtel ot nepenHanp. |0...1.03 * Uy, [0...1.03 * Uype  |0...1.03 * Upppe  10...1.03 * Uppoe 10...1.03 * Uypare
OvanasoH 3awmtel neperp. Toka |0...1.1 * |y 0...1.1 * lyace 0...1.1 % lyjae 0...1.1 % ljyace 0...1.1 % lyace
Ovana3oH 3awmtel neperpyskm | 0...1.1 * Py, 0...1.1 * P 0...1.1* P, 0...1.1 * P, 0...1.1 * P
Makc. gon. BxogHoe HanpsbkeHue | 88 B 220 B 396 B 550 B 825 B
MwuH. BxogH. HanpsikeHne Ans lya | okono 2.2 B okorno 2 B okorno 2 B okosio 6.5 B okorno 5.5B
B yorawoan.sveiont A/ K| HaTPAeHe | TOK: 100 porn
PerynupoBaHue HanpshkeHUs
[nana3soH perynuposaHus 0..80B 0..200 B 0...360 B 0...500 B 0..750 B

CtabunbHocTb npu Al

< 0.05% Uwiacc

< 0.05% Uwiacc

< 0.05% Uwarc

< 0.05% Unmiaxe

< 0.05% Uwmacc

MorpewHocTb ' (npu 23 + 5°C)

< 0.1% Untace

< 0.1% Unace

< 0.1% Unare

< 0.1% Uptae

< 0.1% Unace

Oucnnen: PaspelleHne HacTpoek

cmoTpuTte cekumto ,1.9.5.4. PaspeweHue omobpaxxaeMbix 3Ha4eHuUl"

Oucnneit: TouyHocTb ©

<0.1%

YnaneHHasa komneHcauus

Makc. 5% Uwakc

PerynupoBaHue TOoKa

[nana3oH perynuposaHus

0..60A

0..36 A

0..20A

0..16 A

0..10A

CrabunbHocTb npu AU

< 0.1% lmace

< 0.1% Imaxe

< 0.1% Imaxe

< 0.1% Imaxe

< 0.1% lyaxe

MorpewwHocTb ' (npu 23 + 5°C)

< 0.2% lvace

< 0.2% lvace

< 0.2% lmaxe

< 0.2% lvace

< 0.2% lvacc

Ovcnnen: PaspelueHne HacTpoek

cmoTpuTte cekunto ,1.9.5.4. PaspeweHue omobpaxaeMbix 3Ha4eHul"

Muk

Muk

Muk

Muk

Oucnneii: TouHocTtb @ <0.1%

Bpewms HapacTanusa 10...90% |, | < 23 MKC <40 mkc < 24 mkc < 22 MKC <18 mkc

Bpewms cnaga 90...10% |, <46 mKc <42 mkc < 38 mkc < 29 MKC <40 mkc
PerynupoBaHue MoLHoOCTH

[wana3soH perynupoBaHung 0...P 0...P 0...P 0...P 0...P

Muk

MorpewwHocTb ' (Npn 23 £ 5°C)

< 0.5% Procr

< 0.5% Procer

< 0.5% Prioer

< 0.5% Prioer

< 0.5% Procer

Oucnnen: PaspelleHne HacTpoek

cmoTpuTe cekunto ,1.9.5.4. PaspeweHue omobpaxaemMbix 3Ha4eHul "

Owucnneii: TouHocTb @

<0.2%

PerynMpOBaHMe conpoTuBrieHns

[wnanasoH perynmpoBaHus

0.09...30 Q

0.5...170 Q

1.6...540 Q

3...1000 Q

7...2200 Q

MorpeLwHocTb “ (npn 23 + 5°C)

<1% makcumansHoro conpotmeneHms + 0.3% makcMmanbHOro Toka

Oucnnen: PaspelleHne HacTpoek

cmoTpuTte cekumto ,1.9.5.4. PaspeweHue omobpaxkaembix 3Ha4eHul"

(1 OTHOCUTENBHO HOMUHATBHbIX 3HAYEHWUI, TOYHOCTb onpenenaer MakcumMmaribHoe OTKITOHEHUE MeXy HAaCTPOEHHbIM 3Ha4YeHUeM un [EeNCTBUTENbHBIM

Mpumep: mogenb 45 A umeet MyH. norpeltHocTb Toka 0.2%, 4to ectb 90 MA. lNMpu ycTaHoBKe Toka B 5 A, akTyarnbHOe 3HaYeHne MOXeT OTnnyaTbes Ha Makc. 90

MA, 3TO 03Ha4vaeT HaxoxaeHue mexay 4.91 Aun 5.09 A.

(2 Mpwn okpyxatowen Temnepatype 25°C

(3 TOYHOCTb MNK Makc. NOrpeLlHoCTb 3Ha4YeHUa Ha gucnnee [o6aBnseTcst K Makc. OTKITOHEHUIO aKTyarnbHOro 3Ha4YeHunA Ha Bxoae DC
(4 Bkntouaet NOrpeLHOCTb akTyaribHOro 3Ha4eHua gucnnes
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Moodesnb
Ao 1200 Bt
EL 9080-60 DT | EL 9200-36 DT | EL 9360-20 DT | EL 9500-16 DT | EL 9750-10 DT

AHanorosblili MHTepderic

Bxogbl yctaHaBn-mbix 3Havennn |U, |, P, R

AkTyanbHoe 3HadeHue Bbixoga|U, |

KoHTponbHble curHanol DC Bkn/Bblkrn, Remote Bkn/BkM, R pexxum BKM/BbIKI

CurHanbl cTtatyca CV, OVP, OT

[anbBaHWY. U30NSaUMSA Ha YCTp. makc. 1500 B DC

Yacrtota onpoca (Bxoabl 3HaueHui) [ 500 My

N3onauusa

Bxog (DC) Ha kopnyc

DC muHyc: noctosiHHO Makc. +400 B
DC nntoc: noctosiHHO makc. 400 B + makc. BxogHOE HanpsikeHune

Bxog (AC) Ha Bxog (DC)

Makc. 2500 B, kpaTtkoBpeMeHHO

Okpyxarowas cpega

OxnaxgeHue KoHTponupyemblie TeMnepaTypoi BEHTUNATOPbI
Okpy>xatoLLasa Temneparypa 0..50 °C
TemnepaTypa xpaHeHus -20...70 °C

LUudpoBkie nHtepdeicoi

YcTaHoBREHbI

1x USB-B anst kommyHukaumm, 1x USB-A ans dyHkumn, 1x LAN gns KoMMyHukaumm

anbBaHWY. M30NALKMS Ha YCTP-BO

makc. 1500 B DC

TepMuHanbi

3agHsasa cTopoHa

AC Bxoa, aHanoroBbln MHTepderic, USB-B, Ethernet

MepenHsis cTopoHa

DC Bxoa, USB-A, yoganéHHas koMmneHcauusi

FaGapuTthbi
Kopnyc (LLIxBxI) 276 x 103 x 355 mm
O6wwe (LWxBxI) 308 x makc. 195 x MUH. 451 Mm
CtaHaapThbl EN 60950
Bec ~7.5«kr ~7.5«kr ~T7.5«kr ~T7.5«kr ~7.5«kr
ApTuUKyn Homep 33210506 33210507 33210508 33210509 33210510

(1 TexHuuyeckune cneundmKaLm aHaNoroBoro nHTepdenca cMotpute B cekumm ,3.5.4.4 Crieyugbukayusi aHarnoeo8oeo uHmepgpetica“ Ha cmpaHuue 47
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Cepus EL 9000 DT

1.8.4 O6G30phbI

PucyHok 1 - Bug cnepeau

PucyHok 2 - Bug c3agum

A - Tymbnep nutaHus

B - MNaHenb ynpaeneHus

C - MNMepegHui nopt USB (Tvn A)
D - DC Bxoa

E - Bxoa yaanéHHom KomneHcauum

F - NHTepdencol yaan. koHTpons (undp., aHanor.)
G - BeHTunsTopsbl BblgyBa

H - MogkntoyeHne AC nutaHus

EA Elektro-Automatik GmbH

Xenbmxonstuwtp.31-37 « 41747 dupseH
lepmaHus

Ten.: +49 2162/ 3785-0 www.elektroautomatik.ru Ctpanvua 14
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Cepus EL 9000 DT

PMC}/HOK 3 -Bug c60|<y crneBa, ropusoHTarnbHaa nosmuua

PucyHok 4 - Bup ceepxy

EA Elektro-Automatik GmbH Ten.: +49 2162 / 3785-0 www.elektroautomatik.ru Ctpannua 15
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Cepus EL 9000 DT

1.8.5

AnemMeHTbI ynpaBrneHus

PucyHok 5 - NaHenb ynpaBneHus

0O630p 3aneMeHTOB NMaHenu yrnpasneHus

[nsa nogpobHoro onncaHusa cMoTpute cekumn ,, 1.9.5. MNaHens ynpaeneHus HMI“n ,1.9.5.2. Bpawarowuecsi pyqku®.

(1)

CeHcopHbIV gucnnen

Wcnonb3yeTtcs ans Bbibopa ycTaHaBNMBaAEMbIX 3HAYEHWUN, MEHIO, COCTOSHUI U OTOOpaXkaeT akTyarbHble
3Ha4YeHusa n cTaTyc.

CeHCOprII7I 9KpaH MOXET ynpaBnATbCA naribuem Umnm Cturiycom.

(2)

Bpaliarowmecsi pyuku ¢ hyHKLMEN HaxXaTus

JleBas pydka (BpalleHue): yCTaHOBKA 3HaYEHMIN HanpsKeHUs, MOLLHOCTM UIU COMPOTUBIIEHUS, UMW yCTa-
HOBKa 3HaYeHWI NapamMeTpPoB B MEHIO.

JleBas pyyka (HaxxaTue): BbIGOp YCTaHOBKM AECATUYHbIX 3HAKOB (Kypcop) B TeKyLLeM Bbibope 3Ha4YeHus.
MpaBas pyyka (BpalleHne): yCTaHOBKa 3Ha4YeHNs TOKa UM yCTaHOBKA 3HAYEHU NapamMeTPOB B MEHIO.
lMpaBas pyyka (HaxaTue): BbI6op YCTaHOBKM AECATUYHbBIX 3HAKOB (KypCcop) B TEKyLLEeM Bbibope 3Ha4YeHus.

()

KHonka Bkn/Bbikn DC Bxoaa

WcnonbayeTtca ana BktoveHns v BoblktoveHns DC Bxoga, Tak e Mcrnonb3yeTcs AN 3anycka yHKUNUNA.
CeetoamnogHble nnankatopbl On n Off oTobpakatoT cocTosiHue Bxoga DC, npu 3TOM HEBaXHO, ynpaBnsieTcs
11 YCTPONCTBO BPYYHYHO UMW yaanéHHo.

(4)

USB-A nopTt

[nsa nogkntodeHnst ctaHgapTHeix USB Hocutenen. CmoTpuTte nogpobHocTn B cekumn ,1.9.5.5. USB nopm
(nepedHsisi cmopoHa)*“

EA Elektro-Automatik GmbH

Ten.: +49 2162 / 3785-0 www.elektroautomatik.ru
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Cepus EL 9000 DT

1.9 KoHcTpyKuua u doyHKUum

1.9.1 OOLlee onucaHue

Ob6LwenpuHaTbie anekTpoHHble Harpy3ku cepum EL 9000 DT nogxogat Ans uccnegoBaTenbCkux nabopatopun,
ncnblTaHMM 1 B obpasoBaHuK, bnarogaps MX KOMNAKTHOW KOHCTPYKLMK B )XKECTKOM HACTONbHOM Kopryce.

OTaenbHo oT 6a30BbIX (PYHKLMIA SNEKTPOHHBIX Harpy3oK, MOryT BOCMPOM3BOANTLCS KPMBLIE MO YCTaHaBMMBAEMbIM
TOYKaM B MHTErpUpPOBaHHOM reHepaTtope dyHKUUIA (CUHYC, NPSIMOYTONbHUK, TPeYronbHUK 1 Apyrue Buabl). Mpouns-
BO/IHblE KpMBbIe MOTYT GbiTb COXpaHeHbl U 3arpyxeHbl ¢ USB HocuTens.

[na yoanéHHoro ynpaeneHus yepes MK unu MJIK, ycTporictBa ctaHAapTHO nocTaensitoTcs ¢ noptamu USB un
Ethernet Ha 3agHel cTopoHe, a Tak e C ranibBaHUYeCKN N30IMPOBaHHBIM aHaNoroBblM MHTEPENCOM.

quKa OnAa NepeHOCKU CnyxunT ona HaKMOHHOM NO3ULMN, NO3BOSISAS MPOCTYI0 YCTAHOBKY B pa3HbIX MNO3NLNAX, YTOObI
obnerynTb YTEeHMUS C aucnneda n OocTtyn K arneMeHTaM ynpaBrieHnaA.

Bce mogenu ynpaenarTCA MUKpPONpPoLeCCoOpOM. OTO NO3BOMSET TOYHO U 6bICTpO npon3BoanTb N3AMepeHNA n ae-
MOHCTPUpOBaThb ﬂ,el7|CTByI'OLLI,Me 3Ha4YeHnda napamMeTpoB.

1.9.2 Bnok anarpamma
Bnok gnarpamma vnnocTpupyeT rmaBHbI€ KOMMOHEHTbI BHYTPWU YCTPONCTBA U UX B3aUMOCBS3b.
Lindposble, ynpasnsiemble Mukponporeccopom koMmnoHeHTbl (KE, DR, BE) MOXXHO NporpaMMHO OGHOBNATb.

Sense
N _
:Dc_l/ KoHTponnep
) = OR)

CwunoBon 6ok

KoMmyHU- —N HMI (BE)
Kaumsi \ v
EL 9000 DT —
Ada-L s HETH USB
nor
1.9.3 KomnnekT nocrtaBKu
1 x AnekTpoHHas Harpyska
1 x 1.8 m USB kabernb
1 x Hocutens USB ¢ gokymeHTaumen n nporpammMmHbiM obecnedeHmem
1 x lHyp nutaHus
1.9.4 OnuuoHanbHbIe aKkceccyapbl
[nsa aTux ycTponcTB AOCTYNHbI CregyloLme akceccyapbl:
19" PSI/EL 9000 DT MeTannuyecknin kapkac gns MoHTaxa ogHoro yctpounctea EL 9000 DT B 19"

Homep 3akasa 10 400 111 cuctemy (cTorka, wkad). Beicota: 2U.

EA Elektro-Automatik GmbH Ten.: +49 2162 / 3785-0 www.elektroautomatik.ru
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Cepus EL 9000 DT

1.9.5 MaHenb ynpaBneHna HMI

HMI (Human Machine Interface) coctouT 13 gucnnes ¢ CEHCOPHbIM 3KPAHOM, ABYX BpaLLaloLMXCS pydeK, KHOMKM
n nopta USB.

1.9.5.1 CeHcopHbIV gucnnen

Ipadunyeckmnii CeHCOpHbI AUCMNeN pa3aerneH Ha pasHble y4acTkvi. Cam gucnnei YyBCTBUTENEH K MPUKOCHOBEHUSIM
N MOXET yNpaBnaTbCs nanbLem Uiu CTUycoMm, Ansl BbINOSIHEHUSI AENCTBUIA C 060pyAOBaHNEM.

B HopmarnbHOM pexuMme, neBasi YaCTb MCNOMNb3yeTcs AN 0TOOPaXeHMs akTyarbHbIX U YCTaHOBIEHHbIX 3HAYEHN,
1 npaBas yacTb Anst uHopmaLuumm o cTaTtyce:

AKTyaanoe HanpsbkeHne

3afaHvie HanpshkeHus! — YyacTok cTaTyca

AKTyarbHbIN TOK
3apaHune Toka
YyacTok ang Ha3Ha-
™ ueHuns BpaLLalLLMXCS
py4ek

Yyactku MEHIO un
HACTPOWKN

AKTyarnbHasi MOLLHOCTb
3agaHne MOLLHOCTU

BHyTpeHHee conpoTuBeneHne
3agaHuve conpoTUBNEeHNs

@

e YyacToK akTyanbHbIX / ycTaHaBNMBaeMbIX 3Ha4YeHUI (neBas CTOPOHa)

B HOpMaribHOM pexunme 0T06pa)KaPOTC$'-| BXoAHble 3HadYeHna DC (6OJ'IbLLII/Ie Ll,I/I(bpr) N YCTaHOBJIE€HHbIE 3HAa4YEeHUA
(Manekume LI,I/I(*)pr) Hanps>xeHnd, Toka 1 MOLHOCTW. YCTaHOBOYHOE 3HaYeHue COnpoTuBIieHnA OTo6pa>|<aeTc;|
TOJIbKO B aKTUBHOM peXnmMme ConpoTunBIrieHUA.

Korga Bxog DC BkntoyeH, akTyanbHble perynupyemble pexxumbl CV, CC, CP nnn CR oTtobpaxatoTcs psaoM ¢
COOTBETCTBYHOLLUMMM aKTyarbHbIMU 3HAYEHUSAMM.

YcTaHaBnMBaemble 3HaYEHUsi MOTyT PerynmpoBaThCs BpallaloWUMUCa pyYKamy psigoM C AUCTNIEEM UM MOTyT
ObiTb BBEAEHbI HAMPSAMYIO 13 CEHCOPHON NaHenu. MNpu perynMpoBKke pyyYkamu, Haxxae Ha Hee, BblbupaeTcs uudpa
Ans ee nuaMeHeHust. JlormyHbiM 06pa3om, 3Ha4eHVe YBENUYMBAKOTCS NPY BpaLLEHMM MO YaCOBOW CTPENKe U YMEHb-
LLAKOTCA NPV BpaLLeH B 06paTHOM HanpaereHuu.

[MaBHbIN 3KpaH 1 Anana3oHbl HACTPOMKU:

CeHCOprIe y4aCTKM MOXXHO BKIMHOYaTb U OTKIHOYaTb:

UepHbIA TEKCT UAN CUMBOI =
BkntoueH

Cepbil TEKCT MAM CUMBON =
OTkntoueH

OTO NPUMEHNMO KO BCEM CEHCOPHBLIM y4acTkam Ha If1aBHOM 3KpaHe U BCEeX CTPaHuL, MeHHO.

Oucnnen En-ua|OuanasoH OnucaHue
AKTyanbHoe HanpspkeHue B 0-125% U,,,,, |AKTyanbHOe 3Ha4eHne BXOOHOrO HanpspKkeHus
YcT. 3HayeHne HanpskeHus (! B 0-100% U,,,, |YcTaH. 3HayeHne orpaHnyeHns BXOOHOMO HanpsxkeHns
AKTyanbHbI TOK A 0.2-125% l,,,, | AKTyarnbHoe 3Ha4eHne BXOOAHOro ToKa
YctaHaBnuB. 3HadeHue Toka ' |A 0-100% l., |YcTaH. 3HaueHne orpaHnyeHns BXOLHOro Toka
AKTyanbHast MOLLHOCTb Bt 0-125% P, |AxTyanbHoe 3HauyeHne BxogHoOW. MowHocTn, P =U * |
YcT. 3Ha4eHne molHocTu ¢ BT 0-100% P, |YcTtaH. 3HayeHne orpaHnyeHns BXo4. MOLLHOCTH
AKTyanbHOe conpoTueneHne Q 0...99.999 Q |PaccunTaHHoe BHyTpeHHee conpotuenenve, R=U_/I_
YcT. 3HadveHne conpotusneHna’ | Q x?-100% Ry, | YCTaH. 3Ha4eHne Ans BHyTPEHHEro CONPOTUBIEHNS
HacTpoitkn orpaHudeHMii 1 A, B, 0-102% HoM U-makc, |V-MI/|H N T.4., OTHOCUTENBbHO PU3NYECKNX

BTt 3HaYeHUNn
HacTpowikn orpaHnyeHni 2 Q x2-102% Howm | R-makc
YctaHoBKM 3aWwmThl 1 A, Bt |0-110% Hom [OCP n OPP, oTHOCUMTENBHO hU3NYECKNX 3HAYEHUN
YCTaHOBKM 3aLUMThbI 2 B 0-103% Hom [OVP, oTHOCUTENBHO PU3NYECKMNX 3HAYEHUN

(1 Tak e OeNCTBUTENBHO A5t 3HAYEHUIN OTHOCUTENBHO 3TUX (U3NYECKUX BeNUYMH, kak OVD ans HanpsikeHust 1 UCD gnst Toka

2 MuHMManbHoe perynmpyemoe 3Ha4yeHusi CONpOTUBMEHUSI BapbMPYeTCs B 3aBUCMMOCTU OT Mofenu. CmoTpute Tabnuuy B cekumm 1.9.5.2
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Cepus EL 9000 DT

e [lucnnen cratyca (BBepxy cnpasa)
OTOT yyacTok oTobpakaeT TEKCTbI cTaTyca 1 CUMBOSbI:

Oucnnen OnucaHue
BnokupoBaHo HMI 3abnoknpoBaH
Pa36nokupoBaHo HMI pasbnokmpoBaH
YpaneHHo: YCTPONCTBO HAXOAMTCA Mo yAaneHHbIM YpaBieHNeEM OT...
AHnanor ...BCTPOEHHOro aHanoroBoro nHrepdenca
UsB ...BCTpoeHHoro USB nopta
Ethernet ...BcTpoeHHoro Ethernet nopta
NokanbHo YcTponcTBo 3abrnoknpoBaHo Nonb3oBaTenem oT yaaneHHoro yrnpasneHus
TpeBora: CwurHan TpeBoru, ¢ KOTOpbIM eLLe He 03HaKOMMUIUCh UITN KOTOPOE eLlle akTyarnbHO
CobGbiTHe: OnpegeneHHoe cobbIThe, KOTOPOE YXKe MPOU3OLLIIO U C KOTOPLIM eLLe HE 03HAKOMMUITUCH
DPyHKUUA: AKTUBMPOBaH reHepaTop yHKLUIA, DYHKLNS 3arpyxeHa
OcTaHoBka / B pabote | CtaTtyc reHepatopa pyHKUMIA 1 PyHKLMK
m / Pernctpaums gaHHbIx Ha Hocutenb USB akTnBHa nnu He yaanacbh

* Y4yacToK gns Ha3Ha4YeHun BpaLlaoLWmnxcs pydek

[Be BpalyaloLmecs pyyky psgom ¢ 3KpaHOM MOTYT BbITb Ha3Ha4YeHbl 4N PasnUYHbIX PYHKUUA. STOT y4aCTOK OTO-
OpaxaeT akTyarnbHble Ha3Ha4YeHUs. ACCUTHOBaHMSA MOTYT ObITb MU3BMEHEHbI KacaHWeM CEeHCopa, eCrnu 3TOT y4acToK
He3abnokupoBaH. [Jucnnen MeHseTcs Ha:

dusnyeckne eanHnLbl Ha M306pa)KeHMM Py4eK NokKa3bIiBaKOT TEKYLLUNE HA3Ha-
YeHus. Ha SJ'IeKTpOHHOﬁ Harpys3ke npasas py4dka scerfa npegHasHa4veHa onda
TOKa, Toraa Kak npasasa MoxeT ObITb nepekn4vyeHa KacaHnem |/|306pa>|<eH|/|;|.

YyacTtok 0T06pa3l/IT Toraa HasHadyeHue:

Uu I P I R |
JNeBas pyuka: HanpsbkeHne JleBas pyyka: MOLLHOCTb NeBas pyyka: conpoTMBrieHne
MpaBas pyyka: TOK MpaBas pyyka: TOoK MpaBas pyyka: ToK

[pyrve yctaHaBnvMBaeMble 3Ha4eHWS He MOTyT ObITb HACTPOEHbI BpaLLaloLLencs py4kon, 40 Tex Nop noka HasHa-

YeHuda He 6yp,yT n3mMeHeHbl. Tem He MeHee, 3Ha4YeHns MoryT ObITb BBEAEHbI HanpAaMyr npu noMoLwimn necATukKHO-
11
No4YHoOM KnaBmatypbl Ha MarneHbKOW MKOHKE =: . AJ'IbTepHaTI/IBHO K 0T06pa>|<eH|/|ro PY4KN, Ha3Ha4eHNne MoXeT ObITb

M3MEHEHO KaCaHUeM LBETHbIX y4aCTKOB 3aaHnA 3HaYEeHUN.

1.9.5.2 Bpawatrowmecs pyyuku

Mpn HaxoXaeHUN YCTPONCTBA B PYYHOM peXxnme, ABE BpaLLaLMecs pyykm UCMONb3YTCA ANt NOACTPON-
KV yCTaHaBMMBaEMbIX 3HAYEHUN, a Takke Ans yctaHoBky napameTpoB B HACTPOUKW n MEHHO. MNogpo6-
HOe onucaHue Kaxaon yHkunm cmoTpute B, 3.4 YnpaeneHue ¢ nepedHel naHenu” Ha cmpaHuye 34.

1.9.5.3  ®PyHKUUSA KHONKM BpaLLaloLUXCA py4veK

BpaluaroLmecst pyykm MMerT Takke YHKLMIO HaXkaTus, KOTopas UCNOMNb3yeTcst Be3ae AN HAaCTPONKN 3HaYEeHUN,
4YTOObI NEepemeLLaTb KypCcop Kak NokasaHo:

- -
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Cepus EL 9000 DT

1.9.5.4 PaspelueHne otobpakaeMbiX 3Ha4YEHUN

Ha pucnnee, yctaHaBnuBaemble 3HAYEHUS MOXHO HAaCTPOUTb C (PUKCMPOBaHHBIMU NpupaLLeHuamn. Konvyectso
OECATUYHBIX 3HAKOB 3aBUCUT OT MOAENM YCTPONCTBA. 3HAUYEHNsI UMEIOT 4 Unun 5 3HakoB. AKTyarbHbIE U yCTaHaB-
nvMBaeMble 3Ha4YeHUs1 BCeraa UMeT OAMHAKOBOE KOMMYECTBO Ldp.

HaCTDOIZKa M KONMn4ecTBO yCTaHaBIIMBaeMbIX Ll,l/ld)p Ha aucnnee:

HanpsikeHwe, Tok, MoLwHoCTb, ConpoTtueneHue,

OVP, UVD, OVD, OCP, UCD, OCD, OPP, OPD,

U-muH, U-makc I-MuH, I-MaKc P-makc R-makc
Homuuan | % |Bve- Homuwan | & |Bvc- HomuHan & | Auc- HomuHan & |Anckpe-

S |kpeTa S |kpeTa S |kpeTa S |Ta

80 B 4 10.01B [[20A/30A |5 |0.001A ||<1000 BT 4 |0.1BT 30 Q 5 10.001 Q
200 B 5 10.01B [|[45A-90A (4 |[0.01A >= 1000 Bt |4 |1BTt 170Q/540Q1(5 |0.01Q
360 B 4 (0.1B 120A-210A|5 |0.01A 1000 Q 5101Q
500 B 4 (0.1B 340A/510A[4 |0.1A 2200 Q 5101Q
750 B 4 |0.1B

1.9.5.5 USB noprt (nepegHsisi CTOPOHa)

USB nopTt Ha nepegHe naHenu, pacnonaratLMincst cCnpaea OT BpallaloLLMXCs pyyek, pegHasHadaeTcs Ans noa-
KINHOYEHUSA CTaHOAaPTHLIX HocuTenen nigopmauum Ha USB 2.0. (USB 3.0 moxeT nogaepXuBaTtbCs, HO HE rapaHTu-
pyeTcs). Ero MOXXHO ncnonb3oBaTh 415 3arpy3Ku 1 COXpPaHEHUS CEKBEHLMI MPOU3BOSTbHOMO reHepaTopa yHKLUNA.
Hocutens USB gomxkeH nmets popmat FAT32 n makcumanbHyto émkocTtb 32 I'b. Bece nogaepxvsaemble hannol
OOMKHbI coaepXaTbCsl B onpeaeneHHon nanke, B KOpHEBOM kaTtarnore HocuTens USB. 3Ta nanka AormkHa UMEeTb MM
HMI_FILES, kak ecnu 66, MK pacnosHan 66l nyte G:\\HMI_FILES, npu Hocutene, nmetowem norudeckoe nms G.

[MaHenb ynpasneHua yCTpOﬁCTBa MOXET CHUTaTb cnenyrLuimne T1nbl cbaﬁnos C HOCUTen4:

wave_U<TEKCT>.CSV MpounsBonbHas kpuBasi reHepatopa yHkuMn ans Hanpsbkenus (U) nnm toka (1)

wave i<TeKcT>.csv VIMa JOMKHO HauMHaTLCS ¢ wave_u / wave_i, OCTaToK MOXeT ObITb 3aAaH.

profile_<Homep>.csv CoxpaHEéHHbIN npodunb. Homep B nMeHun dbana SBnaeTcst CHETYNMKOM U HE OTHO-
cutes aktyanbHomy npodpunto B HMI. Makc. 10 dharinos MoxHo coxpaHuts B HMI.

Mpp_curve_<TEeKCT>.CSV Onpegensiemas nonb3oBaTenem kpysasi ¢ AaHHbIMK (100 3HaveHuU HanpsXkeHus)
ans pexuva MPP4 cdyxkunm MPPT

MaHenb ynpaBneHns yCTpOMNCTBa MOXET COXpaHsiTb criegytoLme Tunel parnos Ha Hocutens USB:

battery_test_log_<Homep>. | ®ann ¢ gaHHbIMKW, 3anMcaHHbIMK (PyHKUMEN TecTupoBaHus Batapewn. Onsa pe-
csv rmcTpauumn Tecta 6atapen, gaHHbIe OTNIMYAKTCA OT HOPMarbHOW perncrpauun
AaHHbIX. [lone <nr> B uMeHn hbanna aBToMmaTMyYeCckn CHMTAET, UMEKTCS N pannbl
C TakuUM Xe MMEHEM B narke.

usb_log_<Homep>.csv dann ¢ AaHHbIMK perncTpaLmm, 3anucaHHbLIMU Npy HopMmarsbHoW paboTe B BCEX
pexumax. CTpykTypa danna ngeHTuyHa, Kotopas reHepupyeTcs B (PYHKLUK
Pernctpaumns B EA Power Control. None <nr> B nmeHun danna aBTomaTU4eckn
CUMTaET, UMEeKTCHA N (palnbl C TaKMM Xe UMEeHeM B narike.
profile_<Homep>.csv CoxpaHéHHbIN npodunb. Homep B MMeHM dainna SBnsieTcs CHETYMKOM M HE OTHO-
cuTcs aktyansHomy npodomnto B HMI. Makc. 10 cbannos Ha BbiGop oToGpaxkatotcs
npw 3arpyske npoduns nonb3oBaTens.

wave_u_<HoMep>.CsV [aHHble ToYeK CEKBEHLMM NPON3BONbLHOMO reHepaTopa PyHKLUMIA NO HANPSXKEHN0
(U) nnm Toky (1).

wave_i_<Homep>.csv
mpp_result_<Homep>.csv Pesynerat ¢ gaHHbivMmn n3 pexxuma MPP4 (pyHkuna MPPT) co 100 Habopamu
Umpp, Impp n Pmpp.
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1.9.6 USB noprt (3agHAA CTOPOHA)

USB nopT Ha 3agHel CTOPOHe YCTpOMCTBa obecneymBaeT KOMMYHUKALMIO C
YCTPONCTBOM U OOHOBMEHUE MPOLUMBOK. [locTaBnsieMbln B KOMMIeKkTe kabenb
USB, moxHO ucnonb3oBaTb Ans nogkntodeHns k MK (USB 2.0 unu 3.0). Mo-
CTaBrnsiemMbli ApanBep ycTaHaBnmeaeT BupTyanbHbii COM nopt. MNogpobHocTn
006 yganeHHoM ynpasrneHuM MOXHO HalnTu Ha BeOcanTe NPON3BOAUTENS UNN HA
HocuTene USB.

YcTponcTBy MOXET ObITb 3a4aH agpec Yepes 3TOT MOPT, Tak XKe UCNoSb3ysa MeX-
AyHapogHbin npotokon ModBus RTU vnu a3bik SCPI. YcTponcTBo pacnosHaeT
co006LLieHNEe NCMONb3yeMOro NPOTOKOa aBTOMaTUYECKN.

Mpn pabote B yoanéHHom pexmnme USB nopTt He nmeeT npuopuTeTa Hag VH-
Tepdenc moaynem (CMOTPUTE HKE) UM aHANOroBbIM MHTEPAIENCOM N MOXKET,
crnepoBaternbHO, ObITb TONBKO MCMNOMb30BaH ansTepPHaTUBHO K HUM. TeM He MeHee,
PYHKLMSA MOHMTOPKWHIa BCerga AoCTynHa.

1.9.7 Ethernet nopt

MopTt Ethernet Ha 3agHen cTopoHe ycTporcTBa obecneunBaeT KOMMYHUKaLNIO C
yCTpoMCTBaMu A5 yAaneHHoro ynpasneHus unnm MoHuMTopuHra. [Nonb3oBartens
uMeeT ABse onuun Joctyna:

1. Beb cant (HTTP, nopt 80), kOTOpbIV JOCTYNEH B CTaHOAapTHOM Bpaysepe noa
IP nnv nmeHem xocTa JaHHbIM YCTPOUCTBY. OTOT BED CalT npeanaraet CTpaHuLy
KOHMrypauum ansi ceteBbix NapaMeTpoB, a Tak e bydep BBoga komaHg SCPI
ONS yOaneHHoro ynpaeneHns yCTpoMCTBOM, PyYHbIM BBOLOM KOMaHA.

2. Joctyn TCP/IP yepe3 cBobogHO BbiOMpaemMeie nopT (3a uckntoveHnem 80 n
apyrue pesepBHbIX noptoB). CTaHOapTHLIN NOPT Ans 3Toro yctponctea 5025.
Yepes TCP/IP 1 3TOT NOPT, KOMMYHMKALMSA C YCTPONCTBOM MOXET ObiTb yCTaHOB-
fieHa co MHOTMMM NPOrpaMMHbIMU A3bIKAMMU.

Vcnonb3oBaHnem nopta Ethernet, ycTponcTBO MOXET ynpaBnsiTbCs KOMaHAaMM
SCPI vnu npotokonom ModBus, Hapsgy ¢ 3TUM TN COOBLLEHNS ONpeaenseTcs
aBTOMaTUYECKM.

YcTaHoBKa ceTu MOXET ObITb BbIMOMHEHa Bpy4Hyto unm vyepe3 DHCP. CkopocTb nepegayv AaHHbIX yCTaHaBmnu-
BaeTcs B Auto negotiation n aTo 03HavaeT, 4To oHa MoxeT ucnonb3oBatb 10 Mbut/c unu 100 Mbut/c. 1 I'b/c He

noanep>XmBaeTcA. ,D,yI'IJ'IeKCHbIﬁ pexunm Bceraa NOSTHbIN aynnekc.

Ecnu ycTaHoBneHo yganeHHoe ynpaeneHue, To nopt Ethernet He BygeT nmeTe NpropuTeTa Hag aHanoroBbIM MH-
Tepdenicom nnn USB 1 MoXeT, cnegoBaTeribHO, TONMbKO ObITh MCMOMb30BaH anbTEPHATUBHO M. TeM HE MEHee,

Bcerga BO3MOXeH MOHUTOPUHI.

1.9.8 AHanoroBbIl UHTepdenc

O710T 15 KOHTaKkTHbIM Sub-D pasbem Ha 3agHen CTopoHe ycTpowncTBa obecne-
YMBaeT yAaneHHoe yrnpaBrieHne YCTPONCTBOM Yepes3 aHanoroBble CurHasnbl Unm
COCTOAHNA KOMMYTaLUNn.

Mpn paboTe B yaaneHHOM ynpaBneHun, aHanoroBbii UHTEPGENC MOXET OblTb
NCNONb30BaH TOMbKO anbTepHaTMBHO UMpPoBOMY. TeM He MeHee, DyHKUuS
MOHWTOPWHra Bcerga gOCTyMnHa.

[nanasoH BXOQHOrO HaMNpsiKEHUS1 yCTaHaBMMBAEMbIX 3HAYEHMI U OManasoH
BbIXOOHOIO HanpshKeHUs1 3Ha4YeHUI MOHUTOPUHIA, TaK XXe, Kak 1 YpPOBEHb OMop-
HOro HanpsKeHWs, MOryT OblTb YCTAHOBMEHbI B MEHIO HACTPOEK YCTPOWNCTBA, B
uHtepsanax mexay 0-5 B unu 0-10 B, B kaxxgom cnyyae ans perynupoBaHus
ananasona 0-100%.

1.9.9 KoHHekTOp Sense (obpaTHasA CBA3b)

YUToObl KOMNEHCMPOBATbL NafeHNe HanpsKeHMs BOONb Kabenewm noCTOAHHOIO Toka
Ha Harpy3ske, Bxoa Sense (Mexay TepmuHanamu Bxoga DC) MOXHO NOAKNIOYMTb K
WCTOYHMKY. YCTPOMCTBO aBTOMaTU4eCKM pacrno3HaeT nogcoenuHeHue (Sense+) u

COOTBETCTBEHHO KOMMEHCUPYET BXOOAHOE HanpsaxeHune.
MakcmanbHO BO3MOXHasi KOMMNeHcaums npunBOoOnUTCA B CI'IeLI,I/I(bVIKaLI,I/IM.
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2. WHcTannauusa n BBog B 3KCnlyaTauuio

21 XpaHeHue

211 YnakoBka

PekomeHayeTcst XxpaHUTb yNakoBKy Ha BCE BPEMS UCMOMNb30BaHWSA YyCTPOMCTBA, MPU Ero NepeMeLLieHN U Bo3Bpare
Elektro-Automatik ans pemoHTa. iHaye, ynakoBky crnefyeT yTUnm3nmpoBaTh Mo HOpMaM OXpaHbl OKpY>KatoLLEen cpeabl.

21.2 XpaHeHue

B Cny4ae onroBpeMeHHOro XxpaHeHus 060py,D,OBaHVI$|, pekomMmeHayeTCcA ncnosrb3oBaHne OpI/IFVIHaﬂbHOIZ ynakoBKu
NN NOXOXeN Ha Hee. XpaHeHMe OOJTXHO NpoBOONTBLCA B CyXOM NMomMeLlleHnn, no BO3MOXHOCTHU, B 3anevyataHHom
ynakoBke ans n3bexaHus Koppo3unu, ocobeHHo BHYTpeHHel7|, M3-3a BJ1AXXHOCTW.

2.2 PacnakoBka 1 BU3yanbHbIW OCMOTP

Mocne kaxaon TpaHCMOPTMPOBKM, C YNAKOBKOW mnun 6e3, unu nepen BBOAOM B 3KcniyaTauuo, obopyaoBaHune
crnegyeT BU3yarnibHO OCMOTPETb HA HanmuvMe MOBPEXAEHWUIA U MOMHOTY MOCTaBKW, UCMOSMb3yst HaKNagHy wuunm
crneundmkaumo nocTaekm (CMOTpUTe cekumio ,, 1.9.3. Komnnekm nocmasku®). O4eBngHO NOBPEXAEHHOE YCTPOMCTBO
(Hanpumep, OTAENEHHbIE YacTU BHYTPU, HAPYXXHblEe MOBPEXAEHWS) HE JOMKHO HU MPU KakMx 0BCTOSTENbCTBAX
npuBOaUTLCA B paboTy.

2.3 YcTtaHOBKa

2.31 Mpouenypbl 6e3onacHOCTU Nnepen yCTaHOBKOW U UCMOSIb30BaHMEM

¢ [pu yctaHoBKke ycTponctea B 19” CTONKY, MCNOMb3ys OMLMOHAaNbHO OOCTYMNHbLIN KOMMNNEKT C
MeTanInM4yecknm Koprnycom, UCMonb3ynTe perku nogxogdwime no obwemy Becy (cMoTpuTe
»1.8.3. CneyuanbHblie mexHu4yeckue 0aHHbIe").

e MNepen NoaknioYeHWeM K NuUTaroLLein ceTn, yeeamTech, YTO OHO Takoe e Kak rokasaHo Ha
aTukeTke. Bbicokoe HanpsbkeHne Ha AC NUTaHUM MOXET NpMBECTM 06opyaoBaHue K Bbixoay
13 CTpoS.

° I'Iepep, NOAKITIYEHNEM NCTOYHUKA HaNpPAXXeHnA K DC BXxoay, y6e,EI,VITer, YTO NUCTOYHUK 3HEP-
’Mn He MOXET reHepunpoBaTb HanpsAXeHne Bbille, 4eM onpeneneHo ansd 3TON MOoAenn unm
YCTaHOBJ1EHHbIX M€P, KOTOPbIE MOTYT NPeaoTBPaTUTb NOBPEXOeHne yCTpOVICTBa NpY BbICOKOM
Hanps>XeHnn Ha Bxoae.

2.3.2 MoarotoBka

[na nogxknioveHns K aNeKTpoceTn aneKTpoHHon Harpy3ku cepumn EL 9000 DT BbinonHseTca Yepes noctaBnsemblii
kabenb gnvHon 1,5 meTtpa ¢ 3 xunamu.

Paamepbl npoBoaos Ans DC Ha NCTOYHMK A0MKHBI OTpaXaTb criefytollee:

° I'IorlepeLIHoe ceyeHune kabens JOMmKHO ObITb I'IOLI,O6paHO Onsi, N0 MeHbLUEN Mepe, Makcnumarib-
HOIo TOKa yCTpOVICTBa.

o [InuTtenbHas pa60Ta npn OonyctuMmomM JiMMUTE TeHEepUpyeT TenJio, KOTopoe OOJTKHO ObITb
yoarieHo, TaK Xe, KaK notepu HanpsXXeHud, KOTopble 3aBUCAT OT AJTUHbI kabenst 1 obbema
Tenna. [na KkoMneHcauuu aToro, nonepe4vyHoe cevyeHune kabens cnenyet yBennmdnTb, a ero
ONMNHY YMEHbLLNTD.

2.3.3 YcraHOBKa ycTpoMCcTBa

° Bbl6epMTe MecTopachnosioxXeHne and yCTpOIZCTBa, 4YTOObLI COEANHEHNE C UCTOYHUKOM ObIno
KaK MOXXHO KOpo4e.

e OcTaBbTe A0OCTaTOYHOE MecCTO nosaau obopyaoBaHusi, MUHUMYM 30 cM, ONS BEHTUNSAUUK
Ténnoro Bosayxa.

e Hukorga He 3aropa>K|/|Bal7|Te nocTynneHne Bo3ayxa no 6okam!

e Ecnun ncnonb3yetcst pykosiTka Arnsi yCTAaHOBKM YCTPOWCTBA B NPUMNOAHATOE MONOXEeHMe, TO He
pasmellanTe Kakme-nmbo npeameTtbl Ha 6rnoke!
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2.3.31 PykosiTka

MocTaBnsiemas pykosiTka UCMOMb3yeTCst He TOMbKO AJ1si MEPEHOCKU, HO U AN MPUMNOAHATUS NepeaHen vacTu
YCTPOWCTBa AN 0bneryeHns 4OCTyna K BpallaloLlMMCs pyyYKam 1 KHOMKaM, 1 JNy4LIero YTeHUs ucres.

PyKkosiTky MOXHO BpaLlath B pa3Hbix nosuumsax no yrny 300°, B Takux kak (60...150°), 0°, -45°, -90° n -150°.

Bpau.l,eHme OCYLLECTBIIAETCA Npu cnepsa ocnabneHun cTonopa u 3arem nepemMmeLleHNN PYKOATKN BOKPYT cBOEl ocu.

2.3.3.2 Pa3swmelueHue Ha HENOABWXHOMN rOPU3OHTaNIbHOW NOBEPXHOCTU

yCTpOVICTBO CMpOEKTNpPOBaHO KakK HaCTOMbHLIN 6GroK 1 ero cnenyet aKcniyatnpoBatb TOJbKO B FOpI/ISOHTaJ'leOIZ
nosnumnn Ha FOpM3OHTaJ'IbHOl71 NOBEPXHOCTU, KOTOpas crnocobHa BblAEpXaTb ero Bec.

Pa3peL1JéHHbIe M HegonyCctuMble No3numnm akcnnyataynn:

HenoaswxHas NOBEPXHOCTb

HenoaswxHas NOBEPXHOCTb
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HenogswxkHasa NnoBepxHOCTb (pPykosiTka B No3vummn -45°)

2.3.3.3  YctaHoBka B 19” cucremy

OnumoHanbHO AOCTYMNHbIN Kapkac aAna MoHTaxa 2U (cmotpute 1.9.4) MOXHO MCMOMNb30BaTh 4151 YCTaHOBKN 3MeK-
TPOHHOW Harpy3ku B 19” cTtonky unu gpyrue 19” cuctemsl B Mecto BbicoTon 2U. Kapkac pasmectuT yCTponCTBO
no LieHTPY ropn3oHTarnbHO Ha NnepeaHern nnacTuHe. Bes nepeaHsast 4acTb YCTPOMCTBA OCTAHETCS AOCTYMNHOWN.

M3-3a oTHOCUTENbHO KOPOTKOM rMy6uHbI Kopryca DT, 3agHss cTopoHa BeposiTHO GyaeT TpyAHO OOCTYMNHOW npu
ycTaHoBke kapkaca. [1oaToMy pekomeHayeTcsl MPOM3BECTU BCe HeobXxoauMble MOOKMYEHNUS nepen BCTaBKOW
Kapkaca B CTOMKY.

MoHmaxx kapkaca mpebyem ycmaHO8KU U UCMOosIb308aHus peek 011 no0depxxku e cucmemy 19”.
0 3adHss1 yacmb kapkaca umeem WUPUHy 449 MM U e20 ocmamok riomewjaemcsi Ha petiku Osst
yOep>kaHusi eeca ycmpolcmea.

PekomeHayemas npoueaypa (cmotpute Takke ¢ PucyHok 6 0o PucyHok 10 Huxe):

1. JeMOHTUpYNTE PYKOATKY OS5 MEPEHOCKM OT UCTOYHMKA MUTAHUS:
a. BpawanTte pykoaTky B nosuuuio -90°. CmoTtpute PucyHOK 6 HUXe.

b. OgHoBpeMeHHO NoTAHWUTE 06e BOKOBbIE YAaCTU PYKOSITKM MOKa OCb HE BbICKOMb3HET U3 Kopnyca (CMoTpuTe
Takxe cekumio 2.3.3.1).

2. CHumuTe nepegHioto pamy (1). Takke cHUMUTE 3agHIO pamy (1), OTKPYTUB 4 BUHTA.

3. Pa3mecTuTe ycTaHOBOYHbIE AepxaTenu (2) n 3acdumkenpyinte nx aByms BuHtamm M4x10 1 gBymMst KOHTAKTHbIMU
anckamu M4 kaxabin. 3gecbk pekomeHayeTcs ncnornb3oBatb OTBEPTKY 90° Torx (TPeLoTky 1 T.M.)

4. BeuHTUTE 4 BTYNKM (3) M3x10 B pe3bboBbie OTBEPCTUSA, KOTOPbIE UCMONBb30BANMUCh ANSA KPpenneHnsa 3agHen
pambl (PucyHok 10).

5. YcTtaHoBWTe 3a4HI00 YacTb Kapkaca (4) Ha BTynku 1 3admkcmpynte n3 4 sBuHTamm M3x6 1 4 cTonopHbIMM Lwam-
6amu M3 (5). BeibepuTe okHO, KOTOpOe noaxoauT K 3agHen Yactm EL 9000 DT (PucyHok 11).

6. Ecnu xBaTaeT AnvHbl, NoaknounTe Bce kabenu 3agHen Yactum nepen BCTaBKOW Kapkaca. Ecnu kabenu Hego-
CTaTO4HO ANMMHHbIE, TO Nnyylle 6y,1:|,eT BCTaBUTb CrnepBa Kapkac B 19” Ccuctemy.

7. TonHocTblo BCTaBbTe Kapkaca 1 3aTaHuTe ero ¢ 19” cuctemoin BUHTaMKM (He NocTaBnseTcs).
8. MMoakntounTe nepefHtoo YacTb Bxoga DC k BalweMy MCTOYHMKY.

PucyHok 6 - Mo3nums (-90°) pyKoATKN Anst €€ CHATUSA
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PucyHok 7 - [lemoHTax nepegHen 1 3agHen pambl

PucyHok 8 - MNopsiaok AencTBUin MO MOHTaXy Kapkaca

EA Elektro-Automatik GmbH Ten.: +49 2162 / 3785-0 www.elektroautomatik.ru Ctpannua 25
;‘:S;Z‘:;’g””””p-31'37 * 41747 Oupsen dakc: +49 2162 / 16230 ea1974@elektroautomatik.de paHny



Cepus EL 9000 DT

PucyHok 9 - Mosnumm AN WwecTurpaHHbIX BTYNokK (3)

PucyHok 10 - Bua c3agm nocne nonHowm yCTaHOBKM kapkaca

PucyHok 11 - Bug cnepegu nocre NofiHOM yCTaHOBKM Kapkaca
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2.3.4 Topgknio4veHne K NCTo4HuKy DC

 [Mpu ncnonb3oBaHuy nNbor Mmogenu ¢ HommHanom 40 A u Bbilwe, HeO6X0AMMO 0bpaTUTL
BHVYMaHWe Kyaa NOAKIMYaeTcs Harpy3ka Ha BxoaHble TepmuHansl DC. Touku coegmHeHus
4 MM Ha nepefHen CTOPOHe pacCcUMTaHbl TONbKO HA Makcumym 32 Al

* [logkntoyeHne WCTOYHMKOB HarnpsbKeHUs, KOTopble MOryT reHepupoBaTb HanpsbkeHue
Bbiwe, yeM 110% oT HOMUHAaNbLHOro MOAENN YCTPOMCTBA He AonyckaeTcs!

* [MopgkntoyeHne NCTOYHMKOB HaMpsKeHUs1 C 0OpaTHONM NONSAPHOCTLIO He JonyckaeTcs!

Bxog DC Harpysku pacnonoxeH Ha nepeaHen CTOpOHe YCTPOWCTBA M He 3alluMLeH
npegoxpaHutenem. NonepeyHoe cevyeHme coeamHUTENbHOro Kabens onpegensieTcs
notpebneHnem Toka, ANMHON Kabensa n Temnepatypon paboTbl.

[ns kabenen po 5 meTpoB v cpegHert Temnepatypbl paboTbl 40 50°C Mbl pekoMeHayeM:

0o 10 A: 0.75 mm? (AWG18) no 15 A: 1.5 mm? (AWG14)
0o 20 A: 4 mm? (AWG10) 0o 40 A: 10 mm? (AWGS8)
0o 60 A: 16 mm? (AWGA4)

Ha coeAUHUTENbHbIN BbIBOA, (MHOTOXMUITbHBIN, M30MMPOBaHHbLIN, CBOBOAHO YNOXeEH-
HbIn). OgHOXWMbHbIE Kabenu, HanpumMep, B 16 MM? MOryT BbITb 3aMeHeHbI Ha 2X 6 MM?
n 1.n. Ecnn kabenu anvHHbIe, TO NoNepeYHoe cedeHne OOMKHO BbiTb YBENUYEHO, YTOObI
nsbexartb NOTEPb HaMNPsSPKEHWS 1 Neperpesa.

2.3.41 Bo3moxHble nogkntoueHus Ha sxoge DC

Bxog DC cnepeau saBnsieTcst TUMOM «3aXMU U BCTaBb» U UCMOMb3YETCS C: max. 32A

e 4 MM cucTeMHble nenecTtku (Tun 6aHaHa) ons make. 32 A _>

e HakoHe4Hukamu ans 6onta (6 MM 1 Gonee)

o cna1~;|(|)-|HA|;|e OKOHYaHuWA kabenew (pekoMeHayeTCst TONbKO ANs MarbiX TOKOB max. 63A?
o

Mpn ncnonb3oBaHUM NKOOOro TMNa HAaKOHEYHUKOB UMM OKOHLIOBOK Kabenew, Nonb3yn-
TeCb TOJIbKO TEMU, KOTOPbI€ UMEIOT U3ONSALUIO, ANA 06ecneyYeHus 3aWmuThbl OT ITEeKTPU-
Yyeckoro oka!

2.3.5 3asemneHune Bxopga DC

YCTpONCTBO BCerga MOXHO 3a3eMnuTb Ha nontoc muHyc DC, To ecTb Hanpsmyto kK PE. Mntoc DC koHTakTa, no
HEeOBXOAMMOCTIN, MOXHO 3a3eMNUTb TOSNBbKO NMPU BXOAHOM HanpsbkeHun o 400 B, noTomy 4TO noTeHumnan MMHyC
rortca CABUraeTcsl B HeraTVBHOM HanpaBneHnn 3Ha4YeHNeM BXOAHOMO HanpshKeHus. Tak e CMOTpuUTe TexHu4e-
ckue cneundmkaumm B 1.8.3, nyHkm «U3onsayusi».

Mo aton npuynHe, ANs BCcex MOAENeNn, KoTopble MOryT NoadepKmBaTb BXOAHOE HanpshkeHue Boiwe, Yem 400 B,
3a3zemneHue nntoca DC KoHTakTa He JonycKkaeTcs.

e He 3asemnante nntoc DC BbiBoga Mmogenen ¢ HOMUHarnbHbIM HanpsixeHnem cabiwwe 400 B.

e 3asemnsisi OAMH M3 BXOAHbIX MOMOCOB, 06ecneysTe OTCYTCTBME 3a3EMITEHNS HA BbIXOAE UCTOY-
HVKa (HanpuMep, UCTOYHKKA NUTaHKs). ViIHave, 3To MOXXET NMPUBECTU K KOPOTKOMY 3aMblKaHUIo!

2.3.6 TloakntovyeHue yaanéHHOW KOMMNEHcaumm

e YganéHHas KoMMeHcaumns HanpsbkeHus apeKkTMBHA TOMbKO NPU pexmnme NOCTOSHHOMO
HanpshkeHusa (CV) n gna apyrmx pexumoB paboTbl, BXO4 Sense AO0IMKeH ObITb OTKIIOYEH No
BO3MOXHOCTM, TOr4a Kak ero nogknodeHne BedeT K yBenmyeHuto konebaHun.

e [lonepeyHoe ceyeHne kabenen HekpUTUYHO. PekomeHaaums ang kabens 4o 5 M - MUHUMYM
0.5 mm?

e Sense kabenu OoMKHbI GbITb CKpyYeHbl U NexaTb 6nusko k DC kabensm ans cMsaryeHus Bu-
6paumu. Ecnm Heobxoanmo, AONONHUTESNbHbIA KOHAEHCATOP CriedyeT YCTaHOBUTb Ha MCTOYHUK
ANa NUKBMAALMK BUBPaLWA.

o Kabenu Sense O0mKHbI ObITb MOAKIMIOYEHBI + K + U - K - HA UICTOYHUKE, B MPOTMBHOM Cry4ae,
BXO[ Sense 3NeKkTPOHHOW Harpy3kun byaeT noBpexaéH. Cmotpute PucyHok 12 Huxe.
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PucyHok 12 - Mpumep coefnHeHWs yaanéHHon KomneHcaumm
KoHHekTop Sense sBnseTcs 3aXMMHbIM TepMuHanoMm. [ns kabenen yaan€HHoOM KOMNeHcauun 310 03Ha4vaeT:

e BcraBka kabens: 3axmuTe OKOHUOBKY kabens 1 MPOCTO BCTaBbTE eéB KBagpaTHOE OoTBepCTHNE

e /13BneyveHne kabens: NCMNOoJIb3yeTCA Mallyro NniioCKyro OTBépTKy N BOTKHUTE €€ B Manoe KBagpaTtHoe oTBepCcTne
pAO0oM C OonbLIMM Ans ocnabneHns 3axxkuma, 3aTeM U3BIEKNTE OKOHEYHUK kabens

2.3.7 TopgknioyeHMe aHaNoOroBoro nHtepdenca

AHanorosbIn UHTepdenc aTo 15 WTbIPbKOBLIN KOHHEKTOP (Tun: Sub-D) Ha 3agHen ctopoHe. [NogcoeamHuTe ero
K ynpaensitowemy obopynosaHuto (MK, anektpuyeckas cxema), HeobxoaMma cTaHgapTHas Bunka (He BKMYeHa
B KOMMIEKT nocTaeku). NpegnaraeTcs NOMHOCTBIO BLIKMOYNTL 060pyAoBaHWe nepes NoaKNYeHNeM U OTKIHO-
YeHMEeM KOHHEKTOpA, HO Kak MMHUMYM, Heobxogmmo oTkniounte Bxog DC.

AHanoroBbIi UHTEPENC ranbBaHNYECKN M3ONMPOBaH OT yCTponcTBa BHyTpeHHe. CregoBa-
TenbHO, He NoAdKMYanTe 3a3eMneHune aHanorosoro nHTepgerica AGND ko Bxogy muHyc DC,
TaK Kak 3TO OTMEHUT raribBaHUYeCKy0 U30MNsALKIO.

2.3.8 TopgknioyeHmne USB nopTta (3agHAA cTopoHa)

[ns ynanéHHOoro ynpasneHus yCTPOMCTBOM Yepes 3TOT NOPT, NOACOeANHUTE YCTPONCTBO K KOMMNbIOTEPY, NCMONb3YH
noctaensembii USB kabenb 1 BKNoUNTE YCTPOWCTBO.

2.3.8.1 YcraHoBka gpanBepa (Windows)

Ha HayanbHOM 3Tane NOAKMYEHUs K KOMMNbIOTEPY OMNepaumoHHas cuctema naeHTumumpyeT yCTpOMCTBO Kak
HoBOe 06OpyadoBaHME U MONbITaeTcsa yCTaHOBUTL Aparnieep. dparieep Tuna Communication Device Class (CDC)
006bIYHO NMHTErpUpoBaH B Takme cuctemsol kak Windows 7 nnm 10. Tem He MeHee, CTPOro PEKOMEHAYETCS YCTaHOB-
Ka MOCTaBNsAeMOoro MHctannsitopa gpavieepa (Ha CD unu Hocutene USB) ansa makcnmanbHOM COBMECTUMOCTH
YCTPOWCTBA C HaLLUM NPOrpaMmHbIM obecrneveHnem.

2.3.8.2 YctaHoBkKa gpaunBepa (Linux, MacOS)

Mbl He npefocTaBnsem Apansepa Unmn MHCTPYKLUK NO YCTAHOBKE AN 3TUX ONepaumoHHbIX cucTeMm. MNMogxoasawmin
OpanBep MOXEeT ObITb HageH BbINONHEHMEM Moucka B ceTu UHTepHeT. C HoBbIMK Bepcusimu Linux n MacOS,
apavisep generic CDC gomxkeH bbiTb «Ha 6opTy».

2.3.8.3 AnbrepHaTuBHbIe gpaViBepbl

B cnyuae, ecnn CDC gpaviBepbl On1caHHble Bbile HEOOCTYMHbI A5 Ballen onepauMoHHON CUCTEMbI, UK MO
HEKOTOPbIM NPUYNHAM He DYHKLIMOHWUPYIOT KOPPEKTHO, KOMMEPYECKUIA NOCTaBLLMK MOXET BaM Nomoyb. Monwmre
B MHTEPHETE TakMX NOCTaBLLMKOB, MCNOMb3y4 Krtovesble crioBa cdc driver windows unu cdc driver linux nnu cdc
driver macos.
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2.3.9 NMpeaBapuTenbHbIN BBOA B 3KCMJlyaTaLuio
[Mepen nepBbIM 3anyckoM MoOcCre yCTaHOBKN YCTPONCTBA, cneayroLimne npoueaypbl JO/MKHbI ObiTb BbINOMHEHbI:

o Y6eautech, 4YTO coeauHUTENbHbIE Kabenu, KoTopble ByayT UCMOMNbL30BaTLCA, YOOBNETBOPAT TpeGoBaHMAM Mo
nonepevyHoOMy CeYeHuo

° HDOBepre HaCTpOVIKM no ymon4aHuto ana yctaHaBliMBaeMbIX 3HaYEeHUH, (bYHKLI,VII/I Ge3onacHocCTH, KOHTPONA n
KOMMYHUKaUunn Ona sawlero rnpuMeHeHuna m NomeHsITe ux rge HeobxooMMo, Kak onMcaHo B pykoBoACTBE

¢ B cnyyae yganeHHoro ynpasneHus Yyepes MK, npoytute AONONHUTENbHYO OOKYMEHTaUMI0 Ans HTepdeiicos
1 NPOrpamMMHOro obecrneyeHus

e B cnyyae yganeHHoro ynpasfeHus Yepes3 aHanoroBbli UHTEPdENC, NPOYTUTE CEKLMIO B 3TOM PYKOBOACTBE,
MOCBSILLIEHHON aHanoroBoMy nHtepdency 1, rae Heobxogmmo, Opyryl0 COOTBETCTBYHOLLYHO JOKYMEHTauuio, B
YaCTHOCTU, 3aTparMBatoLLyt0 BOMPOCHI MCMONb30BaHNS Takux HTepdencos

Ecnu xxenaete, To Bbl MOXeTE NepeKntioyYnTb A3bIK 0T06pa>Keva CEHCOPHOro 3KpaHa B PyCCKMVI.

» Kak nameHuTb A3bIK gucnnes

1. BknounTe Balle YCTPOICTBO M NOAOXKANTE NOKA HE BKIMHOYMTCS 3KPaH.
OH pormKkeH BbIrMsaAeTb Kak Ha akpaHe crpaea. Ecnu Bxog DC BkoYeH,
TO BbIKITHOYUTE €ro YePHOW KHOMKOW PSgoM C AUCNIIEEM.

2. KocHuTtecb
3. B MeHIo kocHUTECH 1 Ha crieayoLLeM aKpaHe

4. BbiGepuTe xenaemblil A3bIK KacaHMeM COOTBETCTBYHOLLETO riaxka
NOATBEPANTE HACTPONKM C

Bbl60p A3blKa HeE3aMeanTEINIbHO CTaHOBUTCA SCb(beKTVIBHbIM.

o Mo pesynbmamy amol cekyuu, 8C€ 4mMo OMHOCUMCS K 53bIKO8bIM Hacmpolikam, bydem darnee
Ha Pycckom.

2.3.10 BsBopa B 3KkcnnyaTtauuio nocrie 06HOBMEHMUA NPOLUNBOK UJIN [OJSITOro HeNCNOoJib30BaHUA

B cny4vae obHoBnEeHNA nporpamMmmMHoro 06ecnequ|/|;|, BO3Bpara U3 peMoHTa, CMeHbl a1CrnoKaunm nnm nSMeHeHusA
KOHUrypauum, OMKHbI NPUMEHATBECS TaKMe Xe Mepbl, Kakme onncaHbl Npy nepeoM 3anycke. Ccbifka Ha Cekuuio
»2.3.9. [pedsapumeribHbIli 8600 8 3KCryamayur®.

Tonbko nocne yCFIeLIJHOVI NpoBEpPKU yCTpOIZCTBa, Kak onnucaHo, OHO MOXET ObITb 3anyLuleHo.
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3. 3KcnnyaTaum=| n ncnosnb3oBaHue

3.1 NMepcoHanbHaa 6e3onacHOCTb

e [1ns rapaHTMm 6e3onacHOCTV MpWU UCMOMb30BaHWM YCTPOWUCTBA BaXHO, YTOObLI nuua, gony-
LLIeHHbIe K paboTe C HUM, ObIIN MOMHOCTBI O3HAKOMITEHbI U 0By4eHbl TpebyembiM Mepam
Ge3onacHoOCTM npu paboTe ¢ ornacHbIM BbICOKMM HarpsiKeHNeM.

o [Ina mogenen, KoTopble AonyckatT paboTy C BbICOKMM HanpsXeHWeM, AOMKHO ObiTb ycTa-
HOBIEHO NokpbITMe Ha Bxogde DC.

e Bcakun pas, koraa Bxog DC 3aHOBO KOHGUrypupyetcs, YCTPOMCTBO criefyeT OTKMYaTb OT
3MNEKTPOCETH, a He TOMbKO BbIkMoYaTh Bxog DC! Tak e oTKnounTe 1 0TCOEANHUTE UCTOYHUK!

3.2 Pexumbl paboTbl

OneKTPOHHbIE HArpy3Kkn KOHTPONMPYHOTCA BHYTPEHHE PasfNYHbIMU CXEMaMy YNPaBleHns 1 perynupoBaHusi, Ko-
TOpble 3a4al0T HanpsHkeHne, TOK U MOLLIHOCTb Ha onpedeneHHbIi YpoBeHb 1 AepXKaT UX NOCTOSAHHLIMU, ECIN 3TO
BO3MOXXHO. OTU CXeMbl CriedytoT 3aKOHaM KOHTPOIS B CUCTEMOTEXHUKE, Pe3yNbTUPYS B pasfnyHbIe PeXUMbl pa-
60Tbl. Kaxxapblil pexxnM ynpasneHns MMeeT CBOU XapakTepuUCTUKK, KOTOPble OGbACHSATCS HUXKE B KpaTKoi doopMme.

3.21 PerynupoBaHue HanpsXXeHUA / NOCTOAHHOE HanpsKeHue

Pexxum noctosiHHoro Hanpshkenus (CV) nnv perynupoBaHue HanpsiKeHus SBNSEeTCs BTOPOCTENEHHbIM PEXUMOM.
Mpn HopMarnbHONM paboTe, MCTOYHUK HANPSHKEHUSA MOLKITFOYEH KO BXOAY 3NIEKTPOHHON Harpy3Kku, KOTOPbI NpeacTas-
nsieT onpefeneHHoe BXOOHOE HanpsKeHne A Harpy3ku. Ecnv yctaHoBneHHOe 3Ha4YeHne HanpsbkeHns B peXmmMe
MOCTOSIHHOIO HaMNPSPKEHWS Bblle, YEM akTyarbHOEe HanpshKeHne UCTOYHMKA, TO TaKoe 3HaYeHne He MOXET BbITb
JocTurHyTo. Harpyska Torga He NnpMMeT TOK OT MCTOYHMKA. Ecnn ycTaHOBNEeHHOe 3HavyeHne HUxXe, YeM BXOQHOe
HanpshkeHue, Torga Harpyska MonbITaeTcs Harpy3vMTb MCTOYHMK OOCTaTOYHbIM TOKOM (MOTEPU HamnpshKeHUs no
BHYTPEHHEMY COMPOTMBMEHUIO UCTOYHMKA), ANSt JOCTUXKEHMS LIeNeBOro HanpshkeHus. Ecrnv a1oT ToK npeBbicuT
MaKcUMarnbHOe yCTaHOBMEHHOe 3HaYeHne Toka unu notpebrnsaemyto MowHoOCTb no gopmyne P =U_ * |, Torga
Harpyska nepeknioynTCs aBToOMaTUYEeCKM B PEXMM MOCTOSHHOMO TOKa UMM MOCTOSIHHOM MOLLHOCTU, 4TO Bornee
nogxogsiee. BxogHoe HanpskeHne He MOXeT Bonblue JoCTUraTb NpegHa3HavYaemMoe yCTaHOBIIEHHOE 3HaYeHmne,
HO CKOpee OHO YBENUYUTCSH K 3HAYEHMIO Bbille, YEM HacTPOEHO.

Ecnun Bxog DC BKMOYEH M PEXMM NOCTOAHHOIO HanpsXXeHWUst akTUBEH, Torga ycrnosue, 4To CV pexuM akTUBEH,
Oynert nokasaHo Ha rpaduyeckom gucnnee abbpesunatypon CV n 310 coobLieHne ByaeT nepeaaHo, kak curHarn,
aHanoroBoMy MHTepency, a Tak e COXpaHeHO Kak CTaTyC, KOTOPbIN MOXET ObITb CYMTaH Kak CTaTycHOe Co0b-
LLeHune, Yepes umMdpoBon MHTepdeENC.

3.211 CKOpOCTb KOHTponnepa HanpsikeHus

BHyTpeHHee perynupoBaHue HanpsikeHus MOXeT ObiTb BbIOpaH mexay “MegneHHo” n “BeicTpo” (cmoTpuTe
»3.4.3.1. MeHto « Obuwjue Hacmpodiku»“). lNo ymonyaHuio yctaHosreHo B “MeaneHHo”. Kakyto HacTponky cnegyet
MCMonb30BaTh 3aBUCUT OT CUTyaL MK, B KOTOPOW Harpyska npuMeHsieTcs, HO, rlaBHbIM 06pasoMm, OT TUMNa UCTOYHYMKA
HaNpPsPKEHUSA. AKTUBHBINA PErYNNPYEMbIA UCTOYHMK, KaK MMMYIbCHbBIA UCTOYHUK NMUTAHUS, UMEET CBOE Perynmpo-
BaHWe HanpsKeHus, KoTopoe paboTaeT O4HOBPEMEHHO C Harpy3kon. [1Boe moryT pabotaTtb NpoTvB Opyr Apyra u
BECTU K KornebaHusaM B MOBeOEHMM perynmpoBaHns Ha Bxoge. Ecnn aTo nponcxogmnT, peKoMeHOyeTcst yCTaHOBUTb
perynaTop HanpsixeHus B nonoxeHue “MegneHHo”.

B apyrux cutyauusix, HanpvmMep, onepupoBaHve reHepatopoM YHKUMIA 1 NPUMEHEHUE pasnuyHbIX OYHKUMIA Ha
BXOHOE HanpshKeHue Harpy3sku U yCTaHOBIIEHME Maroro BpeMeHu, MOXeT OblTb HEOBXOAMMO YCTaHOBUTL pery-
NATOp HanpshkeHus B “BbICTPO”, ANA AOCTMKEHUS XenaeMblX pe3ynsTaTos.

3.21.2 MuHuManbHoe HanpskeHue AN MaKCMMarbHOro Toka

UMEKT MUHMMarNbHOE BHYTPEHHEE CONPOTUBIEHNE, KO-
Topoe aenaet Grok NPoBOAUMbIM MUHMMAINbHOE BXOAHOE
HanpsbkeHne (Uyy), YToBbI BbITb CNOCOOHBIM BbITSAMMBaTb
NOmnHbIA TOK (lyax). STO MMHMMAarbHOE BXOAHOE Hanpsi-
XeHMe BapbupyeTcs OT Modenu K Moaenu u gaércs
B TEXHUYecKkux cneuundukauunsax. Ecnv noctaensetcs
MeHbllee HanpsbkeHue, 4yem Uy, TO Harpyska bypet
MPOMNOpLMNOHANBHO BbITAMMBATL MEHbLLWIA TOK, YTO MOXHO
nerko paccumnTaTsb.

CMOTpI/ITe npuHUMnnanbHYO CXemMy cnpaBa.

1o TexHUYeckux npuymMHam, BCe MoAenn B aTON cepun U(W
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3.2.2 PerynupoBaHue ToKa / NOCTOSHHbIN TOK / OorpaHU4YeHue ToKa

PerynupoBaHue Toka, N3BeCTHOE TaK Xe Kak orpaHMdeHue Toka Unm pexum noctosiHHoro Toka (CC), sasnsetcs
byHOaMeHTanbHbIM NS HOpManbHOW paboTbl aNeKTPOHHOW Harpy3ku. BxogHon DC Tok nogaepKuBaeTtcs anek-
TPOHHOWN Harpy3kow Ha npegonpeneneHHOM ypoBHe, BapbMpPOBaHNEM BHYTPEHHEIO COMPOTMBIIEHNS HArpy3ku, B
cooTtBeTcTBUM € 3akoHOM Oma R = U / |, Basupytolummcs Ha BXOGHOM HanpsiKeHUN U Te4eHNEM NOCTOSIHHOTO TOKa.
Ecnu notpebneHrne MOLWHOCTM AOCTUIHET YCTAHOBIIEHHOTO 3HAYEHWS, yCTPOWCTBO aBTOMaTUYECKN NEePEKMOYNTCS
B OrpaHM4yeHne MOLLHOCTM M YCTaHOBUT BXOAHOW TOK, B cootBeTcTBMn C | _ = PyCT /'U_,, naxe ecnu 3Ha4yeHune
MaKCMMarnbHOro Toka Bbille. YCTaHOBNEHHOE 3HaYeHme ToKa, Kak onpeerneHo nonb3osartenem, Bcerga v Tonbko
Ha Hanbonee BbICOKOM OrpaHuyeHun.

Koraa DC Bxof BKIHOYEH U peXMM NOCTOSIHHOMO TOKa akTUBEH, TO yCrnoBue, 4to pexum CC akTnBeH 6yaeT nokasaHo
Ha rpadudeckom aucnnee ¢ abbpesumatypon CC u 310 cooblueHre ByaeT nepeaaHo, Kak CUrHan Ha aHanoroBbIn
UMHTEpdENC, a Tak e COXPaHEHO Kak CTaTyC, KOTOPbIN MOXET ObiTb CYMTAH Kak CTaTycHoe coobLleHne yepes
undpoBon nHTepenc.

3.2.3 PerynupoBaHue conpoTuUBEHNA / NTOCTOAHHOE COMPOTUBIIEHNE

ONEKTPOHHbIE Harpyskun, Yer MpUHLMN paboTbl OCHOBaH Ha M3MEHEHUN BHYTPEHHEro CONPOTUBIEHUS, UMEIOT
perynMpoBKy COMPOTMBIEHUS U PEXMM NOCTOAHHOTO conpoTueneHus CR, 4To aBnseTca Ans Hee eCTeCTBEHHON
XapaKTepucTnkon. Harpyska nonbiTaeTcs ycTaHOBUTL BHYTPEHHEE COMPOTMBMAEHUE K 3HAYEHMIO, ONpeaeneHHoMY
nornb3oBaTenem u HaCTPOUTbL BXOAHOW TOK, 3aBUCUMbIM OT BXOQHOIO HAMPSXXEHNs1, B COOTBETCTBUM C 3akoHOM OMma
l.=U./ Rym. BHyTpeHHee conpoTnBneHne orpaHnyeHo Mexay NoYTn Hyrnem (orpaHnyYeHne Toka Unm orpaHnyeHne
MOLLIHOCTU aKTMBHO) U MakCMMyMOM (pa3peLLeHre perynmpoBKn Toka HeTouHoe). Ecnn BHyTpeHHee conpoTuB-
neHne He MOXET MMETb HYNEeBOro 3Ha4YeHUs, TOrAa HDKHUA NUMUT onpegensieTcs No AOCTUTHYTOMY MUHUMYMY.
OT10 obecneymBaeT To, YTO ANEKTPOHHASA Harpy3ka Npyv O4eHb HU3KOM BXOAHOM HanpsikeHUn, MOXeT NoTpebnatb
BbICOKMIA BXOAHOW TOK OT UCTOYHMKA, A0 MakCMMyMa.

Korga DC Bxopg, BKIIOYEH U PEXMM NMOCTOSIHHOTO COMPOTUBIIEHMST aKTUBEH, TO yCnoBue, 4YTo pexum CR aktuseH
OyneT nokasaHo Ha rpadudeckom gucnnee ¢ abbpesmnatyponn CR, a Tak ke coXxpaHeHO Kak BHYTPEHHWIA CTaTyc,
KOTOpbIN MOXET ObITb CYMTAH Kak CTaTyCHOe CooOLLeHME Yepes LM poBOI HTEPGEIC.

3.24 PerynupoBaHue MOLHOCTU / NOCTOSAHHAA MOLHOCTbL / OrpaHU4YeHue MOLYHOCTH

PerynupoBaHue MOLLHOCTH, TaK e M3BECTHOE Kak OrpaHnyYeHne MOLLHOCTU UMK 4 )
noctosiHHasa mowHocTe (CP), nogaepxmsaeT Bxog DC ycTtponctsa Ha ycTaHOB-
NEHHOM 3HayeHuU, 4YTobbl TedeHne Toka OT UCTOYHMKE, BMECTE C HanpsbkeHnem
NCTOYHMKA, JOCTUINO YCTAHOBMNEHHOrO 3Ha4YeHns MowHoCcTU. OrpaHuyeHne MoLL-
HOCTV NMUTMPYET BXOAHOM TOK, B cooTteeTcTBUM c | =P/ U_, noka nctouHmk

ycT Bx’

HanpsaXeHna Unn Toka cnocobeH BbiaaBaTb TaKyr MOLLHOCTb.

OrpaHnyeHve MOLLHOCTU onepupyeT B COOTBETCTBUM C MPUHUUMNOM aBToaua-
nasoHHocTu (auto-range), Tak NPy HM3KOM BXOOHOM HanpshkeHwuu, TedeT Gonee
BbICOKUI TOK, 1 MPU HN3KOM TOKe, MMeeTcs BGornee BbICOKOE HanpsiKeHue, YTobbl
nogaepXnBaTtb NOCTOAHHYIO MOLLHOCTb BHYTPU HOMMHarbHOM MOLLHOCTU Npnbopa
P, (avarpamma cnpasa).

Ecnn Bxog DC BKMOYEH U PEXMM MOCTOSAHHOM MOLLHOCTM aKTMBEH, TO ycrnosue aktuBHon CP pabotbl Gyget
nokasaHo Ha rpadpmyeckom gucnnee abopesmatyporn CP 1 a1o cooblieHre ByaeT nepeaaHo Kak curHar, Ha aHa-
MNOroBbIN MHTEPEENC, a TaK Xe, COXPaHEHO KakK CTaTyC, KOTOPbIN MOXET ObITb CYMTaH Kak coobLueHne craTtyca,
yepes LMdpoBor MHTEpGENC.

Pexxum nocTossHHOM MOLHOCTH BO3,EI,€IZCTByeT Ha BHYTpEeHHee 3Ha4YeHne yCTaHOBITIEHHOIO TOKa. OT0 03Ha4vaeT, uTo
MakCUMarnbHbI yCTaHaBJ'IMBaeMbII;I TOK MOXET He ObITb OOCTUrHYT, eClnn yCTaHaBnmBaemMmoe 3Ha4eHne MOLLHOCTH,
B cooTtBeTctBMM c | = P/ U, HacTpanBaeT HEe3HaYUTENbHbIN TOK. Onpe/:l,eneHHoe nonb3oBarerieM U nokasaHHoe
3Ha4YeHne yCTaHOBIIEHHOIO TOKa BCerga Ha BerHeI7I rpaHuue.

3.241 CokpalleHue 3aBucsLee oT TemnepaTypbl

3OTa cepuisi COCTOUT 13 TPAAULMOHHbIX 3MEKTPOHHbLIX HArpy30K, KOTOPbIe KOHBEPTUPYIOT NOTPEBNsemMyto aneKkTpos-
Hepruto B TENJO 1 paccemBatoT ero. Ytobbl nsbexaTs neperpesa, yCTPOMCTBO aBTOMATUYECKM COKPaTUT aKkTyarb-
HYH0 BXOZHYH MOLLHOCTb MPY HarpeBe, T.e. YMEHbLUUT akTyasribHY BXOAHYIO MOLLHOCTb MNPy Harpeee. 31O 3HAYUT,
YTO MPY XONOAHOM 3aryCcKe OHO MOXKET MPUHSATbL MUKOBYIO MOLLHOCTb (CMOTPUTE TEXHUYECKME crieunduKkaLmm) Ha
onpeaeneHHoe Bpemsi nepes TeM Kak HaYHETCS COKpaLLeHue.

OTO coKpalleHme 3aBUCUT OT OKpY>KatoLLen TemnepaTtypbl. 3T0 03HayaeT, 4Tto npu 10°C Harpy3ka cnocobHa npu-
HSITb MMKOBYH MOLLIHOCTb Ha Bornee gnutensHoe BpeMsi, 4eM npu 20°C okpy»xatoLler TemnepaTypbl Unu Belwe. He
obpallas BHMMaHWe Ha OKpYXatoLLyto TemMnepaTypy, CokpalleHne 6yaeT NoCTOSHHbIM Ha onpeaeneHHOM YpoBHe
MOLLIHOCTM Ha rpagyc KenbeuHa (x BT/K, cMoTpuTe TexHMYeckme cneumdmkaumnm), BHU3 4o CTabubHON MOLLHOCTH,
KoTopas onpegerneHa Ans okpyxatowwen Temnepatrypbl 40°C (104°F) n nanee Huxe.
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Bpemsi, koTopoe ocTaeTcs Bo BpeMs hasbl CokpalleHusi, 00bidHO mexay 150 n 210 cekyHa. OHo BkItovaeT B cebs
MMKOBOE BPEMSI MOLLHOCTH.

Ecnu ycTponcTBo cHabXaeTcs MeHbLUEN MOLLHOCTbIO, MEHbLLEN YEM COOTBETCTBYHOLLAA CTabunbHas Ansi OKpyxa-
loLLLEen cpedbl MecTa YyCTaHOBKM YCTPOWCTBA, COKpaLleHne He ByaeT BO3AeNCTBOBaTbL Ha paboTy. XOTH BHYTpPEHHee
coKpaLleHne MOLLHOCTU HeusbexxHo. Hanpumep, ecnu 3anyckaetca mogernb B 600 BT npy nocTosiHHOM akTyanbHON
moLuHocTu 400 BT, Torga Kak orpaHnyeHve molHocTv 3agaHo B 1200 BT, u Baww nctovHuk cnocobeH caenatb wwar
HanpsXeHUs Unn Harpyska wwar Toka, To nMMUT MoLHocTU 1200 BT He MoXeT OblTb JOCTUTHYT.

CMOTpl/ITe Pa3bACHAKLWYH gnarpaMmmy.

1300W | ‘ MpyHUMN yBbiBatOLLEN MPOrpeccun, OTOOPaKEHHbIN Ha Mogenu
Peak power De,a%g krnaccom molHoctn 1200 BT.
p ~
1000W \\has{ MunkoBas MOLLHOCTb nornoLaeTca Harpy3komn Ha BpeMs X, Nnoka

He HayHETCsa cokpalleHue. lNocne ero Havyana, Makcumarb-
Has MOLLHOCTb Harpysku yCTaHOBUTCSI Ha TOYKE CTabunbHOWN
700W MOLLHOCTN. MOMeHTanbHoe UCTUHHOE 3Ha4YeHne cTabunbHON
MOLLHOCTN MOXHO CYMTaTb TOMbKO CO 3HAYEHUSA aKTyanbHOW
MOLLIHOCTW YCTPOWCTBaA (Ancnnen nnu nHtepdenc). B cnydvae

Steady power

400w .
BO3pacTaHusi OKpYXaloLlen TemnepaTypbl, COKpaLLeHne npo-
JOIMKUTCS.
0s 205 30 2108 cuHAs / kpacHas / 3enéHas: mogenu 80 B, 200 B 1 360 B

KopuyiHeBasi: mogenun 500 B n 750 B

3.2.5 [OuHamuuyeckue XxapakKTepUCTUKN U KPUTEPUU CTabUNBLHOCTU

OneKTpoHHas Harpyska xapakTepusyeTcsl KOPOTKMM BPEMEHEM HapacTaHUsi U cnaja Toka, KoTopoe AOCTUraeTcs
BbICOKOW MPOMYCKHOW CMOCOBHOCTBLIO BHYTPEHHEWH CXEMbI PEFYNIMPOBAHNS.

B cnyyae TecTMpoBaHMSA MCTOYHUKOB CO CBOEN CXEMOW perynmpoBaHus Ha Harpyske, Kak UCTOYHUKU MUTaHus,
MOXET NOSABUTBLCS HEYCTOMYMBOCTL B perynupoBaHumn. HectabunbHOCTbL criyyaeTcs, ecnu Bca cuctema (nutato-
LM UCTOYHMK W SMNEKTPOHHAs Harpy3ka) UMeeT CrULLIKOM Manyto ady 1 3anac no yCUNeHuo Ha onpegeneHHbIX
yactotax. Casur casbl Ha 180° npu > 0 b ycuneHus BLINONHSAET YCNoBue Ans BO3HUKHOBEHWSI HEYCTONYMBOCTM
N NOSIBNSIETCA HECTAOUIMBbHOCTbL. TOXXE camoe MOXET CryYnTbCs NPU UCMOMNb30BaHNM UCTOYHNKOB 6e3 cobcTBeH-
HOW cxeMbl perynupoBaHus (Hanpumep, 6atapen), ecnn coeguHuUTenbHbIe Kabenu CrvLWKOM UHAYKTUBHbIE UMK
WHOYKTUBHO-EMKOCTHBbIE.

HectabunbHOCTb He cnyyaeTcs n3-3a HenpasuibHON paboTbl Harpy3ku, a U3-3a NoBeeHns BCcen CUCTEMBbI. YIyu-
LweHue hasbl 1 yBENUYEHNE aMNUTYAbl MOTYT paspeLunTb 3T0. Ha npakTuke, EMKOCTb NOAKMYAETCS HAaNPsSIMYyto
ko Bxogy DC Harpy3ku. 3HauyeHue Ansg OOCTUXKEHUS OXUOAeMOro pesyrnbsrata He onpeaensercs n LOMMKHO ObiTb
HangeHo. Mbl pekomeHayeMm:

80 B mogenu: 1000 Mk®....4700 mkd
200 B mopenu: 100 Mk®...470 mkP
360 B mopgenu: 68 Mk®...220 mkP
500 B mopgenu: 47 mk®...150 mkP
750 B mopenu: 22 Mk®...100 mkP
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3.3 CocTOosIHMA CUrHanoB TpeBorn

Oma cekyusa daém 0630p Ha cuaHarbl mpeesoau ycmpoulcmea. Ymo Oename ripu rnosienieHuu
CueHarna, onucbigaemcs 8 cekyuu ,,3.6. CuaHarbl mpesoau U MOHUMOPUHE"“

Kak 6a30BbIvi MpUHLMM, BCE COCTOSIHMSI CUIHANO0B AatoT 3HATb O cebe 3puTernbHO (TEKCT + coobLueHne Ha gucnnee),
aKyCTMYECKN (eCnu akTMBUPOBAHO) M Kak CYMTbIBAEMbIN CTaTyc vepe3 LumdpoBor nHTepderic. B gononHeHue,
curHanbl OT (neperpe) n OVP (nepeHanpsXeHre) nepeaatTcs Ha aHanoroBbIi MHTepdenc. [1nsa nocneayoLlero
O3HaKOMIEHUS!, CHETYMK CUTHANOB MOXHO CYMTATb C AUCHEd UNKn Yepes LndpoBon MHTEPENC.

3.31 Coow nutaHus

Power Fail (PF) cnyvuT npnsaHakoM, 4TO COCTOSIHME CUrHara MOXeT MMETb pasnnyHble MPUYMHBI
o AC BXOOHOE HanpsXeHne CNULLKOM HU3KOEe (HU3KOE HanpshkeHne B CETU, OTCYTCTBUE CETU)

o [ledpekT BO BxOogHOM koHType (PFC)

Moka npucyTcTBYyeT power fail, ycTpOMCTBO OCTAHOBUT nornoLleHre aHeprum n otknount Bxog DC. Ecnn power
fail 66N NPY HU3KOM HaNPsSPKEHUM U NO3LOHEE UCYES, CUTHAr TPEBOMN UCHE3HET C ANCMIEN U HET HEOBXOAMMOCTM
C HMM O3HaKamnMBaTbCsl.

CoctosiHne Bxoga DC nocne ncdesHysLero curHana PF moxeT 6biTb npocmoTpeHo B «MeHo». CmoTtpute 3.4.3.

Yempoticmeo nodacm cuzHan PF, kaxObili pa3 npu makom 8bIKrYeHuUU. [aHHbIl cuaHar

0 BobikntoyeHue ycmpolicmea 8bIK/IiYeHUeM numaHus cemu He mMoxem bbimbs docmuaHymo.
Moxxem Obimb U2HOPUPOBaH.

3.3.2 eperpeB

CurHan o neperpee (OT) MOXET NOABUTLCS, €CNY NPEBbILLEHHAA TeMnepaTypa BHYTPU YCTPOMCTBA NOCNOCO0-
CTBYET OCTaAHOBKE MOTPeOneHns aHeprum. ITo MOXET CNyuYnTbCs M3-3a gedekTa perynmpoBaHus BHYTPEHHUX
BEHTUIATOPOB MM M3-3a NPEBbLILLEHHON OKPY>KaKOLLEN TeMMepaTypsbl.

[Nocne oxnaxaeHus, yCTpOVICTBO aBTOMaTU4eCKN NpoaOJKUT pa60Ty, a coctosiHme Bxoga DC octaHeTtcs NMPEXHUM
M curHan TpeBorn He n0Tpe6yeT O3HaKOMJ1EHUA.

3.3.3 [lepeHanpskeHue

CurHan o nepeHanpsikeHumn (OVP) Beikntovaet Bxog DC n MOXET NOSABUTLCS, €CNy MOAKITYEHHOE HaMnpsKeHne
NCTOYHUKa BblgaeT Gonee BbicOKoe HanpsxeHne Ha Bxog DC, yem ycTaHOBNEHO B NUMUTE CurHana o nepeHa-
npsxkeHun (OVP, 0...103% U ).

OTa (bYHKLI,VIﬂ CINYXUT aKyCTUHECKUM U 3pUTESbHbIM NpeaynpexageHneM nonb3oBartesto SﬂeKTPOHHOIZ Harpysku,
YTO MNOAKMOYEHHbIN NCTOYHUK HanpsaXXeHna creHepupoBarl npesbilLleHHOEe HalnpAaXeHne n, Takum o6pa30M, MOXET
noBpeanTb U Aaxke BbIBECTU N3 CTPOA BXO4HOM KOHTYpP 1 Aapyrne 4actu YCTDOIZCTBa.

YcTpoiicTBO He 060PYAOBAHO 3aLLMTON OT BHELLHErO NepeHanpsiKeHNs.

3.34 MN30bITOK TOKa

Cwrvan n3bbitka Toka (OCP) BbikmtodaeT Bxog DC 1 MOXeT NoSBUTBLCS, €CNY BXOAHOM TOK Ha Bxode DC npeBbicuT
ycTaHoBrneHHbIn numnt OCP.

OTa QYHKUUSA CIYXKNUT 3aLLUTON MCTOUHMKA HAMNPSPKEHUSA U TOKa, a HE 3aLLMTOMN SMEKTPOHHOM Harpy3ku, YTO OH He
neperpy>XeH 1 He NOBPEeXaeEH.

3.3.5 [lleperpy3ka no MOLHOCTHU

CwurHan neperpysku no motiHocTtn (OPP) BbikntoyaeT Bxog DC 1 MOXeT NOSBUTLCS, €CNM NPOAYKT BXOQHOMO Ha-
NPSHKEHMSA U BXOAHOIO Toka Ha Bxode DC npeBbICcUT ycTaHOBMAEHHbIN numuT OPP.

OTa PyHKUNS CAYXKNT 3aLLMTON UCTOYHMKA HanNpPspKeHWst U ToKa, a He 3aLLMTON SMNEeKTPOHHOW Harpy3Kku, Y4TO OH He
neperpyxeH 1 He NOBPeXaeH.
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34 YnpaBneHue ¢ nepeaHen naHenum

3.41 BknroyeHue ycTpomncTBa

YCTpONCTBO crnepyeTt Bcerga, ecnv 3To BO3MOXHO, BKIOYaTb MCNomnb3ysa Tymbnep Ha nepegHen naHenw. lNMocne
BKNO4YeHUA ,EI,I/ICI'IJ'IGVI MOKaXeT norotmn KoMmnaHuu, conpoao>|<,qaeMb|17| Bbl60p0M A3blKa, KOTOPOE 3aKpOEeTCA aBTOMa-
TUYECKM Yepes 3 CeKyHAbl 1 3aTEM MMEHEM NMPOM3BOANTENS, aAPECOM, TUMOM YCTPOUCTBA, BEPCUSIMU NMPOLLIMBOK,
CEPUNHLIM HOMEPOM U HOMEPOM U3AENUS.

B HacTpoikax (cmotpute cekumio ,3.4.3. KoHebueypayus yepes MEHIO®), Bo BTOpoM ypoBHe MeHio O6me
Hactpowku, Haxogutcs onuma DC Bxop nocne BKIT nutaHuA, B KOTOpoON nonb3oBaTteslb MOXET ONpeaenntb
cocTosiHme Bxoga DC nocne BknoyeHus. 3aBoackumn HacTporkamu yctaHoeneHo BbIKI, a1o o3HavaerT, uTto npu
BkrtoveHun Bxog DC Bynert Bcerga BbIKIIOYEH, Torga kKak BepHyTb 03Ha4aeT, 4To nocregHvue napaMeTpbl BXxoga
DC 6yanyT coxpaHeHhbl. Bce ycTaHOBMNEHHbIE 3HAYEHNS] BOCCTaHABIMBAIOTCS.

Hble crmamycbl Ha 8bIX00HbIX NuHax kak ERROR unu OVP. Takue cueHarbl MOXHO U2HOpUpO-

o Ha epemsi ¢basbl 3anycka, aHano208bil UHmepghelic MoXxem cueHanuauposame HeornpedenéH-
8amh, Moka ycmpoulcmeo He 3aKoHYuUm 3agpy3Ky u bydem eomoebiM K pabome.

3.4.2 Bbiknto4yeHue yCTponucTBa

Mpw BbIKNOYEHUW, NOCNEAHME BXOAHbIE NapaMeTpbl, YCTAHOBIEHHbIE 3HAYEHMS! U BXOOHOW cTaTyc ByayT coxpa-
HeHbl. [omumo aTtoro, curHan PF (power failure) 6yoet BocnponsseneH, HO OH MOXET ObITb UTHOPUPOBAH.

Bxog DC BbIkNoUMTCA HE3aMeAUTENbHO 1 nocre HebonbLIOro nepuoaa BbIKKYATCA BEHTUNATOPLI, U Nocne
HECKOMbKNX CEKYHL, YCTPOMCTBO OyAeT OTKIHOUYEHO NMOMHOCTbIO.

3.43 KoHdwurypaumsa yepes MEHIO

MEHIO cnyxuT ons koHdurypawuum Bcex napaMeTpoB, KOTOPble He
TpebytoTca anga paboTbl NOCTOAHHO. OHM MOTYT BbITb YCTAHOBEHbI
Ha)kaTneMm nanbLa Ha CEHCOPHbIV y4acTOK, HO TOMNbKO, ECNN BXOA,
DC BbikntoyeH. CMOTpUTE PUCYHOK Cnpasa.

Ecnu Bxog DC BKroYeH, TO MEHIO HAacTpoek He ByaeT nokasaHo,
TONbKO MHGOpMaLKs o cTaTyce.

HaBurauusi MeHto ocyLLecTBNAETCs MPUKOCHOBEHMEM. 3HaYeHUs]
yCTaHaBMMBAlOTCS BpaLLaloLLUMMICS pydkamu. HasHaueHne pyyek
K HacTpavBaeMbIM 3HAYEHUsSIM He oTobpakaeTcst Ha CTpaHuuax
MEHI0, HO €CTb MPaBUIIO Ha3HAYEHUS: BEpXHee 3Ha4YeHue -> resasi
pYyyKa, HKHee 3HayeHue -> npaeas pyyka.

CTpyKTypa MeHI0 NnokasaHa CXeMaTU4ecKkn Ha crieqyroLumx cTpa-
Huuax. HekoTopble napaMeTpbl He TPEBYIOT NOSICHEHWIA, Apyrue
HeobX0AMMO PasbACHUTD.
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3.4.3.1

MeHto «O6wme Hactponkm»

AnemeHT

C.

OnucaHue

Paspewuntb yaaneHHbIN
KOHTPOJb

1

Bbi6op HeT 03HavaeT, 4To yCTPOMCTBO HE MOXET YNPaBnaTbCS yAaneHHo Yepes
LMdpOBON NNK aHanoroBbin MHTEpdencol. Ecnv yganeHHoe ynpasneHue He
paspeLueHo, To cTaTtyc OyaeT nokasaH, kak «JlokanbHO» Ha yyacTke cTaTtyca
Ha rnmaBHOM 3kpaHe. CMoTpuTe Tak e cekuuio 71.9.5.1

Ownana3oH aHanor. MHTep-
cenca

BbiGop granasoHa HanpsikeHWs 4151 aHanoroBow yCTaHOBKM BXOOHBLIX 3HAYEHUIA,
MOHUTOPUHIOBbIX BbIXOAHbIX 3HaAYEeHUN n BbIXO4HOIo ONOPHOIro HanpsXxXeHu4.

¢ 0...5B =[unanasoH 0...100% ycT. / aKkT. 3Ha4eHun, onopHoe HanpsxeHue 5 B
¢ 0...10 B = lnana3oH 0...100% ycT. / aKT. 3Ha4eHun, onopHoe HanpsxeHne 10 B

CwmotpuTe cekumio ,3.5.4. YoanéHHoe yripasreHue Yepes aHaro208bil UHmMep-
gelic (AN)“

AHanoroBbIn UHTepdenc
Rem-SB

BbiOupaeT kak BxogHon nuH REM-SB aHanorosoro nHtepdeica byner pabo-
TaTb MO YPOBHSAM U NOTUKE:

o HopmanbHbIN = YpoBHU 1 (DYHKLMM ONrcaHbl B Tabnuue B 3.5.4.4

o NHBepTUp. = YPOBHU 1 hyHKLMKN ByoyT MHBEPTMPOBAHbI

Tak xe cmoTtpute ,3.5.4.7. lNpumepsbi ucrnonb3o8aHul”

OenctBne aHanora Rem-
SB

Bbibupaet gencrtene Ha Bbixoge DC, npy M3MEHEHUN YPOBHSI aHaroroBoro
Bxoga Rem-SB:

e DC BbIKI1=T11H MOXET ObITb MCMOMb30BaH TOMNbKO 41151 OTKIHoYeHus1 Bbixoga DC

e DC BKIJ1/BbIKI1 = MnH MoXeT ObITb UCMONb30BaH A OTKIOYEHUS U BKITHO-
yeHuns Bxoga DC, ecnu oH Bkntovanca paHee xotda 6bl OT OAHOIO OTAMYHOIO
MecCTa KOHTpons

DC Bxop nocne BKIl nu-
TaHusA

Onpepenset coctosiHue Bxoga DC nocne BKNHOYEHUS.

o BbIKI = Bxog DC Bcerga oTKIHO4YEH NoCre BKITHOYEHNUsT YCTPOWNCTBA.
e BepHyTb = CocTtosiHve Bxoga DC Gyner coxpaHeHo K TOMy, KOTopoe 6bino
[0 BbIKNIOYEHUS.

HacTtpowka koHTponnepa
U

3

BbiBop cKOpOCTM perynmpoBaHus BHYTPEHHEIO HanpsiXXeHus Mexay MeaneHHo
n 6bicTpo. Cmotpute ,3.2.1.1. CKOpoCcmb KOHMpPOIiepa HanpsiKeHus .

DC Bxop nocne curHana PF

4

Onpepenset kak Bxogy DC crieqyeT pearvpoBatb Nocne NosiBNeHNst curHana

cbos nutaHusa PF:

e BbIKJ1=BxogDC 6yneT BbIKIHO4YEH 1 MM OCTAHETCS A0 AEVCTBMSA NOMb30BaTeNs

e ABTO = Bxog DC 6yget BKkMOYEH CHOBA MOCME MCYE3HOBEHUS MPUYNHDI
noseneHuns PF 1 ecrnn oH Gbin BKIOYEH paHee NOSBIEHUS curHana

DC Bxop nocne yaanéH-
HbIA

4

Onpegenset cocTtosiHne Bxoga DC nocne BbIxoga n3 yganeHHOro KOHTpons
BPYYHYIO MMM KOMaHAOMN.

e BbIKJI1 = DC Bxop Bcerga GyaeT BbIKMOYEH, NPU Nepexone 13 yaaneHHoro
KOHTPOrS B py4HON

e ABTO = DC BXx0a COXpaHUT nocriegHee CoCTosiHME

AkTnBMpOBaTb pexum R

AkTuBupyeT Oa nnu aeaktuBmpyet HeT BHYTPEHHWUIA KOHTPOSb CONPOTUBIIEHNS.
Ecnv akTBMpoOBaHO, ycTaHaBN1BaeMoe 3HaYeHe CONPOTUBIEHNS MOXKET ObiTb
HaCTPOEHO Ha IMaBHOM 3KpaHe Kak AONofHUTENbHOE 3HadYeHre. MogpobHocTM
cMmoTpuTe B cekummn ,3.2.3. PeaynuposaHue cornpomuerieHusi / nocmosiHHoe
cornpomuerieHue”,

Paspenutens cdanna USB

MepekntodaeT gecaTnyHbIn doopMaT 3HadYeHU u pasgenutens darnnos CSV
npy USB peructpauum n gpyriux yHKUURA, rae 3arpyxatotcsa dannsl CSV

CLUA = 3andaTtasa (amepuvkaHckui ctaHgapT ans gavinos CSV)
YMonuyaHue = To4Ka C 3ansTomn (eBponenckun ctaHaapTt ans dannos CSV)

USB peructpauus c
B,A,BT

®annbl CSV reHepupyemble npy USB perncrpaumm no ymonyaHumo umeroT u-
314ecKme BENMYMHbI CO 3HaYEHNAMN. DTO MOXHO AeakTuBmnpoBaTb onunen HET

KanubpoBaTtb ycTporcTBO

7

CeHcopHbIn y4acTok CTapT 3anyckaeT npouenypy kannbposku (cmoTpute ,4.3.
Kanubposka®), HO TonNbko, ecnu ycTponcTao B pexume U/l unu P/I.

COpocuTb yCTPOMUCTBO

CeHcopHbI ydacTok CTapT nHnummpyet cbpoc Bcex HacTpoek (HMI, npodounm
N T.0.) 4O 3HAYEHUSI MO YMOSYaHMIO, Kak MoKa3aHo B CTPYKTYpe AnarpaMmm MeHIo
Ha npeablayLUmMx CTpaHuuax, U Bce yCTaHOBMEHHbIE 3HaveHus B 0.

Mepe3arpysuTb yCTPOMCTBO

8

KacaHwne y4yacTka CTapT no3BonnT yCTpOVICTBy BbIMOSTHUTb MSATKUNA nepesanyck.
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3.43.2 MeHw «CobbiTna MNonb3oBaTensa»
Cwmortpute ,,3.6.2.1 Onpedensiemsie nonb3oeamenem cobbimus® Ha cmpaHuye 52.

3433 MeHio «IMpodunn»
Cwmortpute ,,3.9 aepyska u coxpaHeHue npoghursis nonb3oeamens” Ha cmpaHuue 54.

3.43.4 MeHto «O630p»

OTa cTpaHuue MeHIo nokasbiBaeT 0630p Ha ycTaHoBMeHHble 3Hadvenus (U, |, P unn U, |, P, R) n HacTponku curHa-
NoB, a TaK Xe yCTaHOBOYHble NUMUTBLI. OHM MOTYT BbITb TOMNBKO OTOBPaXKeHb!, HO HE N3MEHEHDI.

3.43.5 MeHwo «MHpo HW, SW...»

OTa cTpaHuua meHto otobpaxkaeT 0630p Ha AaHHble 06 YCTPONCTBE Kak CePUNHBIA HOMEpP, apTUKYM 1 T.0., a Tak
)K€ UCTOPWIO CUrHAMNOB TPEBOTM, N3 KONUYECTBO, KOTOPOE MOTTIO NOSIBUTLCS NOCIE BKITHOYEHUS YCTPOMCTBA.
3.43.6 MeHto «leHepaTOop PYHKLUN»

Cwmortpute ,,3.10 F'eHepamop yHKkyul* Ha cmpaHuye 55.

3.4.3.7 MeHto «KommyHUuKaLusa»

3aeck KoHdurypupytotcs HacTponku nopta Ethernet. MNopt USB He TpebyeT HacTpoek.
Mpn noctaBke nnm nocne nonHoro cbpoca, nopt Ethernet meet cnegytowme HaCTPONKM NO YMOJSTYAHUIO:
o DHCP: BbIkMn04eHO

o |IP: 192.168.0.2

e Macka nogcetu: 255.255.255.0

o Llint03: 192.168.0.1

e [opT: 5025

e DNS: 0.0.0.0

e /IMsa xocTa: nycTo, HO KoHUrypupyetcs Yepes HMI

e [lomeH: nycTo, HO KOHpurypupyetcsa yepes HMI

3TN HAaCTPOWKN MOTYT ObITb M3MEHEHDI B NI060e BpeMsi U CKOHDUIYPUPOBaHbI HA COOTBETCTBME NOKalbHbIM Tpe-
6oBaHuAM. Kpome Toro, AOCTYMHbI robanbHble HACTPOWMKA KOMMYHUKALMK MO BPEMEHM 1 MPOTOKOMaM.

Mogomerto Ethernet -> IP HacTtpowku

AnemMeHT OnucaHue

DHCP Hactponkon DHCP ycTporictBo OyaeT NOCTOAHHO MbITaTbCA NONYy4YMTh CETEBLIE Na-
pameTpsbl (IP, macky nogcetu, wnio3, DNS), HasHavyeHHble DHCP cepeepom, nocne
BKIOYEeHUsa unu npu nepexoge ot Bpyunyto 8 DHCP 1 noatsepxaeHneM cMeHbl
kHonkon BBO[. Ecnu nonbitka koHdurypauun DHCP He ygaércs, ycTpomncTBo
ncnonb3yeT YCTaHOBKY 13 Bpy4Hyto. B aTom cnyyae, 0630p Ha akpaHe MokasaTb
HacTpowku otobpasmt DHCP ctatyc kak DHCP (failed), nHaue 6ynetr DHCP(active)
Bpyu4Hyto Bpy4Hyto (M0 yMOn4aHuio): NCMomnb3yeT CETEBbIE MApaMEeTPbI MO YMOMYaHuUIo (nocne
cbpoca) nnu nocnegHne ycTaHoBKW. OTU MapameTpbl He NepenmchiBaloTCs BbIGOPOM
DHCP v 0HV JOCTYMNHbI CHOBA Npw NepekntoveHun B BpyuyHyto.

IP appec [locTynHo Tonbko ¢ HacTponkon “BpyuHyro”. o ymonyanuto: 192.168.0.2

MocTosHHasa HacTpovika IP agpeca yctporctBa B ctaHgapTHoMm IP dopmarte
Macka nogceTtun [locTynHO TONbKo ¢ HacTponkon “BpyuHytro”. o ymonyanuto: 255.255.255.0

lMocTosAHHasA HacTporika Mackv NoaceTn B ctaHaapTHoM IP popmate
LWino3 [locTynHO Tonbko ¢ HacTponkon “BpyuHyro”. o ymonyaHuio:192.168.0.1

IMocTosHHasA HacTpovika agpeca Wwn3a B ctaHgapTHoMm IP dhopmaTte
MopT Mo ymonuanuio: 5025

30ech perynupyeTcs nopT COKeTa, KOTOpbIN OTHOCUTCA K IP agpecy u cnyxuT gns
poctyna TCP/IP npu yaanéHHoMm KOHTporie yCcTpocTBoM Yepes Ethernet

DNS appec Mo ymonuaHuio: 0.0.0.0

[MocTosiHHaa py4Hasi HacTpolika CETEBOro aJpeca MMEeHW JOMEHHOro cepsepa
(kpaTko: DNS), koTopbI JoMmkeH bbiTb, YHTOOLI NepeBOAMTEL UMA XocTa Ha IP ycTtpoin-
CTBA, TaK YTO YCTPOMCTBO MOrJ10 Obl anbTepHaTUBHO MMETL OCTYN K UMEHM XOCTa
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MNoameHto Ethernet

AnemMmeHT

OnucaHue

Nma xocTta

30ecb KOHPUIYpUpPYETCS MMS XOCTa YCTPOMUCTBA 4115 UCNOMb30BaHMsA ¢ nokanbHbiM DNS

Nma pomeHa

30€ecCb KOHUrypupyeTcs MM JOMEHa YCTPONCTBA AMsi UCMONb30BaHUA € riokanbHbiM DNS

TCP Keep-Alive

Mo ymonuyaHuio: BbIKIIOYEHO
Bkntovaet/BoikntovaeT dyHkumio “keep-alive” gna TCP.

MoameHio Kom. MpoTokornbl (MPOTOKOmNbl KOMMYHUKaLIMWN)

AnemMeHT

OnucaHue

SCPI / ModBus

Mo ymonuaHwmio: o6a BKMOYEHbI

BkntoyaeT/BbikntoyaeT NpoTokorbl kKomMyHukaumm SCPI n ModBus ans yctporictea. U3-
MeHeHWne cpady BCTyNnaeT B AeNCTBME Nocne noaTBepxaeHus kHonkon BBOL,. OTknountb
MO>HO TOMNbKO OOWH U3 OBYX.

MoameHto Kom. 3apgepikka (3agep)kka KOMMYHMKaLMK)

AnemMmeHT

OnucaHue

3apepxka USB (mc)

Mo ymonuanuto: 5, nanasoH: 5...65535

3agepxka koMMyHukaumm USB/RS232 B munnucekyHgax. OnpegensieT makc. Bpems
Mexay AByms nocnegoBaTtenbHbIMy 6anTamu nnm 6rnokamm nepegaHHbix coobeHuin. [Noa-
poBHOCTU O 3aAep>KKe CMOTPUTE BO BHELLHEN NPOrpaMMHON AOKYMeHTaumn Programming
ModBus & SCPI.

3apepxkka ETH (c)

Mo ymonuaHuto: 5, nanasoH: 5...65535

OnpepenseT BpeMs 3a4ep>XKu1, Nocrne KOTOPOro yCTPOMNCTBO OTKIOYAET COKET COeANHEHNS,
ecnu onpegenéHHoe Bpems He BbINo KoMaHabl KOMMYHUKaLMU Mexay 6rIoKOM KOHTpOons
(MK, MK n 1.4.) n yctponctsom. 3agepxka HeadhdekTMBHa noka BkoyeHa onuusa “TCP
keep-alive”.

3.4.3.8

MeHto «Hactpowuka HMI»

3TN HACTPOWKN OTHOCATCS UCKIMIOUUTENBbHO K KOHTPOrbHOM naHenn HMI.

AnemMeHT

OnucaHue

Asbik

Bbibop a3bika gucnnes mexay Hemeukmum, AHmuickum, Pycckum n Kutaicknm. 9ToT akpaH
BblboOpa Takke oTobpaxaeTcs Ha 3 cekyHAbl B pase 3anycka yCTponCTBa.

HacTtpowka MNog-
CBeTKM

Bbibop, korga nofacBeTka OCTAHETCHA MOCTOSIHHOW UMW €l CcriedyeT BbIKMYaTbCa npu
OTCYTCTBUM BBOAA Ha 3KpaHe unu Bpawarwmmmncs pydkamm 3a 60 cekyHg. Kak Tonbko
Nnpon3BoOANTCS BBOL, MOACBETKA BKITHOYAETCA aBTOMATUYECKN. MIHTEHCMBHOCTb NOACBETKM
MOXXET 3a4aBaTbCsl 30€ECb.

Bnokuposka HMI

Cwmotpute ,, 3.7 briokupoeka naHenu ynpaeneHust HMI“ Ha cmpa+uuye 53.

Brnokup. lIumutsl

Cwmortpurte ,,3.8 briokuposka numumos*” Ha cmpaHuye 53

3BYK KHOMNOK

AKTMBVIpyeT nnn 0eakTtnemnpyeT 3BYK Npn KaCaHn CEHCOPHOIo y4acCTKa Ha 3KpaHe. MoxeT
ObITb CUrHanom, 4YTo gencTene NPUHATO CUCTEMOWN.

3ByK curHana

AKTMBMPYET MUNW OeakTUBUPYET AONOMHUTENbHbLIN akyCTUYECKUI CUrHam TPeBorn umnu
onpen. cobbiTus, KoTopoe yctaHoBneHo B Action = Tpesora. CmoTtpute ,3.6 CuzHarnbl
mpegoeau u MoHUmopuHa“ Ha cmpaHuue 50.

CtpaHuua Cratyca

Bknitovaet/BbiknoyaeT ABe OnuUumnm OTHOCUTENBHO aucnnesa Ans rnaBHoro 3KpaHa C aKkTy-
albHbIMN N yCTaHaBIMBae€MbIMN 3HAYEHUAMMU!

CTtpoka Ansa akT. 3HayeHun: B pexxvme U/I/P, T. e. pexkum conpoTUBIEHNsI He aKTUBUPOBaH,
Oynet nokasaHa cTpoka Ha 0-100% akTyanbHbIX 3HaYEHWI HaNPsSXKEHWS!, TOKa U MOLLHOCTW.
Cwmotpute ,3.4.8. LLikanb! 3Ha4eHUG".

AnbTepHarT. cTpaHuua cTaTyca: NepeknioYvaeT rMaBHbIN 3KpaH YCTPOWCTBA C ero akTyarb-
HbIMW N YCTAHOBIEHHbBIM 3HAYEHUSMMW HaMNPSPKEHUS, TOKA, MOLLHOCTU U - €CINN aKTUBUPO-
BaHO - COMPOTUBIEHMS B YNPOLLEHHYO POPMY ANCHNES C AaHHBIMU TOMbKO HaMpsXKeHns
1 Toka, nntoc ctaryc. CmotpuTte ,3.4.7. lNepeknodyeHue guda ernagHo20 IKpaHa®“.

YCTaHOBKa NO YMOM4YaHUIo: o0ba BbIKITHYEHbI
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3.44 YcrtaHOBKa orpaHU4YeHumn

YcTaHoBKM 0FpaHW—IeHMI7I OENCTBUTENbHbI TONTbKO Ha OTHOCUTENBHO UX YCTaHOBJI€HHbIE 3Ha4e-
HUA, NP PyYHOM ynpasrieHUn Unn npn yoaneHHbIX HaCTpOIZKaX!

YMonuaHus, KoTopble ycTaHaBnmBalT Bce 3HadveHus (U, |, P, R), pe-
rynupytotcs ot 0 go 102%.

OTO MOXeT BbITb NPENATCTBMEM, B HEKOTOPbLIX CriyYasx, 0CoObeHHO
npv 3awuTe NpoTMB neperpysku no Toky. CnegoBaTenbHO, BEPXHUE U
HVXKHME OrpaHnYeHnst Ans Toka U HanpsXKeHus MoryT ObiTb YyCTaHOB-
nNeHbl TaMm, rae orpaHNYMBatoTCS AManas3oHbl perynmpyemMblixX ycTaHas-
nvBaeMblX 3Ha4YeHUN.

Ons mowHocTn (P) u conpotmenenus (R) moryT ObiTb yCTaHOBIEHbI
TONBbKO BEPXHUE OrPaHUYEHUS:

» Kak ckoH(purypupoBaTb YCTaHOBKY OrpaHU4YeHUi

1. KocHWTecb CeHCOpHOro yyacTka Ha rnaBHOW CTpaHuLe.

2. KocHuTech cTpenok 4 W  yT06bI BLIGPaTh 3. JIUMKUTEI.
3. B Kaxagom criydae napa HUWKHUX U BepXHUX nuMuTos ans U/l unu sepxHuit numut ans P/R HaszHavaoTes 1
yCTaHaBnmMBatoTCH BpaLuaroLmmmncs pyukamu. KocHuTechb yyactka Ans apyroro Beibopa D

4. TloaTBepanTe HAaCTPOMKM KacaHuem

0 YemaHaenusaemble 3HadyeHUss Mo2ym bbimb 88e0eHbl UCIMob308aHUeM Kriasuamypbl. 3mo
B803MOXHO MpU KacaHUU KHOrKu «[TpsmMol e800» (KHOMKa ro UeHmpy).

YcmaHoeKa o2paHu4eHuUl cesisaHa C ycmaHaenueaeMbIMU 3Ha4eHUsIMU. Omo o3HaJyaem, 4mo
8epxHuUe IUMUMbI He Mo2ym 6bimb 3adaHbl HUXeE, HeM COOMeemcmeyrujue ycmaHaenueaembie
0 3HadeHus1. Tpumep: ecriu 8bl Xomume ycmaHO8UMb OgpaHuUYeHue Ol 8EPXHe20 3Ha4yeHus
moka (I-makc) 0o 35 A u mekyuwee 3Ha4yeHue 40 A, moeda ycmaHaegnueaembili MOK OO/IKEH
b6bImb, criepea, cokpauwéH 00 35 A unu meHbuwe, Ymobbl 1038071UMb MaKyH ycmaHo8KY I-Makc.

3.4.5 W3meHeHus pexnma paboTbl

PyuHoe ynpaeneHue EL 9000 DT pasnuuyaetca mexay Tpems pexxumamm pabotel U/l, P/l n R/, koTopble 3aBsA3aHbI
Ha yCTaHaBMMBaEMbIX 3HA4YEHUAX BXOAaA, UCMOSIb30BaHNEM BpaLLatoLLMXCS pyyYeK UK AeCATUKHOMOYHOW KraBu-
aTypbl. ATO Ha3HaYEeHNE OOMKHO ObITb U3MEHEHO, ECIN OAHO M3 YETLIPEX YCTaHaBNMBaEMbIX 3HAYEHMI, KOTOPOe
MOYXHO HAcCTPOWUTb, HE HA3HAYEHO Ha OAHY U3 PYYEK.

» Kak nsmeHuTb pexum paboTthbl (gBa cnocoba)

1. TMoka ycTpoicTBOo B yaanéHHOM yrpasrieHnn Ui naHers yrpasneHus 6rokuposaHa,
Bbl MOXETe NepeKnoynTh npoLecc B ntoboe Bpemsi. KocHuTech n3obpaxeHus nesoi
PYy4KM (CMOTPUTE PUCYHOK CnpaBa) AN nusMeHeHus eé HasHadeHusa mexay U, PuR.

2. Hanpsamyto KOCHUTECH LIBETHbIX YHaCTKOB C 3ajaHHbIMU 3HAUYEHUAMU, KaK NoKasaHo
Ha puCyHKe cnpasa. EguHuua psagomM ¢ yCTaHOBMEHHbIM 3Ha4YeHMeM oTobpasuT
HasHayeHue pyykn. Ha npumepe oHa nmeet HasHayvyeHHbIMU P 1 |, 4To o3HavaeT
pexum P/I.

B 3aBucumocTu ot Bbl60pa, JNleBas Bpallalancd pyyka 6yp,eT Ha3Ha4veHa pasiinyHbiM
3Ha4YeHnAM, npaBad pydka Bcerga and Toka.

[ns ykrnoHeHuUss om rnocmosiHHO20 U3MEHEHUST HasHa4eHUl, 803MOXHO, Harnpumep, 8b1I60pom
R/, usmeHums 3Ha4eHus1 U u P yepes npsimoli 8800. Tak e cmompume cekyuro 3.4.6.

AKTyanbHbI pexnm paboTbl, Npu BKNto4eHHOM Bxode DC, 3aBUCUT UCKITHOUNTENBHO OT YCTAHOBMNEHHbLIX 3HAaYEHWI.
[na nogpoGHocTeln cmoTpuTe cekunto ,3.2. Pexxumbl pabomesi”,
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3.4.6 PyyHasa HacTponka ycTaHaBNMBaeMbIX 3Ha4YeHUM

yCTaHaBJ'IVIBaeMbIe 3Ha4YeHunsd HaI'IpFDKGHI/IFl, TOKa, MOLWHOCTU U COI'IpOTI/IBJ'IeHVIﬂ ABNAKTCA ql)yH.El.aMeHTaJ'leblMVI
BO3MOXXHOCTSIMM OMEepUPOBaHUS 3NEKTPOHHOM Harpy3Kkom 1 OTCloAa, ABe BpallaloLmnecs pyykm Ha nepeaHen na-
Hernun yCTponCcTBa BCerga acCUrHOBaHbl ABYMS M3 YeTbIipex 3Ha4YeHUn, Npu py4yHOM ynpasrneHun. HasHayeHus no
yMOJ'I‘-IaHI/IIO - MOLLIHOCTb U TOK.

3HayeHus MOryT ObITb BBEAEHbI OBymMA cnocobamu: vyepes Bpalwarnwmeca pyykn nnm npaMmbiM BBOAOM.

o Be00 3HauyeHus1 usmeHsiem €20 8 111060l 8peMsi, HE8aXKHO, eClU 8X00 BbIKITHOYEH USIU 8KITHOYEH.
lpu Hacmpolike ycmaHaenueaemMbIX 3Ha4eHUl, 8EPXHUE U HUXHUE O2paHU4YeHuUss ecmyrnarom
0 8 cuny. CMmompume cekyuro ,3.4.4. YcmaHoeka oepaHu4eHul"” [JocmuesHys numuma, oucrnniel
rnokaxem 3amemky Limit: U-max u m.n. Ha 1,5 ceKyHObI, padoM ¢ ycmaHOo81eHHbIM 3Ha4eHUeM.

P Kak HacTpOouTb 3Ha4YeHUsi BPaLLaloWNMUCS pyYKaMu
1. CnepBa nposepbTe, aCCUrHOBAHO N U3MEHAEMOE 3HaYeHne Ha OaHy M3 BpalLato-
LMXca pyyek. [MaBHbli 9kpaH 0ToBpakaeT Ha3HaYeHUs Kak NoKa3aHo Ha PUCYHKe
cnpasa:

2. Ecnu, Kak nokasaHo B npumMepe, HasHaueHue HanpspkeHus (U) criesa u Toka (1)
crpaBa, U TpeByeTCs yCTaHOBUTL MOLLIHOCTb, TO Ha3HAYEHWs MOTYT GblTb U3MEHEHBI
KacaHVWeM 3TOro CEHCOPHOro yyacTka. MNosiBUTcA Habop y4acTKOB, KOTOPbIE MOXHO
N3MEHATD.

3. Mocne ycnelHoro BbiGopa xenaemoe 3HayeHne MOXKET 6bITb YCTaHOBIIEHO BHYTPY ONPeaeneHHbIX MMMUTOB.
Bbibupaetcsa undpa Haxxatmem pyyku, Kypcop capuraetca Brneso (Uudpa byaeTt nogyepkHyTa):

1000(=1dE4 1000 (=34E4 1000(=h4

» Kak HacTpouTb 3Ha4YeHus Yepes NpsIMON BBOA:
1. Ha rmasHoM 3KkpaHe, B 3aBMCMMOCTY OT Ha3Ha4YEHWIA BpaLLaLLMXCA
pyyek, 3Ha4YeHUs MoryT GbITb yCTaHOBMEHbI Ans HanpsbkeHus (U), Toka
(1), mowHocTn (P) unm conpotmenexus (R) yepes npsiMmon BBoA, kaca-
HMEeM yyacTka Aucnes C yCTaHOBMNEHHbIMW/aKTyanbHbIMU 3HAYEHNUSMMU,
HanpumMep, Ha y4acTke BbllLe HaNpshHKeHUs.
2. Bsepgute Tpebyemoe 3HaYeHVe, UCTIONbL3Ys KIaBuaTypy, MOXOXyH Ha

KanbKynaTop. KHonka ¢ | oyvuiaeT norne BeBoaa.

[ecatnyHble 3Ha4eHNsa BBOOATCS HaXKaTMeM KHOMKM 3ansaTton. Hanpu-
mep, 54.3 B yctaHaBnuBatoTcs | s 4 : 3 |u Beoa

3. [ucnneit Bo3BpaLLaeTCs Ha rMaBHYlo CTPaHMLY U YCTAHOBMNEHHBLIE 3HAYEHUs BCTYNaloT B CUTY.

3.4.7 MepeknoyeHne Buaa rnaBHOro aKkpaHa

[MaBHbIV 3KpaH, TaK e HasblBaeMbll CTPaHULEN cTaTyca, C yCTaHaBNUMBaEMbIMU 3HAYEHNAMMN, aKTyanbHbIMU U
CTaTyCOM YCTPOWCTBA, MOXHO NEPEKNOYNTb U3 CTAaHOAPTHOMO BUAA U3 TPEX UMK YETbIPEX 3HAYEHWUI B YNPOLLEHHBIN
BUA C OTOOpaxeHMeM ToKa U HanpshkeHus. [NpenmyLLecTBO ansTepHATUBHOMO pexuMa oToOpaxeHusl, YTo akTy-
arnbHble 3HAaYEHUS MOXHO BUAETb 6onbLIMMU LU pamm, X MOXHO YMTaTb C AanbHen auctaHuun. Obpatutech
K ,3.4.3.8. MeHo «Hacmpotka HMI»“ ana HaxoxaeHus nepekntoderns pexxuma 8 MEHIKO. CpaBHeHue:

CTaHpapTHasi CTpaHuLa cTaTyca AnbTepHaTMBHas CTpaHuLa cTaTtyca
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OrpaHuyeHust anbTepHaTUBHOW CTPaHULbI cTaTyca:

e YCTaHOBIMNEHHbIE U akTyalibHble 3Ha4eHNA MOLLHOCTU U CONPOTUBIEHNA HE OTO6pa>KaIOTCF|, a 3ajjaBaeMble 3Ha-
YeHNA OOCTYMHbI TONTbKO KOCBEHHO

e Het goctyna k 0630py HacTpoek (kHorka MEHIO) ecnu Bxog DC BkrntouéH

coripomusrieHus He pecyrnupyromcs rnoka 8x00 DC ekritoueH. MIx MOXHO Hacmpoumsb moJsibKo

0 B anbmepHamusHOM pexume cmpaHuybl cmamyca, 3adasaeMble 3Ha4YeHUs MOUWHOCMU U
8 HACTPOWKU noka 8xod DC omKito4eH.

MpaBuna obpaweHns ¢ HMI B pexunme ansTepHaTMBHOM CTPaHMULbI cTaTyca:

o [IBe BpallaLlinecd pyykn ecerga HasHa4eHbl Ha Hanps>XeHune (ﬂeBaﬂ pyqKa) N TOK (npaBaﬂ pyqKa), KpomMe MeHIo

e Beog yCTaHaBITMBaeMbIX 3HAYEHUN TaKOWM Xe Kak 1 B CTaHOapPTHOM peXunme CTpaHulbl cTaTyCca, pydykamMmu Unm
npAMbIM BBOOOM

e Pexxumbl pabotbl CP 1 CR nokasaHbl anstepHatuBHO k CC, B Takom e no3uumm

3.4.8 LLkanbl 3Ha4YeHUn

[ononHUTENbHO K akTyanbHbIM 3HAYEHMSM MOKa3aHHbIM Kak Lmdpbl, MOXHO BKMOYMTL WkKanbl ana U, I n P B
MEHHO. Lkanbl 3Ha4yeHWIn He oTobpaXarTCs B pexknme conpotuenenuns, T.e. pexum U/I/R aktueeH. ObpatuTtech
K ,3.4.3.8. MeHro «Hacmpoika HMI»“ ana HaxoxaeHus aktnBauum wkan 8 MEHKO. N3obpaxeHue:

CTaHD,apTHaﬂ CTpaHuua CcTaTycCa CO LKanamu AJ'IbTepHaTI/IBHaﬂ CTpaHuua CcTaTtycCa CO LKanamu

3.4.9 BknroyeHue nnu Bbikn4veHne Bxoga DC

Bxoa DC ycTtponctea MOXET ObITb BPYYHYIO UMM YOANEHHO BKITHOYEH U BbIKITHOYEH. OTO MOXET OblTb OrpaHU4eHo
npv py4YHOM ynpasneHumn, bnokupoBaHMem naHenu ynpasneHus.

BknroyeHue exoda DC ripu py4yHOM yripaerneHuu unu yughposom ydarneHHOM KOHmMporsie Moxem
o b6bimb omko4deHo nuHom REM-SB ecmpoeHHo20 aHano208020 uHmepghelca. lNodpobHocmu
8 3.4.3.1 u npumep a) 8 3.5.4.7

» Kak Bpyu4HyI0 BKIOYMTb MU BbIKNOunTb Bxog DC

1. [o tex nop, noka naHens ynpasneHus HMI He 6rnokuposaHa, HaxmuTe kHornky ON/OFF. MHade Bac cnepsa
3anpocsaT oTknounTb brioknposky HMI (mpocTo pasbnokupynte ee, BBeas NWH, ecnn 310 akTBMpoBaHoO B
MeHto «bnokupoBka HMI».

2. Knonka ON/OFF nepeknioyaeT Mexay Bkn 1 Bbikn, Noka U3MEHeHUe He orpaHnyeHo TPEBOroi UM yCTpoil-
CTBO He HaxoauTcs nof yaanéHHeiM koHTponem. CoctosaHue Bxoga DC nokasaHo Ha gucnnee.

» Kak yganéHHo BKIHOUYMTb UK BbIKNoYuTb Bxog DC yepes aHanoroBbIM uHTepdenc
1. Cmortpure cekumio “,3.5.4. YdanéHHoe ynpaeneHue 4epes aHarnoz20eblli uHmepgpelic (AN)“

» Kak yaaneHHO BKNIOYUTb UMK BbIKNOYKUTL Bxod DC yepes undposoiri uHTepderic

1. Cwmotpute BHewwHIOW0 AoKyMeHTaumio Programming Guide ModBus & SCPI, ecnu Bbl ucnonb3ayeTte 3akas-
HOe nporpaMmmMmHoe obecneveHune, nnn obpatmuTechb K BHELLHEN JokyMeHTauum oT LabView Vis unu gpyron,
npepoctaensemon EA Elektro-Automatik.

EA Elektro-Automatik GmbH
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3.4.10 3anucb Ha HocuTenb USB (peructpaums)

[daHHble ycTponcTBa MOXHO 3anucatb Ha HocuTenb USB (2.0, 3.0, He Bce npov3BoaMTEnV NOAAEPKUBAIOTCS).
Cneuundmkaumm Hocutena USB u reHepupyemble chaiinbl cmotpute B cekumm ,71.9.5.5. USB nopm (nepedHsis
CMoOpoHa)*.

dannbl pernctpaumm coxpaHsiotesa B popmate CSV Ha HocuTene. PacnonoxeHne 3anucaHHbIi AaHHbIX Takoe
Xe Kak 1 npu permctpauumn Yyepes komnostotep nporpammon EA Power Control. MNpeumyLectso peructpaumm USB
HaZ KOMMbITEPHOM 3TO MOOUMBLHOCTL. DYHKUMIO perncTpaumnmn HeobxoaMMo akTMBMPOBATL U CKOHGPUIYpUpOBaThb
B MEHIO.

3.4.10.1 KoHdurypauus

Takke cmopute cekumio 3.4.3.7. MNocne BkntoyeHus pernctpauun USB v 3agaHns napametpos “UHTepBan 3anum-
cn’ n “Crapt/cTon”, eé MOXHO HavaTb B ntoboe Bpems B MEHKO nnun nocne nokvaaHus ero, B 3aBUCUMOCTU OT
BbIOpaHHOro pexmma crtapT/cTon.

3.4.10.2 OnepupoBaHue (cTapt/cTon)

C Hactpovikon “Ctapt/cTton ¢ DC BKN/BbIKI’ perncrpaunsi 0yget HaunmHaTbCsa Kaxabld pa3 npu BKIFOYEHUN BXO-
na DC ycTtpoincTtsa, HeBaXKHO fenaeTtcs nn 1o kHonkon «On / Offy Ha nepegHen naHenu, NN aHanoroBbIM U
undppoBbIM MHTEPgencom. C HacTporikon “BpydHyto ctapt/cTton” 310 OTNMYHO. Pernctpaumsa Torga HadmHaeTcs
N octaHaBnumBaeTcs Tornbko B MEHHKO, Ha cTpaHuue KoHurypaumm permctpauum.

Bckope nocne Hayana perncrpaummn, CUMBOI m NMOKaXKeT NPOVCXOAsLLEee AencTBMe 3anucu. B cnyyae nosiBneHus
OLWMBKM NpWU perncTpaummn, Takmux Kak yganeHme Hocutens USB, nossutcs apyrov cMmBson . Mocne kaxgow
PYy4HOW OCTaHOBKM MK BblkNtodeHun Bxoga DC, permctpaums octaHoBMTCA 1 dhaiin 3anncu 3akpoeTcs.

3.4.10.3 ®dopwmart hanna peructpauum
Twvn: TekcToBbIN harin B eBponenckom gopmaTte CSV

PacnonoxeHwe:
A B C D E F G H I ] 4 L [0

1 |Uset Uactual Iset lactual Pset Pactual Rset Ractual R mode Qutput/Input Device mode Error Time

2 2,00V 11,92V 1,204 1,20A 73440 15W N/A  N/A OFF oM CC NOMNE 00:00:00,942
3 2,00V 11,90V 1,204 1,204  7344W 15W MN/A N/A OFF OM CC NONE 00:00:01,942
4 (2,000 11,89V 1,204 1,204 7344W 15W N/A N/A OFF oM CC NONE 00:00:02,942
2 |2,00v 11,87V 1,20A 1,204 7344W 15W N/A N/A OFF oM CcC NONE 00:00:03,342
O6o3HayeHus:

U set /| set/P set/R set: YcTaHOBNEHHbIE 3HAYeHMS

U actual / | actual / P actual / R actual: AktyansHble 3Ha4eHus

Error: curHanbl TpeBorn ycTponcTea

Time: npolwealee BpeMa C Ha4ana permcrtpauum

Device mode: akTyanbHbIn pexum paboTsl (Takke cmotpute ,3.2. Pexumbl pabomsi*)

BaxHo 3HaTh:
¢ R set n R actual 3aanucbiBatoTcs Tonbko, ecnu pexxum UIR aktuBeH (cmoTpuTte cekumto 3.4.5)

e B oTnnummn oT permctpauumn Ha KoMnbloTepe, Kaxaas 3anncb 30ecb HaYMHAETCS C HOBOMO dhansia co CYETHMKOM
B MMeHU banna, HauymHarowmumces ¢ 1, Ho obpallas BHMMaHue Ha CyLecTByloLme dansbl

3.4.10.4 CneumnanbHble MOMETKA U OrpaHUYeHuUsA
e Makc. pasmep daiina 3anucu (u3-3a chopmata FAT32): 4 I'b
e Makc. uncrno cpannos 3anucu B nanke HMI_FILES: 1024

e C HacTtpovikon “Ctapt/cton ¢ DC BKn/BbIKI”, permcrpaumns 0OCTaHOBUTCA NPU NOSIBNEHWUM TPEBOT U COBLITUIA
aencteus “TpeBora”, NOTOMy YTO OHM OTKNtoYatoT Bxog DC

e C HacTpovikon “Bpy4Hyto ctapT/cTon”, yCTPOMCTBO NPOLOSIKUT 3annCh AaxKe Npw NOSIBNEHWUN CUrHANoB TPEBOIY,
3TOT PEXMM MOXHO MCMONb30BaTh A8 onpedeneHns nepvoda BpemeHHbIM Tpesor kak OT u PF
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3.5 YpnanéHHoe ynpaBneHue

3.5.1 Oo6Lee

YaoanéHHoe ynpasneHne BO3MOXHO Yepe3 BCTPOEHHbIN aHanorosbIvi HTepdenc, nopt USB v nopt Ethernet. BaxHo
30€Cb, YTO TOMbKO aHanNoroBbI UK OAWH LIMPOBON UHTEPdENC MOXKET BbITb B YNpaBneHun. To 03HAYaeT, YTo
ecnu, Hanpumep, Bbina nonbiTka NepeknYeHns B yaganéHHoe ynpasneHune Yyepes LnmgppoBon nHTepdenc, korga
aHanoroBoe yaanéHHoe ynpasneHue aktuBHoO (MuH Remote = LOW), ycTponctBo 0603HaumT ownbKy Yyepes uud-
poBow nHTepenc. B npoTMBONONOXHOCTL, NepekntodeHne Yepes nuH Remote 6yaeT npourHopuposaHo. B o6ounx
crny4asix, MOHUTOPUHI cTaTyca U CYUTbIBaHME 3HAYEeHWU BCerga BO3MOXHbI.

3.5.2 PacnonoxeHue ynpaBneHus

PacnonoxeHne ynpasneHms 310 TO MECTOMOMOXEHNE, OTKyAa YCTPOMCTBO ynpaensetcs. o cywecTtsy, Ux ABa:
Ha yCcTponcTse (py4HOe ynpaBneHne) n BHeELWHe (yaaneHHoe ynpasneHue). PacnonoxeHnsa onpegensoTcs Kak:

OT100p. nonoxexue | OnucaHue

- Ecnu HY1 0gHO 13 NONoXeHUn He NoKasblBaeTCs, TOrRAa aKTMBHO PYyYHOE yrpaseHne 1 4ocTyn
OT MHTEPEENCOB paspeLleH. JTO NoNoXeHne He ByaeT oTobpaxeHo.
YpaneHHo YnaneHHoe ynpasneHue Yyepes nobon akTUBHbLIN UHTepdenc

NokanbHo YpaneHHoe ynpaeneHue 3abnokMpoBaHo, BO3MOXHO TONbKO pyYHOe ynpaeneHue

YoanéHHoe yrnpasrneHme MoXeT ObiTb paspeLleHo unm 3abnoknpoBaHo NCMorb3yst HAaCTpoviku PaspewnTb yaaneH-
HbIA KOHTpoNb (cMmoTpuTe ,3.4.3.1. MeHro « Obwue Hacmpodku» ). Mpu py4HOM ynpaenexuu, ctatyc JlokanbHo
Oynet oTobOpakeH BBEpXY cripaBa. AKTMBaLMSA GNOKMPOBKM MOXET ObITb MONE3HOW, ECN YCTPOWCTBO YNpaBnseTcs
yaaneHHo Yepes N0 unum HekoTophkle 3NeKTPOHHbIE YCTPONCTBA, HO TPeOyeTCsi TPON3BECTU HACTPOWMKM HA YCTPOR-
CTBE WITM UMETb AENO0 C HEMPEABUOEHHOCTAMMU, KOTOPbIE He Obinn Obl BO3MOXHbLI NPY YAANEHHOM YrpaBeHum.

AkTuBaUus ctaTtyca JlokanbHO NpUBOAUT K CrieflytoLIeMy:

e Ecnn yoanéHHoe ynpaerieHne yepes LngpoBon nHTepdernc akTuBHO (YAaneHHo), TO OHO He3ameaMTenbHO
npekpaLaeTcs 1 4Tobbl MPoAoImKMTL ero, ecnv JlokanbHO HeakTUBHO, Heobxoamma peaktuBauus Ha K.

o Ecnu yganéHHoe ynpasneHne Yyepes aHanoroBbli HTEpdENnc akTMeHO (YaaneHHo) Toraa oHo Byaet npepBaHo
noka yganéHHoe ynpasneHve byaer paspelleHo cHoBa AeaktuBauuen JlokanbHo, Tak kak nuH Remote npo-
OOMKUT cUrHanuanpoBatb “remote control = on”, noka aTo He ByaeT n3MeHeHo BO Bpems nepuoaa JlokanbHo.

3.5.3 YpanéHHoe ynpaBneHue 4yepes3 unucppoBomn nuHtepdenc

3.5.31 Bbi6op nHtepdenca
YCTpOMCTBO NoaaepXMBaeT TONMbKO BCTPOEHHbIE LdpoBble uHTepdencel USB n Ethernet.

Ons USB, ctangapTHbIn kabenb USB, nocTaBnsieMbli C yCTPOMCTBOM, a Takke agpaneep anst Windows Ha HocuTene
USB. USB He TpebyeT HacTpoek B MEHIO.

MHTepdenc Ethernet o6bivHO TpebyeT ceTeBbIxX HAacTpoek (Bpy4Hyto unv DHCP), HO ero MOXHO Takke UCnosnb30-
BaTb M C NapamMeTpamu Mo yMONMYaHWI0 C CaMoro Havana.

3.5.3.2 O6uwee
[nsa yctaHoBKM ceTeBoro nopT obpatutecs k ,1.9.7. Ethernet nopm”.
Lindposoin nHrepgenc He Tpebyet unm TpebyeT HEOONbLUON HACTPOWKM ANs paboTbl U €ro MOXHO HamnpsiMyHo

Mcnonb3oBaTb C KOHUIypaumen no ymonyaHuio. Bece cneuundumyeckne HacTponkm 6yayT NOCTOAHHO XpaHUTbCS,
HO WX MOXHO COpPOCUTb 4O YMOMYaHui B NyHKTe COPOCUTb YCTPOMCTBO MEHIO HACTPOEK.

YUepes L poBor MHTEPdENC MOXHO 3a4aBaTb M MOHUTOPUTL 3HAYEHUS (HAanpPsXKeHne, TOK, MOLLHOCTb) U COCTOSIHUS
ycTporcTea. Kpome Toro, pasnuyHble apyrme yHKUMM NogaepXmBatoTcs Kak ONnMcaHo B OTAENbHOM AOKYMEHTaLMW.

nepexon s yﬂ,aﬂéHHblﬁ KOHTPOJ1b COXpPaHUT nocnegHne yCtTaHoBNEeHHbIE 3Ha4YeHUA yCTpOVICTBa NnokKa X He U3AMEHAT.
npOCTOVI KOHTPOI1b HaNpAXXeHnAa BO3MOXEH yCTaHOBKOVI LeneBoro 3HadeHust 6e3 N3MeHeHust Opyroro.

3.5.3.3 MporpammupoBaHue

MogpobHOCTM O NporpammMupoBaHUn MHTEPdENCOB, NPOTOKOMbI KOMMYHMKALMM U T.N. MOryT OblTb HanAeHbl B
AokymeHTaumm Programming Guide ModBus & SCPI, Ha npunaraemom HocuTtene USB unu 3arpyxeHsbl ¢ canta
npoun3soanTens.
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3.5.4 YpanéHHoe ynpaBrieHMe Yepe3 aHanoroBbin nHTepdgenc (AU)

3.5.4.1 OG6uee

BcTpoeHHbIW, ranbBaHnyeckun nsonupoBaHHbii o 1500 B, 15 koHTakTHbIN aHanoroBbln HTEpdeinc (cokp. AN) Ha
3a/lHeln CTOPOHe YCTPONCTBA UMEET CreayoLLine BO3MOXHOCTHN:

e YOanéHHoe ynpaBneHne TOKOM, HanpshkeHWEM, MOLLHOCTBIO 1 COMPOTUBIEHNE

o YnanéHHbIi MmoHuTOpuHr ctartyca (CC/CP, CV)

o YaanéHHbin MoHuTOopuHr curHanos (OT, OVP, PF)

e YOan&HHbI MOHUTOPWHT akTyarnbHbIX 3HAYEHWN

e YnanéHHoe BKMoYeHne/BbikntoveHne Bbixoga DC

YcTaHOBKa BCex TPEX 3HAYEHUN Yepes3 aHanoroBbli MHTEPdENC Bcerga NnponcxoguT OQHOBPEMEHHO. OTO O3Ha-

YaeT, YTO HaMpUMep, HanpsPkeHne He MOXET ObiTb AaHo Yepe3 AW, a ToK U HanpshkeHe Yepes BpallatoLimecs
PY4KM, UM HA0BOPOT.

YctaHaenusaemoe 3HavyeHne OVP n gpyrue cobbiTus, a Tak e noporu CMrHanoB TPeBOrn, He MOryT ObITb yCTa-
HoBneHbl Yepe3 AU 1, cnegoBaTenbHO, OMKHbI ObITh 3a4aHbl Nepesd BBogoM B paboty AU. AHanoroBble ycTaHaB-
nMBaemble 3Ha4YeHMs MoryT BbITb 3aaHbl BHELLUHUM HaNpPsXXeHUEM Ui CreHeppOBaHbl ONMOPHbLIM HaMPSKEHNEM
Ha nuH 3. Kak Tonbko yganeHHoe ynpaBreHne Yyepes aHanoroBbln MHTePENC akTMBMPOBaHO, oTobpaxaemble
3HaveHus ByayT obecneunBaTbCa NHTEPENCOM.

AU moxeT byHKLUMOHUpOBaTh B AnanasoHax Hanpsxexui 0...5 B 1 0...10 B, B kaxxgom cny4ae 0...100% oT Homu-
HanbHOro 3Ha4eHus1. Bbibop AnanasoHa HanpsKEHUS MOXET ObITb cAernaH B HacTpolikax ycTponcTea. MNogpobHocTn
cmoTpuTe B cekumm ,3.4.3. KoHgpueypauyus yepez MEHIO*.

OnopHoe HanpsbkeHue, BblgaBaemoe Yepes nuH 3 VREF, 6yaet npucnocobrneHo Takum o6pasom:

0-5 B: OnopHoe HanpsixeHne =5 B, 0...5 B yctaHoBneHHoro 3HaveHus (VSEL, CSEL, PSEL) cootsetcTtByeT 0...100%
HOMUHanbHbIX 3Ha4YeHui, 0...100% akT. 3Ha4yeHus cooteeTcTBytoT 0...5 B akT. 3Ha4yeHun Bixogos (CMON, VMON).

0-10 B: OnopHoe HanpspkeHve = 10 B, 0...10 B yctaHoBneHHoro 3HadyeHus (VSEL, CSEL, PSEL) cooTBeTCcTBY-
eT 0...100% HomuHanbHbIx 3Ha4yeHun, 0...100% axT. 3HayeHus cootBeTcTByHOT 0...10 B akT. 3Ha4YeHuI BbIXO4OB
(CMON, VMON).

Bxoa, npeBbiwaoLwuin yctaHaBnmBaemble 3HadeHus (Hanpumvep, >5 B B BbibpaHHOM ananasoHe 5 B unv >10 B B
AvanasoHe 10 B), 6yaeT npuBsAsaH K yctaHaBnmeaembiM 3HaveHusam npy 100%.

I'Ipexq:l.e YeM HauvaTb, nox(anyﬁCTa npo4ytuTe. BaxHble NOMeTKN Ncnosnb30BaHUsA MHTepcbeFlca:

Hble cmamycbl Ha 8bIX00HbIX nuHax kak ERROR unu OVP. OHu 00rmKHbI 6bimb U2HOPUPOBaHHI,

o lNocnie sknroYeHUs1 yecmpolcmea 80 8peMs (hasbl 3agpy3Ku, AU cueHanusupyem HeorpedernéH-
roka ycmpouicmeo He 20moego K pabome.

o AHanoroBbIVi yaaneHHbI KOHTPOIb AOSMKEH ObITh CNiepBa akTUBUPOBaH BktoveHneM nuHa REMOTE (5). Ucknto-
YyeHue Tonbko NH REM-SB, KoTopbii MOXET ObiTb MCMOMNBb30BaH HE3AaBUCUMO.

¢ MNpexae yem OyaeT noakntoyeHo obopyaoBaHue, koTopoe ByAeT KOHTPONMPOBAaTL aHanoroBbI MHTEPdENc, He
reHepypyeT N OHO HaMpsPKEHWE Ha MUHbI Bbille, YEM 3a[aHo.

e Bxoabl ycTtaHaBnvBaembix 3HadeHun, kak VSEL, CSEL, PSEL un RSEL ( ecnu pexum R akTuBMpoOBaH) He
OOIMKHbI OCTaTbCHA HEMOOKIMOYEHHBIMW NPY aHarNoroBoM yaanéHHom koHTpore. Ecnn noboe 13 3HavyeHni He
NCMonb3yeTcs AN HACTPOEK, OHO MOXET ObITb MPUBSA3AHO K onpeaeneHHoMy ypoBHio nuHa VREF (cnawvkon nnm
no-gpyromy), 4to gact 100%.

AHanoroBbIn HTEPdENC ranbBaHNYeckn otaeneH ot Bbixoga DC. CnegosaTenbHo, He coeaun-
HAWTE 3a3eMneHne aHanoroBoro nHTepdeinca ko sxogy DC- unu DC+!

3.5.4.2 Pa3spelwieHue n 4acTtoTa AUCKPETU3ALMU

AHanoroBbI MHTEpENC BHyTpeHHe obpabaTbiBaeTcs UUGPOBLIM MUKPOKOHTPOMNEPOM. OTO NPUBOAUT K Orpa-
HUYEHHOMY paspeLleHno aHanorosbix Waros. Pa3pelueHne ans yctaHaesnueaeMblx (VSEL 1 T.0.) 1 akTyanbHbIX
(VMON/CMON) 3Ha4yeHuIn oguHakoBoe 1 cocTtaenset 26214 npu pabote B aguanasoHe 10 B. B gnanasoHe 5 B aT10
paspeLlueHue genntcsa nononam. M3-3a OTKNOHEHWI, peanbHO AOCTUXNMOE paspeLLeHne MOXET OblTb HEMHOMO HIKE.

MakcumanbHasg YacTtota aguckpetusauyumn coctasnset 500 My. 3To 3HaAUMT, yCTPOUCTBO MOXET NonyyaTtb aHanoro-
Bble 3HAYEHUSA N COCTOSAHUS Ha uudpoBble NMHbI 500 pa3 B cekyHay.
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3.5.4.3

O3HakoMIieHue ¢ curHanamm TpeBoru ycTpomcTea

Curnansl Tpesoru (cmoTpuTe 3.6.2) Bcerga otobpakatoTcs Ha AUCMIee N HEKOTOPbIe U3 HUX COOBLLATCA Ha COKET
aHanoroBoro MHTepderica (cMoTpuTe Tabnuuy Huxe).

B cnyyae nosiBneHus curHana TpeBoru yCTPOMCTBa BO BpeMs yAanéHHOro ynpasneHus Yyepes aHanoroBbIn UH-
Tepdenc, Bxog DC ByaoeT OoTKNIOYEH TakMM e obpasoM Kak 1 npu pyyHOM ynpasneHun. Torga kak curHansl OT u
OV MOryT MOHUTOPUTBLCS Yepes COOTBETCTBYOLME NUHBI UHTEpdenca, To Apyrue curHansl Tpeeoru, kak PF, HeT.
OHM MOryT TOMBKO MOHUTOPUTBLCA M ONPEaENnATLCH Yepes akTyarbHble 3Ha4YeHUs HanpsXXeHust n Toka byayym Bce
HYyNsIMU B NPOTUBOMNONOXHOCTb K YCTAHOBMNEHHbIM 3HAYEHUSAM.

Bce curHanel Tpesoru yctponctea (OV, OCP n OPP) gomkHbl ObiTb 03HakoMIeHbl, Nnbo nonb3osatenem, nubo
KOHTpOnbHLIM Briokom. Tak e cmoTpuTe ,3.6.2. OnepuposaHue cueHanamu u cobbimusmu ycmpoticmea*, O3Ha-
KomneHue BbinonHsieTcs nuHoMm REM-SB, Bkntovatowmm 1 Beiknodatowmm exog DC, yto 3HaumT rpaHmubl HIGH-
LOW-HIGH (mMuH. 50 mc ansa LOW).

3.54.4 Cneuudukauma aHanoroBoro uHtepdgenca
MuH| Uma Tun* | OnucaHue YpoBHHM OnekTpuyeckne cBoncTea
1 | vsEL Al YcraHasnusaemoe | 0...10 B nnm 0...5 B COOTBET- | ToupocTh ananasoHa 0-5 B: < 0.4% ***
HanpshxeHue ctBytoT 0..100% 0T Ukou _—
= ToyHocTb ananasona 0-10 B: < 0.2%
> |CSEL Al YctaHasnusaembin | 0...10 B unmn 0...5 B coor- .
TOK BeTCTBYIOT 0..100% OT lion BxogHon nmnegaxc R; >40 k...100 k
- 0 =
3 |VREF AO OnopHoe Hanpsixe 10 B wm 5B OtknoHeHuve < 0.2% npu lyae = +5 MA
Hune K3 3awwra npotriB AGND
4 |DGND POT Sasemrenue scex [1ns KOHTpOMSA 1 CUrHanoB crTaTtyca
Lumndp. curHanos
Mepekmiod. BHYTD. / YpaneH. = LOW, U, <1 B [Ounana3soH HanpsixeHun = 0...30 B
5 |REMOTE | DI | P8O B0 T Buyrp. = HIGH, Unign >4 B | lvae = -1 MATIPH 5B Uowsrionn. = 3 B
ya -ynp BHyTp. = OTKpPbITHIN Mon. otnpas.: OTKp. konnektop npote DGND
CurHan TpeBoru o | Cyrnan OT = HIGH, Uhigh KBasu oTkp. kKonnekTop ¢ nosbIw. npotus Vec **
neperpese
6 | OT/PF DO perp >4B ) C5 ? Ha MWH Makc. I'IC:TOK +1 MA B
CurHan c6os nuta- | HeT curhana OT = LOW, lyoe= -1TOM A pn Uce= 0,3 B U,..=30B
HUS*** Uw<1B K3 sawwura npotms DGND
YcTaHaBnmBaemoe
7 |RSEL Al | 3HaueHme BHYTP. 0...10 Bun. 0...5 B co0T- | Toupocts guanasoHa 0-5 B: < 0.4% *****
BeTcTBYIOT 0..100% OT Ruac I
COMPOTUBIIEHUSA To4yHocTb ananasona 0-10 B: < 0.2%
8 | PSEL Al YctaHasnusaemas |0...10 B unu 06"5 B cootBeT- | BxoaHomn umneparc R; >40 k...100 k
MOLLHOCTb ctBytoT 0..100% OT Phion
AkTyanbHoe Hanps- | 0...10 B unn 0...5 B cooTBeT-
9 | VMON AO | e ctBytoT 0..100% 0T Ukiou TouHocTb < 0.2% Npw lyae = +2 MA
- K AGND
10 | cMON AO | AktyanbHbiii To 0...10 Bunu O(.)..5 B cootset- | K3 3awmTa npotne AG
ctBytoT 0..100% OT liom
11 |AGND | poT | 3338mnerive Beex [ns cvrnanos -SEL, -MON, VREF
aHanor. CurHanos
Pexum R Bk / On =LOW, Uwo <1 B Fma:a?‘?:nlij\annpmmgeBHm ~0-08
12 |R-ACTIVE | DI Off = HIGH, Ung, >4 B Mare _p
BbIKJ1 Off = OTKDBITBIN ULOWBHIGH ™mn. — 3B
P Mon. otnpas.: OTkp. konnektop npotme DGND
DC Bbixog BbIKJ1. | Bbikn = LOW, Uw<1 B [OwnanasoH HanpsikeHns = 0...30 B
13 | REM-SB DI | (DC Bbixog BKI1.) | Bkn = HIGH, Ung, >4 B Ivaxe = +1 MAnpn 5 B
(OsHak. ¢ curn.***) | Bkn = OTKpbITHIN Mon. otnpas.: OTtkp. konnektop npotne DGND
CurHan tpesoru no | CurHan OV =HIGH, U, >4B -
14 | OVP DO nepeHanpsikermio | Her OV = LOW, U B KBasu oTkp. KOMMeKTop C NoBbILW. NPOTMB Ve
- Low C 5 B Ha n1H Makc. noTok +1 MA
Axtusaums perynu-| CV = LOW, U, <1 B o= -10 MATPM Uce= 0,3 B, U, =30 B
15 | CV DO |poBaHusi noctosiH- | CC/CP/CR = HIGH, U, K3 sawmrta npote DGND
HOro HanpskeHus | >4 B
* Al = AHanoroseliii Bxoa, AO = AHanoroBbiii Bbixoa, DI = Lindpposoit Bxog, DO = Lincgposoit Beixog, POT = MoteHuman
** BHyTpeHHee Vcc okorno 10 B
*** YcyesHoBeHWe nuTanust AC Unn HU3Koe HanpsikeHve B CeTh
*** Tonbko Npu yAaneHHoM ynpasneHum
**** MorpeLwHOCTb YCT. 3Ha4eHusi Bxoaa AobaBnsietcs k o6LLei NOrpeLlHOCTU OTHOCUTENBHOTO 3HaveHus Bxoda DC yctpoiicTea
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3.54.5 O630p coketa Sub-D

3.5.4.6 YnpouweHHasa guarpamMmma NMHOB

LUndposown Bxop (DI)

BHyTpeHHsAs cxema TpebyeT, 4Tobbl 1c-
nonb3oBancsa nepekni4yaTenb ¢ HU3KUM
conpoTuBrieHMeM (pene, CBUTY, aBToOMa-
TUYECKUI BbIKMOYaTenb) ANS OTCbIMKU
yncToro curHana Ha DGND.

V~0.5

AGND

AnanoroBbin Bxog (Al)

Bbicokope3nctusHbl Bxoa (umne-
AaHc >40 k....100 kOM) ans cxembl
onepaumoHHOro ycunurens

+10V 12v

4.7k

LUundpoon Brixog (DO)

Keasn OTKprTbII7I KONMJIEKTOP pearnin3oBaH
KaK BbICOKO€E conpoTueJiieHne C noBbllle-
HVMEM NPOTUB BHYTPEHHEro NUTaHUA. B
cocTosiHum LOW MOXeT He HecTu Harpys3ku,
TOJTbKO NepeKsir4aeTcd, KaK nokasaHo Ha
anarpamMmme C perne.

V~2

o
e

AHanoroBbin Beixog (AO)

Bbixod OT cxembl onepauuoHHOro
YCUNUTENS!, TONbKO MUHUMarbHbI
nmnegaHc. CmoTtpute Tabnuuy cne-
undmkauum Boille.

3.54.7 Mpumepbl cnonb3oBaHUN

a) BoikntoueHue Bxoga DC yepe3 nuH Rem-SB

@

Lugpposoti ebixod, kak om [NJIK, moxxem 6bimb He 8 COCMOSIHUU MOYHO Oelicm-
808amb, mak Kak Moxem bbimb HedocmamoyHO HU3Koe corpomusrneHue. [Npo-
8epbme crieyughuKayuto KOHMPOsIbHO20 rpuMeHeHusi. CMompume Ouazpammy

NMnUHoOE 8bluwie.

Mpwn yganeHHoM ynpasnenunn, niuH REM-SB mMoxeT 6bITb MCMONb30BaH A1 BKITHOYEHWSI U BbIKITHOYe-
Husa Bxoga DC. Ot Bepcum npowumkm KE 2.07, MOXeT Tak ke akTMBHO 6e3 yaanéHHOro ynpaseHus.

PekomeHayeTcsi, UTO HU3KOPE3UCTMBHBINA KOHTAKT Kak CBUTY, pene unv TpaHanctop 6yaeT ncnosnb-
30BaTbCA AN 3a3eMneHns nuHa Ha 3emnto DGND.

MOFyT npoABUTLCA crieayrwme cutyaunn:

* YpaneHHoe ynpaBneHue aktTuBupoBaHoO

Bo Bpems yganeHHOoro ynpaeneHus Yepes aHanoroBbli nHTepdeinc, Tonbko nuH REM-SB onpegensieT coctosiHne
Bxoda DC, B cooTBeTCTBMM C onpeaeneHusamMmm ypoBHen B 3.5.4.4. Jlornyeckas yHKUMSI U YPOBHM MO YMOSTYAHUIO
MOTyT ObITb MHBEPTMPOBAHbI NAPaMETPOM B MEHIO YCTAHOBOK ycTponcTBa. CmoTtpute 3.4.3.1.

@

Ecnu nuH HenodksroueH unu rnooKYeHHbIU KOHmMakm omkpbim, mo oH 6ydem HIGH. C
napamempom «AHasno2. uHmepgpetic REM-SB» ycmaHoeneHHbiM 8 HopmanbHo, nompeby-
emcs eknodeHue exoda DC. lNpu akmueayuu ydaneHHO20 yrpasneHusi, 6xo0 DC M2HO8EeHHO

8KITHOYUMCSI.
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* YpanéHHoe ynpaBrieHMe HeaKTUBHO

B aTtom pexvme pabotel nuH REM-SB moxeT cnyxutb kak 6rioknpoBka, npegoTtepaluas Boeixog DC oT BkNtoYeHus.

9710 paer cnegyrouime BO3MOXHbIe CUTyalunin:

MuH MapameTp
Bxoa DC |+ REM-SB + Rem-SB => [MoBeageHue
HIGH + [ HopmarnbHo Bxoa DC He 6nokmpoBaH. OH MOXET ObITb BKITHO4YEH kHomnkow On/Off
o} = | (NnepeHsia naHenb) UM KOMaHaou Yepes UnMgpoBon MHTepdencC.
LOW == | iuBepTup.
OTKMHO- —
Bxog DC 6noknpoBaH. OH He MOXET ObITb BKINOYEH KHomnkown On/
yeH HIGH = | uBepTup. Off ; ;
+ > (nepepHAs NaHenb) UNN KOMaHAOW Yepes LUMdPOBOA UHTEP-
deric. [py nonbITe BKIOYEHNS NOSIBUTCS Ha Aucnnee coobLleHne
LOwW = | HopmansHo 06 oLLBKe.

Ecnun Bxog DC Y>Xe BKITOYEH, NepekrnyYyeHne nmHa OTKIMIYUT ero CxXoXe, Kak 3TO npoucxoguT npu yganieHHOM

aHaroroBOM yrnpaBreHuu:

MuH MapamerT
Bxoa DC | 4= REM-SB =+ Re&-SB Pls MoBeneHue
HIGH + |HopmanbHo Bxog DC octaHeTcs BKITHOYEHHbBIM, HUYEro He GrokmpoBaHo. Mox-
> = [ HO BKJ1. UfX BbIKI1. KHOMKOW MUAW LMPPOBON KOMaHAON.
LOW == | iuBepTup.
BKITHO4EH HIGH + | VHsepTup. Bxog DC 6yget BbIkntodeH 1 6rioknpoBaH. [o3aHee MOXHO BKIt0-
> S5 | €ro cHoBa nepeknoveHnem nunHa. MNMpu Gnoknposke, KHomnka
LOW + | HopmanbHo unn LmMdgpoBas KomaHga MOryT yaanuTb 3anpoc Ha BKIOYEHME
NMUHOM.

b) YpaneHHoe ynpaBrieéHne TOKOM U MOLWHOCTbIO

TpebyeTcsa aktuBaums yganeHHoro ynpasneHus (MuH Remote =
LOW) YctaHaBnuaemble 3HadveHuss PSEL n CSEL reHepupytotca
OT, HanpumMep, ornopHoro HanpsxeHus VREF, ncnonesosBaHuem no-
TeHumnomeTpoB. OTcloaa, ANeKTPOHHAasA Harpy3ka MOXeT CENEKTUBHO
paboTaTh B pexvMax orpaHU4eHns Toka Unm orpaHN4eHms MOLLHOCTMU.
B cooTtBeTcTBUM CcO cneumdmkaumein makc. 5 MA gns seixoga VREF,
O0mKeH BbITb MCNONMb30BaHbl NOTEHLMOMETPbI C MUHUMYMOM 10kOMm.

YcTaHaBnuBaemoe 3HaveHne HanpsbkeHnsa VSEL noctoaHHO HasHa-
yeHo Ha VREF (3emns) u, cnegoBartensHo, 6yaet noctostHHo 100%.

Ecnv ynpasnsioLlee HanpsixeHve NoAaeTCst OT BHELLHEro MCTOYHUKA,
TO HeoBX0AMMO paccMmaTpuBaTh ANana3oH BXOOHbLIX HAMPSPKEHW ANs
ycTtaHaBnuaembix 3HavyeHust (0...5 B nnm 0...10 B).

Ucnonb3oeaHue duana3oHa 8X00HO20 Harpsike-
Hus 0...5 B 0nsa 0...100% ycm. 3HayeHul pa3de-
nium rniorioniam 3¢hghekmueHoe paspewieHue

®

c) YteHue akTyanbHbIX 3HAYEHUN

Mpumep ¢ BHELHUM
WCTOYHVKOM Hanpsike-

HUA Mpumep ¢ noteHumMome-

Uepes aHanorosbIn MHTEPMENC MOTYT KOHTPONIMPOBATLCA BXOAHbIE 3HAYEHNSA TOKa U
HanpsbkeHnsi. OHM MoryT BbITb CYNTaHbI, UCMONb30BaHNEM CTaH4APTHOIO MyrnbTUMETPa

UInn noxoxero npubopa.

Tpamu

EA Elektro-Automatik GmbH
Xenbmxonstuwtp.31-37 « 41747 dupseH
lepmaHus
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www.elektroautomatik.ru
ea1974@elektroautomatik.de

CtpaHunua 49



Cepus EL 9000 DT

3.6 CurHanb! TpeBOrM U MOHUTOPUHT

3.6.1 OnpepeneHve TEPMUHOB

CyLuecTByeT YeTKOe pasnmyne Mexay curHanamm Tpeeorn obopygosaHus (cmotpute ,3.3. CocmosiHusi cugHanos
mpeegoau*), Kak nepeHanpskeHre Unu neperpes, u onpegensaeMsiMy Nonb3oBaTenem cobbITUAMN, KaKk MOHUTOPUHT
nepeHanpsixeHns OVD. Noka curHanbl HenCnpPaBHOCTU CAYXaT ANs 3alWnTbl 060pyA0BaHUSA B Ha4arnbHON cTagun
BbIkrtoueHus Bxoaa DC, onpegeneHHble nonb3oBaTtenem cobbiTnst MoryT oTknounTb Bxog DC (gencteme = TPE-
BOIA), HO MOryT TakK »e MPOCTO BblAaTb aKyCTUYECKUIA CUrHan, Ans onoselleHus. [1encTeus, Kak onpeaensemMble
nornb3oBaTenem cobbITUS, MOXHO BbIOpaTh:

DencrtBue |Bospgencreue Mpumep

HET Onpegensemble nonb3oBaTenem coObITUS OTKITHYEHbI.

CUFHAT HocTturHye ycnosus, Kotopoe 3anyckaeT cobbitve, genctesne CUTHAN _
MoKaXxeT TEKCTOBOE COOBLLEHNE Ha y4acTKe cTaTyca Aucnnes.

nPEAQY- [octurHyB ycnoBsusi, kKoTopoe 3anyctut cobbitne, gernictene OMOBELL.
MPEXOE- |nokaxeT TeKCToBOe coobLLeHME B y4acTke cTaTyca ANCNIes U BbICBETUTCS
HUE OOMNONMHUTENBHO COO0LLEHNE NpenynpeXxaeHus.

HocTturHyB ycnosus, koTopoe 3anyctuT cobbiTue, gevicteue TPEBOIA noka-
XEeT TeKcToBoe coobLLeHMe Ha y4acTke cTaTyca AMCnies, C BbiICBEYMBaHUEM
CUTHAN OOMOTHUTENBHOIO CUrHana, v JOMONHUTENbHO M34ACT aKyCTUYECKUI CUrHan
TPEBOI'M |(ecnn aktmBmpoBaHo). Bxog DC otkniountca. OnpegeneHHble curHanbl
TPEBOIM TakK e nepeaagyTcs aHarnoroBoMy nHTepdency nnm moryT 6biTb
OCBefOMIIEHbI Yepes LMdpoBOr MHTEPAENC.

3.6.2 OnepupoBaHMe cUrHamamMmm u CoobITUAMU YCTPOMUCTBA

BaxHo 3HaTb:

e TOK, BbITEKAIOLUA 13 UMMYIIbCHOTO MCTOYHMKA MUTAHUS UMM MOXOXUX UCTOYHWKOB, MOXET
ObITb 3HAUMTENBHO BOornbLUE, YEM 0XKMAANOCH M3-3a EMKOCTEN BbIXOAa UCTOYHMKA, AaXKe ecrnu
WUCTOYHWUK OTPaHWYEH MO TOKY, U TaknuM oOpasoM MOXeT ObiTb BbI3BAHO Neperpy3oyHoe Mo
ToKy oTkntodeHne OCP vnu neperpysovHoe no Toky cobbitne OCD, B cnyyae, ecnv noporu
HabnoaeHWs ObiNM HACTPOEHbI HA CMMLLKOM YyBCTBUTENbHbIE YPOBHU

o [1pu BbIkNtoyeHnn Bxoga DC Harpysku, noka orpaHUYeHHbIN MO TOKY UCTOYHMK NO-MPexXHEMY
CHabXaeT aHepruen, BbIXOQHOE HaMnpsXXeHne MCTOYHUKA He3aMeaiMTenbHO BO3pacTeT 1 13-3a
OTKMMKa 1 BPEMEHM YCTAHOBMNEHUSA B AENCTBME, BbIXOAHOE HanpspkeHne MOXET MMETb MPOCKOK
Ha HEW3BECTHYIO BEMWYMHY, KOTOPas MOXET 3anyCTUTb OTKIIOYEHME MU3-3a NepeHanpsKeHms
OVP unu cobbiTne HabnogeHns 3a nepeHanpsbkeHnem OVD, B cnydvae, ecniv aTu noporu
HaCTPOEHbl Ha CANLLKOM YyBCTBUTENbHbIE YPOBHU

CurHan TpeBorun yCTpOVICTBa 00ObIYHO BefeT K OTKNoYeHuto Bxoga DC, nosiBNeHMo BCMIbIBaOLLIETO yBeOOMITEHUA
no cepeauHe gucnnesa n, ecnm aktmuBnpoBaHo, akyCTU4eCKOMY CUrHarny. CurHan TpeBorn Bcerga Tpe6yeTc;| noa-
TBEPOUTb O3HAKOMITEHUEM. Ecnu coctosiHne TpeBorn bonee He CyLleCTBYET, Hanpuwmep, yCTpOVICTBO oxnaannocb
nocne neperpeBa, To UHANKaUnA TpeBOrn NCHE3HeET. Ecnun coctosiHue COXpaHAEeTCH, Oucnnen oCcTaHeTCH B TOM Xe
Bmnae un, and yCtpaHeHusa npuynHbl, JOIDKEH ObITb noaTeepXXaeH o3HakoMIieHMEM CHOBa.

» Kak 03HaKOMUTBLCSA C CUrHaNoOM TPEBOrM Ha 3KpaHe (NpY py4YHOM yrnpaBrieHUum)

1. Ecnu curHan nosiensietcs B BMAe BCMIbIBAKOLLErO OkHa, HaxkmuTe OK.

2. EcnvcurHan TpeBOrn yxe noarsepxgeH oO3HakKoMJ1eHneM, HO No-npexHemy 0T06pa-
XaeTcd Ha y4YacCTke cTtaTtyca, TO cnepBa KOCHUTEChb y4acCTKa cTtartyca, 4yTOObI CHOBaA
noABUITOCb yBEOOMIJ1EHUE TPEBOIN U O3HAKOMbTECH C HUM, HaXXaB OK.

UT06bl 03HAaKOMUTLCSA C CUrHanamm TPEeBOrM BO BPEMS aHaroroBoro ynpasneHus, npocmotpute .,3.5.4.3. O3-
HakomsieHUe ¢ cugHanamu mpesoau ycmpolicmea® [na 03HakoOMMNeHUsa ¢ UMPOBbLIM yAaneHHbIM KOHTPOreM,
obpartuTechb K BHellHen gokymeHTauun “Programming ModBus & SCPI”.
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HekoTopble curHanbl TPeBOMM YCTPOMUCTBA KOHMOUIYPUPYHOTCS:

CurHan | 3HauyeHue |OnucaHue Ownana3oH Nupukaunn
3awmra ot |3anycTuT TpeBory, ecnu HanpsixxeHue Bxoga DC Oucnnen,
OVP nepeHanps-| 4octurHeT onpeneneHHbin nopor, Bxog DC 6yanet|0 B...1.03*Uy., |aHanorosbii,
XeHunsa OTKITIOYEH. LndpoBon
3awmTa ot .
- BanycTtut Tpesory, ecnn Tok Bxoga DC pgocturHer . Oucnnen, und-
ocCP n30bITKa o OA.... 1. 1% 4om o
ToKa onpeaeneHHbIn nopor, To Bxog DC GyaeT oTKMYeH. poBoWn

3awuTa o1 | BanycTut TpeBory, ecrnv MoLHOCTL Bxoga DC goctur-
neperpysku [ HeT onpegenexHbiv nopor, Bxog DC BygeT oTKNYeEH.

Oucnnen, und-

OPP .
poBoii

0 BT...1.1"Pron

OTn curHansbl TpeBorn yCTpOVICTBa HEe MOryT KOH(*)VII'ypVIpOBaTbCﬂ n 6a3VIpy}OTCFI Ha annapaTHO|7| YacTtu:

CurHan | 3HayeHue |OnucaHue Nuaukaunn

Huakoe nnu Beicokoe HanpsikeHve nutannst AC. 3anyckaeT curHan Tpe-
Cbon Boru, ecnv nutaHne AC BbIMAET 3a npeaens! cneymdukauum nnn ecnu | Qucnnen, AU,

PF o
nuTaHusa YCTPOMCTBO OTKITHOYEHO OT MUTaHMWs, HanpuMmep npuv ero BbikntoyeHum | LIV
Tymbriepom nutaHus. Bxog DC GygeT oTKnoYeH.
MeperpeB. 3anyckaeT curHan TPeBOru, ecnv BHYTPEeHHASA Temnepatypa | Qucnnen, AU,
oT Meperpes perp y P yTP patypa |/

NpeBbICUT onpeaeneHHbii numuTt. Bxog DC GyaeTt OTKINoYeEH. LN

» Kak koHcpurypupoBatTb CUrHasnbl TPeBOrn yCTponcTea

1. KocHuTecb ceHcopHOro y4acTka Ha rmaBHOM 3KpaHe.
2. Ha npaBon cTopoHe KoCHUTECh 6enon cTpenku u BoibepuTte 2. 3awmTa.
3. YcraHoBWTE OrpaHUMyYeHUs CUrHarnoB TPEBOr, €CAM 3HauYeHNs o ymondaHuio 103% u 110% He NoaxXoasT.

o Ycmarasnueaemble 3HadeHUs Mo2ym 6bimb 88edeHbl 0ecsImUKHOMoYHou krnasuamypod. OHa
M1058UMCS, €C/lU KOCHYMbCS y4acmka cumeorna Knaguamypebil.

[Nonb3oBaTenb Tak e UMeEeT BO3MOXXHOCTb Bbl6paTb, NPO3BYYUT NN OOMNONHUTENBHO aKyCTUYECKUIA CUrHarn, ecnmn
CUrHan TpeBorn unn noaBUTCA onpegerieHHoe norfb3oBarternemMm cobbiTme.

» Kak koHcpurypupoBaTb 3BYK CUrHasna TpeBoru (Tak xe cmotpute ,,3.4.3. KoHguaypayus yepes MEHKO®)

1. KocHutech ceHCopHOro yyacTka Ha rmaBHOM 3KpaHe
2. Ha ctpaHuue MeHio KocHuTech HacTtpoiika HMI

3. Ha cnegyoleil CTpaH1Le MEHI0 KOCHUTECH 3BYK CUrHana

4

. B HaCTpOVIKaX CTpaHuubl Bbl6epI/ITe 3ByK BKI nnn 3ByK BbIKI 1 noaTBepanTe Bbl60p C
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3.6.2.1 OnpepensiemMble Nonb3oBaTesieM COObLITUSA

®PYHKLMN MOHUTOPUHIa yCTPONCTBA MOTYT ObITb CKOH(PMIyprpoBaHb! 4518 OnpeAerneHHbIX Nonb3oBaTenem cobbiTUN.
Mo ymonuaHuio oHW HeakTuBMpoBaHbl (aenctene = HET). B npoTMBONONOXHOCTE CMrHanam TpeBoru, cobbITus
paboTtatoT Tonbko, ecnu Bxod DC BknodeH. Hanpumep, Bbl 6oree He cMoxeTe 0OHapY>KUTb HA3KOE HanpsiXeHne
(UVD) nocne BbikntoveHus Bxoga DC n cnaga HanpshkeHus.

Cnepytolme cobbIThS MOryT BbITb CKOHMUIYPUPOBaHbLI HE3ABUCMMO U MOTYT, B KaXOOM Criy4vae, 3anyckaTb aew-
cteus HET, CUTHAI, MPEQYTIP. unn TPEBOTA.

CobbiTne | 3HavyeHne OnucaHue [Onana3oH
UVD OnpegeneHne HU3koro | 3anyckaeTt cobbITUE, eCNM BXOAHOE HanpshKeHWe ynaget 0B..U,
YPOBHSI HANPSYKEHUS HIKE ONpeaeneHHoro nopora.
oVD OnpegeneHune BbICOKOro | 3anyckaet COﬁbITl/Ive, €CI BXOAHOE HanpsikeHne npesbi- | B.. U,
YPOBHSI HANPSYKEHUS CUT ONpeaeneHHbI Nopor.
uch OnpegeneHune HU3koro | 3anyckaeT cobbiTMe, ecrnv BXOAHOW TOK yNageT Huxe 0A N
YPOBHS TOKa onpeaeneHHoro nopora
ocb OnpegeneHne BbICOKOro 3anycn<aeT cobbITUE, ECN BXOQHOE TOK NPEBLICUT Onpe- 0A. o
YPOBHS TOKa O€ENEHHbIN NOpOT.
OPD OnpegeneHue neperpys- SaI'IyCTE/IT cobbITMe, ecrnm MOLLHOCTb NPEBLICUT onpeae- 0 BT...Pooy
Kn NEHHbI NOPOT.
Omu cobbimusi He crnedyem nymamsb ¢ cueHanamu mpegoau, kak OT u OVP, komopeble 3a-
o wuwarom ycmpoticmeo. OrnpedensieMble rnofib3ogamernem cobbimusi Mo2ym, mem He MeHee,
ecnu ycmaHosume deticmsue TPEBOIA, ebikmrodum exod DC u, makum obpa3om, 3awumum
UCMOYHUK (UCMOYHUK numaHusi, 6amapero).

» Kak koHdurypupoBaTtb onpegensieMble Nosib3oBaTenieM cobbITUs

1. KocHuTech yyacTka Ha rMaBHOM 3KpaHe.
2. Ha npaBoii CTOPOHE, KOCHUTECH CTPEnoK A A 4 ansa soibopa 4.1 Co6bitne U nnn 4.2
Co6biTne | unn 4.3 CobbiTue P.

3. YcTtaHoBWTE NMUMUTBI MOHUTOPUHIA NIEBOM 1 NPaBON BPaLLAOLLENRCcs PYYKO 1 3anycTUTe Npason BpaLLao-
LLieics py4KOM AencTBME, COOTBETCTBYHOLLEE BalleMY NMPUMEHEHMIO. (Tak e cmoTpute ,,3.6.1. OnpedeneHue
mepMuHo8"®).

4. TMoaTteepauTe YCTAHOBKU, KOCHYBLUMCh

8blbpaH U ucronb3yemcsi Opya0l npoghursib ronsL308ameris, Uunu npogusb Mo yMonYaHuto,

0 Cobbimus s18n1s10mcesi Hacmbko akmyarbHO20 npoghuris rnonb3oeamers. Takum obpa3om, ecriu
cobbimusi 6ydym pasnudyambcs unu 6ydym HeCcKoHguUaypupo8aHHbIMU.

0 YcmaHaenueaembie 3HavyeHUs1 Mo2ym bbimb 8eedeHbl decsimusHadyHoOU Krnaguamypol. OHa
rosieuUMcs rnpu KacaHuu CeHCOPHO20 yyacmka «[1psmol 8800».
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3.7 BnokupoBka naHenu ynpasneHus HMI

[nsa n3bexaHus crnyyaiHoOro YepeaoBaHusl 3Ha4EHNUI BO BPEMS PYYHOTO YrpaBrieHusl, BpallaloLLMecs pyyky nnim
CEHCOPHbIN 3KpaH MOryT GbiTb 3a6GMOKMPOBaHbI, TAaKUM 06Pa3oM MPUHATBLI U3MEHEHNSA 3HAYeHWUI 6e3 npeasapu-
TeNbHON Pa3GroKMPOBKN.

» Kak 3abnokupoBatb HMI

1. Ha rnaBHOM cTpaHuLIe, KOCHUTECH CUMBOSA BIOKUPOBKU (npaBbIi BEpPX-
HWUR yron).

2. HacrtpaHuue HacTpoek Bnokuposka HMI, 6yaet caenaH 3anpoc Mexay nor-
How Bnokuposkon HMI (3abnokup. Bce) nnm Bce KpoMe KHomnku BrnioveHus/
BoikntoueHnsa (BKI/BbIKIT Bo3mMoxHO), 1 BbIGOp akTuBaumMu AOMNONHUTENb-
HbiM MHom (AkTuBaums NMUH). YcTponcTeo nosgHee 3anpocut BBOAUTL €ro
Kaxabin pa3 npu pasdnokuposke HMI, noka NMNH He ByaeT geakTBMPOBaH.

3. AKTMBUPYIITE BNIOKUPOBKY . CtaTtyc BriokupoBaH oTo6pa3snTcs kak noka-
3aHO Ha pUCyHKe cripaBa.

Ecnn 6yget npousBegeHa nonbiTka M3MEHEHUI, B TO BpeMs, korda HMI 3abnokuMpoBaHa, To nosBuTCca dhopma
3anpoca Ha gucnnee, ¢ BONpoCcoM, CneayeT N OTKMYNTb OrTOKMPOBKY.

» Kak pas6nokupoBaTb HMI

1. KocHutech no6om 4acTn CEHCOPHOTO akpaHa 3abrokuposaHHoi HMI vnv nosepHUTe OaHYy 13 BPaLL@LLIUXCS
py4ek, unu Haxmute kHonky On/Off (npu nonHor GrnokupoBke).

2. TlosBUTCA BCNNbIBAKOLLEE OKHO C 3aMpPOCOM:

3. Pas6bnokupynte HMI kacaHnem Pa3bnokup. B TedeHne 5 cekyH/, nHade okHo ucyesHeT n HMI octaHetcs
3abnoknpoBaHHbIM. Ecnun gononHutensHo AktuBauua MNMUH 6bina aktuBnpoBaHa B MeH0 BnokupoBka
HMI, opyron 3anpoc BcnnbiBET, 3anpawmnBas Bac BBectu NNH nepen okoH4aTenbHO pa3bnokmposkor HMI.

3.8 BnokupoBka numuToB

YUTtoObl n3bexarb N3MEHEHUI HACTPOEHHbIX NUMUTOB (CMOTpUTE Takke ,3.4.4. YcmaHoeka oz2paHuydeHul™) He-
npegHamMepeHHbIM OENCTBMEM, 3KpaH C HACTpovkamu orpaHnyeHuin (“Niumntbl”) MOXHO OrokmpoBaTb KOAOM
PIN. Ctpanuupbl meHo “3.Jlumutbl” B HACTPOKU 1 “Mpodcdunn”’ B MEHIO cTaHyT Torga HegoCTynHbIMK, noka
bnokupoBka He ByaeT cHAaTa BBOAOM koppekTHoro PIN mnn, ecnu oH 3abbIT, TO NepeycTaHOBKOW YCTPOMCTBA, Kak
nocnegHee cpencTso.

» Kak 3abnokupoBatb “JIuMutbI”

1. I'Ipvl BblkntovyeHHoM Bxoge DC, kocHuTech CEHCOpPHOro y4acTka Ha rMmaBHOM 3KpaHe.

2. B MeHIo KocHUTEeCh “Bnokup. JIuMuTsl’.
3. Ha cnegyoleii cTpaHuLe ycTaHOBUTE ranoyky Ha “3abnokup.”.

Oamb neped akmusgayueli briokuposku numumos. Cmompume ,3.7. briokupoeka naHenu

o Takou xe PIN ucrnonb3yemcsi 30eck kak u ripu 6rnokuposke HMI. E2o Heobxodumo 3a-
ynpaeneHusi HMI*

4. AxTvBUpPYIiTE BNOKMPOBKY NOKMAAHMEM CTPaHWLbI HACTPOEK MPU MOMOLL

ByabTe BHUMaTENbHbI MPU BKITKOYEHUM BITOKMPOBKK, €CINN Bbl HEYBepeHbI kakol PIN ycTaHoBMEH.
Mpn comHeHnunn, ncnonbayte BbIXOL 13 cTpaHmubl MeHo. Ha cTpaHuue meHio “bnoknpoBka
HMI” Bbl MoxxeTe 3agatb apyrov PIN, Ho He 6e3 BBoga CcTaporo.

» Kak pa3brnokupoBaTb HaCTPOMKK IUMUTOB

1. I'IpM BblkntovyeHHoM Bxoge DC, kocHuTech CEHCOpPHOro y4acTka Ha rMaBHOM 3KpaHe.

2. B MeHIo KocHUTEeCh “Bnokup. JiumuTsl”.

3. HacneayoLeit cTpaHuLe KOCHUTECH yyacTka “Pa3bnokmpoBaTk’ 1 Bam 6yaeT NpeanoXeHo BBeCTH 4-3Hau.
PIN.

4. [eakTusumpyiiTe BrioKMPOBKY BBOAOM KoppekTHoro PIN v noatsepauTte npu nomouy BBOL.
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3.9 3arpy3ka n coxpaHeHue npocunsa nonb3oBaTens

MeHto Mpodbunu cnyxut ona Beibopa mexagy npodunem no ymonyaHuio v go 5 npodwunen nonb3oBaTenen.
Mpodunb 3TO KOMNEKUMst BCEX HAaCTPOEK U YCTaHOBMEHHbLIX 3Ha4yeHun. [pu noctaBke unu nocne cbpoca, Bce
6 npochmnen MmerT ogMHaKoBble HAaCTPOWMKU U BCE yCTaHOBMIEHHble 3HadYeHusa 0. Ecnv nonb3oBaTenb MeHseT
HaCTPOWMKM UIN yCTaHaBMNMBaeT 3Ha4YeHus1, TO co3farTcs pabodre npodunn, KOTopble MOryT ObiTb COXpaHeHb! B
oavH 13 5 npoduner none3osartens. 3T Npodunm 1 Npodunb NO yMonyaHuo, MoryT cMeHsATbeA. [Npodunb no
YMOMNUaHuio MOXeT ObITb TOMNBbKO CYMTaH. 3arpy3ka Takoro npoduns 3KB1BaneHTHa copocy.

Llenb npoduns ato GbicTpas 3arpy3ka Habopa yCTaHOBMEHHbIX 3HAa4YEHWIA, HACTPOEHHbIX JIMMUTOB M NMOPOrOB MOHM-
TopwWHra, 6e3 nx HoBon HacTpoliku. Kak Bce HacTponku HMI coxpaHsitloTcs B npodusb, BKIoYas A3bIK, U3BMEHEHME
Npocmnst MOXET TakK e OblTb CONPOBOXAEHO N3MEHEHMEM s3blka naHenu HMI.

|_|pl/1 BbI30BE CTpaHWULbl MEHIO U Bbl60pe I'IpO(*)I/IJ'IFl, Hanbonee BaxHble YCTaHOBKM MOXXHO NPOCMOTPETb, HO HENb3A
N3MEHUTD.

» Kak COXPaHUTb TeKyLine 3Ha4eHUsa n HaCTp0I7IKVI B I'IpOCbVI.ﬂb nonb3oBaTens

1. KocHuTech ceHcopHOro y4acTka Ha rMaBHOM 3KpaHe

2. Ha cTpaHuLe MEHI0 KOCHUTECH

3. Ha skpaHe Bbi6opa (cnpasa), BbiGepute Mexay npodunsamu 1-5, B
KakoW criegyeT CoXpaHuTb HacTporku. 3atem npochunb ByaeT nokasaH
N 3HAYEHUSI MOTYT ObITb NPOBEPEHbI, HO HE U3MEHEHDI.

4. CoxpaHute, UCMOMNb3ysi CEHCOPHbI y4aCTOK
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3.10 TleHepaTOp hyHKUMN

3.10.1 TlpepctaBneHue

BcTpoeHHbIi reHepaTop (hyHKUMIM cnocobeH co3faBaTth pasnuyHbie oopMbl CUFHANOB U MPUMEHATb UX ANns
YCTaHOBKW 3HAYEHUI TOKa N HanpsiKeHus.

CraHgapTHble dyHKUUM 6a3npyoTcs Ha MPOU3BONbLHOM FreHepaTope 1 HanpsIMYyH JOCTYMHbI U KOHUTYpUpYeEMbI
py4HbIM ynpasneHvem. [1na yaanéHHoro yrnpasneHusl, MOSTHOCTbIO HAacTpanBaeMbl reHepaTop yHKUNN Mogenu-
PYeT (OYHKLMM C CEKBEHLIMSIMU, COAEpXKaLLMMM Kaxaasn 8 napameTpoB. TecT 6atapen n MPP cnexeHne dyHKLMK
OCHOBaHb!I TOMbKO NPOrpaMMHoO.

Cnep,yrou.wle (t)YHKLI,VII/I BOCCTaHOBUMBbI, KOHCbVIprVIpyeMbI n ynpasnsaembil:

DyHKUMSA KpaTkoe onucaHue

CuHyc leHepaums cuHyconaanbHOW BOSHbI C HACTpPaMBaeMOon amninTy4oN, CMELLEHNEM 1 YacToTON

TpeyronbHuK [eHepaums TpeyronsHON YOpMbI CUrHarna ¢ HacTpanBaemMon aMnnuTyaon, CMeLLeHneM, Bpe-
MEeHeM BO3pacTaHus 1 3aTyXaHus

[MpamoyronbHUK [ FeHepaumnsa NpsiMoyronbHON bopMbl CUrHana ¢ HacTpaMBaeMon aMnnUTYAON, CMELLEHNEM 1
paboynM LIMKITOM

Tpaneums leHepauumsa TpaneuengansHon OpMbl CUrHana ¢ HacTpanBaemMon aMnnTyaon, CMELLEHNEM,
BpPEeMEeHeM HapacTaHus, ANUTENbHOCTBIO MMMYMbCca, BPEMEHEM craa, BpeMEHEM OXuaaHus

DIN 40839 Cvmynsiums KpyBoW cTapTta aBTomobunsHoro asuratens B cootsetcteum ¢ DIN 40839/ EN ISO
7637, pazgeneHHas Ha 5 CEKBEHLMI KPUBbLIX, KaXkaas CO CTapTOBbLIM HaMpsi>keHUeEM, KOHEYHbIM
HanpsPkeHNeM 1 BpEMEHEM

MpounsBonbHasa |eHepauus npouecca co 100 cBOGOAHO KOHUTYPUPYEMBIMU LLAraMu, KaxKablA C HaYanbHbIM
N KOHe4YHbIM 3HavyeHeM (AC/DC), HayanbHas u KOHeYHasi 4YacToTa, yron gasbl 1 obuias anu-
TEeNnbHOCTb

YKNoH FeHepau,vm NNHENHoro HapacTaHua nnm cnaga ¢ HadalbHbIMU U KOHEYHbIMW 3HAYEeHUAMU, U
BpemMeHeM 0 U Nocrie KPUBbIX

TecT 6atapen | TecT pa3psiga 6aTtapen NOCTOSAHHLIM UMM UMMYIbCHBIM TOKOM BMECTE CO CHETYMKAMM Ay,
BT4 n BpemeHem

MPP Cnexe- Cumynsaumst noBegeHusl, OTCNEXnBaOLEN NMOBEAEHNE COITHEYHbIX MHBEPTEPOB MpPU MOMUCKE
Hue MaKcMMarnbHOM To4kn MolHocTn (MPP), npu Nnogknto4eHnn K TUMAYHOMY MCTOYHMKY Kak Cofl-
HeYHble MaHenwu.

0 lMoka pexum R/l akmueuposaH, docmyn K eeHepamopy yHKUul omcymemeayem.

3.10.2 OobLwee

3.10.2.1 OrpaHuyeHus

leHepaTop OYHKUMIN HEQOCTYNEH, HY NPU PYYHOM YNpaBrneHnn, H1 Npy yaanéHHoOM, eCrnin akTUBEH PEXUM COMNpPo-
TMBNeHus (pexunm yctaHoBku R/, Takke HasbiBaembln pexumoM UIR).

3.10.2.2 Pa3speweHue

AMNANTYObI reHepupyemble NPOU3BOSIbHBIM FrEHEPaTOPOM UMERT adheKTUBHOE pa3speLleHune B 52428 cTtyneHen.
Ecnu amnnutyga odeHb H13Kas 1 Bpemsi ANIMHHOE, YCTPONCTBO CreHepMpyeT MEHbLLE LLIAaroB 1 3a4acT MHOXECTBO
NMOEHTUYHBIX 3HAYEHWUIA OPYT 3@ APYTOM, FreHEPUPYHO NECTHUYHBIN 3dhdeKT. Kpome Toro, HEBO3MOXHO CreHepupoBaTh
KaXkayt KOMOVHALMIO BPEMEHN U Pa3fMYHbie aMnUTyAbl (YKIOH).

3.10.2.3 MwuHMManbHbIA YKNOH /| MakcMMmanbHoe BpeMsi HapacTaHusi

Mpun ncnonb3oBaHWM HapacTalLwero nunu cnagatowlero ogceta (T.e. yactn DC) B dpyHKUMSX Kak pamna, Tpane-
Lusi, TPEYronbHKK U JaXe CUHYC, TPeOYeTCs MUHMMAanbHBIN YKIOH, PAcCYUTLIBAEMbIV OT HOMUHASBbHbIX 3HAaYEHUN
HanpshKeHUs U TOKa, UMM MHA4Ye HACTPOEHHbIE YCTAHOBKM OyayT OTKIMOHEHbI YCTPOMCTBOM. Pacyét MuHumans-
HOro YKIOHa MOXET MOMOYb OMNpenenvTb, MOXET N OnNpeaenéHHoe HapacTaHne BO BPEMEHU ObiTb JOCTUTHYTO
ycTponcTeoM mnu Het. MNpumep: mogens EL 9080-60 DT, HomuHanom 80 B n 60 A. @opmMmyna: MUHUMMarbHbIN
yKkioH = 0.000725 * HomuHanbHoe 3HavyeHue / c. [ina npumepHon mogenu ato gact AU/At B 58 mB/c n Al/At B
43 mMA/c. MakcumansHoe Bpemsi, KOTOPOE MOXHO AOCTUIHYTb C MUHMMAIbHbLIM YKITOHOM paccyMTbiBaeTCs Toraa
Kak NnpmbnunamTenbHo 1379 ceKkyHa, B COOTBETCTBUM C (POPMYIOW ty.. = HOMUHaNbHOE 3HaYeHue / MUH. YKITOH.
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3.10.3 MeTton onepupoBaHus

[nga Toro, 4Tobbl NOHATL Kak paboTaeTr reHepaTop PYHKUMI 1N KaK HACTPOWMKN 3HAYEeHUI B3auMOZENCTBYOT, cre-
ayrouee criegyet NOMETUTh:

YcTponcTBO BCerga onepupyeTt Tpemsi yctaHaBnMBaeMbIMU 3HaYeHussmu U, | u P.

BbiOpaHHasa pyHKUMSE MOXET ObITb UCMONb30BaHa Ha 0OHOM M3 3HadYeHun U unu |, apyrue gBa Torga nocTosiHHbI
N nmetoT P AEKT orpaHnyeHnd. OTO 03HAYaET, YTO eCnu, Hanpumep, nNpumMeHsieTcs HanpsbxkeHue B 10 B Ha Bxoae
DC v dyHKUMA crHycomaanbHOM BOMHbI JOMMKHa onepuposath B Toke Mmexay 0 A (MuH.) n 40 A (makc.), 4to gact
Ha Bxofe MoluHocTb mexay 0 BT (MuH.) 1 400 BT (makc.). BxogHas MOLLHOCTb, TeM He MeHee, orpaHu4YeHa CBOUM
YCTaHOBIEHHbIM 3HadeHnem. Ecnu 6eino 300 BT, To B 3TOM cryyae, Tok 6bin 6b1 orpaHunyeH go 30 A u, ecnu no-
Ka3aTb Ha ocumnnorpade, oH 6bin ¢ BepxHUM npeaernom B 30 A u Hukorga He gocTur 6bl Lenu B 40 A.

Opyrow cnyyan, korga paboTaroT ¢ hyHKUMER, KOTopasi TIPUMEHSIETCH KO BXOAHOMY HanpshkeHuto. Ecnu ctatnyeckoe
HanpshKeHne yCTaHOBIEHO BbILLE, YeM aMNINTyAa NITC BO3MOXHOE CMELLEHME, TO Ha 3anycke yHKLMKN He ByaeT
peakuum, Tak Kak perynsiLms HanpsbkeHus orpaHnymnBaeT ee K 0 ¢ aneKTPOHHOM Harpy3Kor No-4pyroMy, Yem TOK Unm
MOLLHOCTb. KOppeKkTHbIe HaCTPOMKM AN KAXO0r0 U3 APYrMX YCTaHOBIIEHHbIX 3HAYEHWI, Crie4oBaTeNnbHO, BaXHbI.

3.10.4 PyuyHoe ynpaBneHue

3.10.4.1 Bbi6op PyHKUUM N KOHTPOIb
OpHy 13 yHKUMIA, onucaHHbIX B 3.70. 7 MOXHO BbI3BaTh, KOHUIypupoBaThb
N KOHTPONMPOBaTb Yepe3 CEHCOPHbIV 3KpaH. Buibop n KoHdwurypauusa Bos-
MO>HbI TObKO MpPU BbIKIMHOYEHHOM BXOAE.

» Kak BbIOpaTb (pyHKLUUIO U HACTPOUTL NapameTpbl:

1. I'Ile BblkNto4eHHOM Bxoge DC kocHuTechb CEHCOpPHOro y4yacTtkKa
Ha rmaBHOM 3KpaHe.

N

B 0630pe MEHIO, KOCHUTECb CEHCOPHOIo y4acTtKa 1 3aTeM no xeraemyto (*)yHKLI,MIO.

L

B 3aBucuMmocTu oT BbiGopa gyHKLMK, NocrneayeT 3anpoc, B KAKOM 3HauyeHUW reHepatop yHKUuiA ByaeT

MCNoJ1b30BaTbCA: mnnn

4. HactpoiTe napameTpbl Mo BalEMy YCMOTPEHUIO, TaKue Kak CMeLLeHe, aMnnuTyaa u yactota, Ansl CUHy-
covpanbHOW BOMHbI Hanpumep

Ansa yacmu AC yHKuUU U, ecriu pasHuya Mexoy HaqarbHbIM U KOHEYHbIM 3Ha4eHUem

o amnnumyOsl Unnu Yacmomsl CrUWKoOM Masa (MuH. AY/At), @ 3asucumocmu om epeMeHU,
komopoe ornpederieHo 0115 00HO20 3arycka hyHKYUU, 2eHepamop ¢hyHKUUU He npumem
ycmaHo8KU U rosisumcs owubka.

5. Takxe YCTAHOBUTE JIMMUTbLI HANpsaXXeHnA, Toka N MOLWWHOCTU, KOTOPbIE Bbl MOXETE HanTK Ha CEeHCOpHOM

y4vyacTKe

Bxod 8 pexxum eeHepamopa hyHKyul, obujue numumsi Komopo2o cbpoweHbi o be3onac-
o HbIX 3Ha4YeHuU, Moxem riomewams pyHKyuUU pabomams. Hanpumep, ecriu 8bl IpUMeHsi-
eme 8blbpaHHyo (byHKUUK Ha 8XO0HOU MOK, moada fuMum rosiHo2o moka He OO/mKeH
rnepecekamscsi U He O0/mkeH 6bimb MakuM e 8bICOKUM Kak cMeweHue + amnaumyda.

HacTpoviku pas3nuuHbix yHKLMIA OnMcaHbl HuKe. [ocne nx BbINONMHEHWs,(PYHKLNS MOXET BbiTb 3arpyeHa.

» Kak 3arpy3uTb ¢yHKLMIO
1. Tocne HacTponku 3HadYeHuit Ana TpebyeMoln reHepauum curHana,
KOCHUTECb CEHCOPHOIO y4acTka

3aTem yCTpONCTBO 3arpy3uT AaHHble BO BHYTPEHHWIA KOHTPOSNEP U CMEHUT
auncnnen. Bckope nocne Toro, Kak ctaTu4yeckue 3Ha4YeHusi YyCTaHOBMEHbI
(HanpsbkeHne, MOLLHOCTb, TOK), Bxoa DC BKIOYEH U CEHCOPHbLIN Yy4aCTOK

nosiBUNCS, PyHKUMA MOXET ObiTb 3anylleHa.
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®

Cmamuuyeckue 3Ha4eHUs1 3¢bgbeKmuUBHbI Ha UCMOYHUKE He3amMednumeribHO, Mocre 3azpy3Ku
yHKYUU, maK Kak oHu eKkrrodarom exo0 DC asmomamuyecku, Orsi co30aHusi cmapmoegozo
MOMOXKeHUs1. OmMu cmamud4yeckue 3Ha4eHUs npedcmassisiom cumyauyuro neped Ha4anom u rnocse
OKOHYaHUs (hyHKUUU, Mo3amomy yHKUuu Hem Heobxodumocmu HaduHams ¢ 0. YckmodeHue:
npu ucnonb3o8aHuU hyHKyuu kK moky (l), He 6ydem cmamuyeckoao 3Ha4eHus, hyHKUYUs eceada

bydem HavyuHambcs ¢ 0 A.

» Kak 3anycTUTb Y OCTaHOBUTb (PYHKLUIO

1. ®OyHKUMSA MOXeT BbIThb 3anyLieHa KacaHuem nnn Haxkatnem kHonku On/Off, ecnn Bxog DC B
3TOT MOMEHT BbIKITHOUeH. PYHKLUMS 3anyCcTUTCS He3ameanuTenbHo. B cniyyae ucnonb3oBannst START, npu
oTkntoveHHoM Bxoge DC, oH ByaeTt BKNOYEH aBTOMAaTUYECKM.

2. ®yHKUMA MOXeT BbiTb OCTAHOBMEHA KacaHuem unu Haxatnem kHonkn On/Off. Mexgy atnm
nMeeTcs pasHuua:

a)

OCTaHaBlnnBaeT TOJ1bKO q.)yHKLI,I/I}O, Ho Bxoa DC ocraercs BKAKYEHHLIM CO CTaTUYECKUMU
3HaYeHUsAMN B AENCTBUMN.

b) KHonka On/Off octaHaBnuBaeT dyHKLUMO 1 BbikntovaeT Bxog DC.

@

JTroboli cusHan mpesoau ycmpolicmea (nepeHanpsikeHue, nepespes U m.rn.) unu sauwuma
(OPP, OCP), unu cobbimue ¢ deticmsuem = Tpegoza ocmaHassnugarom xo0 medyeHus hyHKUUU
asmomamu4ecku, omkrtodyarom exod DC u coobuiarom o mpegoze.

3.10.5 CwuHycompganbHasa pyHKLUMA
Cnegyowme napameTpbl MOTYT KOHOUIYpUPOBaTLCH AMsi CUHYCOMOANbHON (DYHKLNM:

3HaueHue Odwnana3oH OnucaHue
I(A), U(A) 0...(HomuHanbHoe 3HayeHue -|A = AMnnNutyaa reHepupyemMoro curHana
(Off)) ot U, I
[(Offs), (A\)...(HomnHanbHoe 3HaueHue - | Offs = OdpceT, 0CHOBaAHO Ha HyNEeBOW TOUYKE MaTteMaTn4eCKowm, Cu-
U(Offs) (A)ot U, I HycounaanbHOWM KPUBOW, HE MOXET ObITb MEHbLLE, YeM amMmnnuTyaa

f(1/)

1...10000 My

CTaTuyeckast yactoTa reHepupyemoro curHana

CxemaTuyeckasi anarpamma:

Amplitude

Amplitude

lMpuMeHeHWe n pe3ynerar:

HopmanbHbIi curHan cuHycomnaanbHOW BOSHbI FeHepy-
pyeTcsi M NPUMEHSIETCS K BbIOPaHHOMY YCTaHOBIIEHHOMY
3Ha4YeHuto, HanpumMep, Toky |. Mpn NOCTOSIHHOM BXOOHOM
HanpsXeHUN, BXOAHOW TOK Harpy3ku noTedeT CUHYCou-
[JarnbHOWM BOMHON.

[Ona pacdyeta mMakcumanbHOW BXOOHOW MOLLHOCTMU,
3Ha4YeHna aMmnnnTyabl U CMeLLEeHNA TOKa OO0 KHbI ObITb
nobaBneHbl.

Mpumep: npy BoIBpaHHOM BXO4HOM HanpsixeHun 15 B
n cuHyc |, yctaHaBnuBaetcs amnnutyaa 25 A u cmelle-

3 Hue 30 A. PesynbTupytolias MakcumarnbHas BXogHas
5 MOLLHOCTb JOCTUraeTcsl Torga Ha HauBbICLLEN TOYKE
_-—— CMHycomaansHoONM BomnHbl U paBHsetcs (30 A + 25 A) *
| 15B =825 Br.
< | >t
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3.10.6 TpeyronbHas ¢yHKLUA
Cneaytowme napameTpbl MOTYT KOHUIypupoBaTbCs Anst PYyHKLUN TpeyronbHON popMbl:

3HauveHue |[duana3oH OnucaHue
I(A), U(A) |0...(HomuH. 3HaueHune - (Offs)) ot U, | | A = AMnnntyaa reHepupyemoro curHana
[(Offs), 0...(HomwuH. 3HayeHme - (A)) ot U, | Offs = OdpceT, N0 OCHOBAHMIO Ha TPEYrorbHON BOSHbI
U(Offs)
t1 0.01 mc...36000 ¢ Bpems NO3MTUBHOrO CKroHa curHarna TpeyroribHOW BOMHbI
t2 0.01 mc...36000 c Bpems HeraTMBHOMO CKOHa curHana TpeyroribHOM BOSHbI
lpu ycmaHo8Ke o4eHb ManeHbKo20 epeMeHu 0nsi t1 u t2 Herb3s 6ydem docmuyb peayrnuposku
o amrnumyda Ha exode DC. [Npakmuyeckoe npasusio: YemM MeHbWwe 3Ha4yeHue 8peMeHuU, mem
MeHbWe UCmuUHHasi amniaumyada.
Cxematuyeckas guarpamma: lMpumeHeHWe n pesynesTar:
A leHepupyeTcsi cMrHan TpeyronbHOW BOMHbI Arsi BXOAHOMO TOKa
A (MpsIMOI) MM BXOQHOIO HanpsbkeHust (Henpsimow). Bpems no-
3UTVBHOIO M HErATUBHOIO CKITOHA pPa3nn4aeTcs U MOXET ObITb

A YCTaHOBMNEHO HE3ABUCKMO.

CwmelLeHne NoaHMMaeT curHan Ha ocu Y.

Cymma nHTepBanos t1 n t2 gaet Bpems uyknia v ero npoTmeo-
MOMOXHOCTb - YaCTOTY.

Amplitude

Mpumep: Tpebyetcs yactota 10 Ny u ANUTENBHOCTL Nepuoaa
- —- oypet 100 mc. 3t 100 Mc MoryT GbITb CBOOOOHO pacnpene-
nexbl B t1 1 t2, Hanpumep, 50 mc:50 mc (paBHOOGEOPEHHBbIN
TpeyronbHuK) unu 99.9 mc:0.1 Mc (MPSAMOYronbHbIN TPeYrorib-
HUK U MUoobpasHbIi).

&
<

Offset

t1

3.10.7 lpsmoyronbHasa pyHKUMSA
Cnegyowme napameTpbl MOTYT KOHUIypupoBaTbCs Ans OyHKLUN NPAMOYrONbHON (DOPMBbI:

3HaueHue | Quana3oH OnucaHue
I(A), U(A) [0...(HomuH. 3HauveHue - (Offs)) ot U, || A = AMnnuTyga reHepmMpyemoro curHana
[(Offs), 0...(HomuH. 3HadeHme - (A)) ot U, | | Off = OcbceT, N0 0OCHOBaHMIO NPSIMOYTONbHOW BOJSTHbI
U(Offs)
t1 0.01 mc...36000 ¢ Bpems (MMMynbc) BepXHero 3HavyeHus (aMmnnuTyabl) Npsmo-
YroNbHOWM BOSHbI
t2 0.01 mc...36000 c Bpewms (nay3a) 6a30B0ro 3HavyeHus1 (CMeLLEHWs1) NPSAMOYTorb-
HOW BOJHBbI.
lpu ycmaHo8Ke o4eHb ManeHbKo20 epemeHu Onisi t1 u t2 Herb3s 6ydem docmuyb peayrnuposku
0 amrnumyda Ha exode DC. [Npakmuyeckoe npasusio: YemM MeHbWe 3Ha4eHue 8peMeHU, mem
MeHbWe UucmuHHas amnnumyoa.
Cxematuyeckas guarpamma: MpumeHeHWe n pe3ynksTar:
A leHepupyeTcs NpsiMOyronbHasi UNW kBagpatHasa gopma cur-
4 Hana Anst BXo4HOro Toka (MpsiMoi) UM BXOAHOTO HaMNpPsKeHWs
B o _ (Henpsimont). MHTepsansl t1 n t2 onpegensioT, Kak 4oNro 3Have-
HWe aMmnnMTyabl (MMNynbca) U Kak JOMNTo 3HaYeHMEe CMELLEHMS
(nay3bl) ahPEKTMBHEI.
(]
E CwmeLLeHne NogHMMaeT curHan Ha ocu Y.
[=%
g C nHtepBanamu t1 n t2 oTHOWEHNE MMNynbc-nay3a (paboumnin
LK) MOXeET 6bITb onpegeneHo. Cymma t1 n t2 gaet Bpems
- . LMKIa 1 ero NpoTUBOMOMOXHOCTb - YacToTy.
A
- | | | Mpumep: TpebytoTca NpsiMoyrornbHas BonHa curHana 25 Ny u
g | | | pabounn umnkn 80%. Cymma t1 n t2 nepuog, 1/25 'y = 40 mc.
v ! | | [na paboyero unkna 80%, Bpems nmnynsca (t1) 40 mc * 0.8
o ] 2 [ >t = 32 mc 1 Bpems naysbl (t2) pasHo 8 mc.
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3.10.8 TpaneueuganbHas yHKUUA
Cnepyowme napaMmeTpbl MOTyT KOHUIypupoBaTbCa Ans pyHKLMM TpaneueaansHon popmel:

3HaueHue | Quana3oH OnucaHue

I(A), U(A) [0...(Hom. 3HaueHue - (Offs)) ot U, | |A = AMnnuTyaa reHepupyemoro curHana

[(Offs), 0...(Hom. 3Ha4eHue - (A)) oT U, | Offs = OdpceT, N0 OCHOBaHUIO Tpaneumm

U(Offs)

t1 0.01 mc...36000 ¢ Bpemsi N03MTUBHOrO CKroHa curHana copmbl Tpaneuum
t2 0.01 mc...36000 c Bpemsa BepxHero 3Ha4eHust curHana popMbl Tpaneumm

t3 0.01 mc...36000 ¢ Bpewmsi HeraTvBHOro ckrnoHa curHana chopMbl Tpanewumum

t4 0.01 mc...36000 ¢ Bpemsi 6a30B0Oro 3HaueHuUsi (CMELLEHNS) cUrHana Tpaneumm

CxemaTtuyeckasi anarpamma:

Amplitude

Offset

» t

»

t1

3.10.9 ®yHkumna DIN 40839

Ota dhyHKLMsi 6asmpyeTcs Ha kpyeow, onpegeneHHon B DIN40839/EN ISO 7637 (testimpulse 4), 1 MOXET MPUMEHATLCSA
TOmNbKO ANs HanpsixeHus. OHa ByaeT MoaenvMpoBaTh TEYEHUE HANPsKeHUSI aBTOMOGUIbHON GaTtapen Bo BpeMs 3any-
cka asuratens. Kpveasi pasgeneHa Ha 5 cekBeHUMI (quarpaMmma HUXKe), Kaxkaasi M3 KOTOpbIX MMEET OAMHAKOBbIE Na-
pameTpbl. CTaHaapTHble 3Ha4eHmst DIN yxe ycTaHOBNEHbI Kak 3Ha4eHMs N0 YMOMYaHuWIo, ANs NSTU TOYEK CEKBEHLINA.

Cnepytowme napameTpbl MOryT KoHdurypupoaTtbes ans dyHkumm DIN 40839:

NpumeHeHne n pesynerar:

30ecb TpaneuenganbHblA CUrHaNM MOXeT ObITb MPUMEHEH Anis
ycTaHoBkM 3HaveHns U nnum |. CknoHbl Tpaneumy MoryT ObITb pas-
JMNYHbIMKN yCTaHOBKOI7I Pa3HOro BpeMeHn ana pocta n 3aTyxaHua.

[nutenbHoCTb nepuoga 1 4actoTa NOBTOPEHUA 3TO pe3ynbrar
YeTblpeX BpEMEHHbIX 3J1eMEHTOB. C nogxogawmmm HaCTpOI7IKaMI/I,
Tpaneuna MoXeT ObITb Ll,e(*)OpMI/IpOBaHa B TPEYroribHyH BOJIHY
MInn NpPAMOYrosnbHYH. CnepoBaTtenbHo, OHa MeeT yHuBepcanbHoe
ncnonb3oBaHune.

lpu ycmaHo8Ke 04yeHb Maroeo epemMeHu
0151 t1 Herb3s1 6yGem Bocmuyb peayrnuposKku
o amrnumyda Ha exode DC. [Mpakmuyeckoe
rpasusio: 4eM MeHblWe 3Ha4yeHuUe 8pemMeHU,
mem MeHbWe UCMmuHHas amniaumyoa.

3HayeHue |[Owuana3oH Moc. | Onucanwme

Ustart 0...Hom. 3HaveHne ot U|[1-5 |HavanbHoe HanpsbkeHune ykroHa

Uend 0...Howm. 3HaveHne ot U [1-5 | KoHe4HOe HanpsixeHue yKroHa

Bpewms ceks. [0.01 mc...36000 c 1-5 |Bpewms yknoHa

Lunknbl ceks. |« nnn 1...999 - KonnyecTtBo NOBTOpPEHUIN BCEN KPUBOW

Bpewma t1 0.01 mc...36000 c - Bpewmsi nocne umkna nepea noBTopeHnem (Uukn <> 1)

CxemaTtn4eckas anarpamMmma:

A

U start

MprumeHeHne n pesynerart:

OcHoBHOe ucnonb3oBaHWe YHKLUN 3TO Harpyska MCTOYHMKA,
T. €. UCTOYHUKA NUTaHWS, KOTOPbI HE MOXET reHepnpoBaTh cam
KpuBYI0, a BblgaeT ctatudeckoe HanpsxeHue DC. Harpyska
OencTByeT Kak nornotutenb 6bICTPOro nageHus BbIXO4HOMO
HaNPs>KeHNA NCTOYHMKA NUTaHWS, NO3BONSAOLLEIO TEYEHUIO Bbl-
XO[HOro HanpsibkeHnsa cooTBeTcTBoBaTh KpmBon DIN. Mmeetcs
TONbKO OAHO OrpaHuUYeHne ANs UICTOYHMKA 3TO Hanuymne B HeM
(perynunpyemoro) orpaHuyeHust Toka.

KpuBas nogumHsaetcs tectoomy nmnyrnscy 4 B DIN. C nogxoas-
UMMM HacTponKamu, Apyrue TeCTOBbIE UMMYSbCbl MOTYT ObITb
cMMynupoBaHbl. Ecrnn kpyBon B cekBeHUuuMn 4 cneayet ObiTb

> t . .
1 2 |3 4 5 t CVIHYC BOJTHOW, TO 3TN 5 CEKBEHUMI JOMKHbI ObITb NEPECTPOEHbI
< Sequence points > B NPOM3BONbHOM reHepaTope.
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3.10.10 lMpowusBonbHaa pyHKUUA

MpounsBonbHaga (cBo6oAHO onpenensemas) yHKUMsS npeanaraeT Nnofb3oBaTento AONONMHUTENBbHBIE BO3MOXHOCTH.
[ocTynHbl 99 ToueKk CeKBEHUUIN AN TOKA U HaMpshKeHUs, BCE U3 KOTOPbIX MMEKT OAMHAKOBbIE NapameTpbl, HO
KoTopble MOryT BbiTb MO-pPa3HOMY CKOHUIypupoBaHbl, TakuM o6pa3om, MOXeT ObiTb MOCTPOEHa COBOKYMHOCTb
npoweccoB yHKunn. 3T 99 Touek MOryT UATK OOHa 3a ApYyron B Grioke, n 3TOT OrIOK CEKBEHLIMA MOXET 3aTeM
ObITb NOBTOPEH MHOTMO pa3 Unn 4o 6eckoHeYHOCTU. Touka CeKBEHLUN UK BNOKM Ha €€ OCHOBE OENCTBYIOT TOMNBKO
05151 TOKa Uy TONbKO ANs1 HAaNPshKeHUs!, MO3TOMY CMELLMBAHME HAa3HAYeHUN Ha TOK N HanpshXKeHne HEBO3MOXKEH.

[MpounsBonbHas kpnBas NOKpblBaeT NuHenHoe aBmkeHnsa DC ¢ cuHyc kpyneon AC, Ybst amnnuTyaa n YactoTta cdop-
MUPOBaHbI MEXAY HaYanbHbIMU U KOHEYHBIMY 3Ha4YeHMAMU. Ecnn HadanbHasa yactoTa Fs = koHevHom yacToTe Fe =
0 'y, AC 3Ha4yeHus He nmetloT Bo3aencTema 1 Tonbko DC vacTb adpdpekTnBHa. Kaxkaas cekBeHUms pacnpeneneHa
BO BpeMeHH, B koTopoM kpueast AC/DC byaeT reHepvpoBaHa OT Havarna u o KoHua.

Cnegaytolme napameTpbl MOTYyT KOHGUIYPUPOBAaTLCS NS KaXKAOWM CEKBEHLMM B MPOU3BOSNbHONM (YHKUMK (Tabnmny-
Hble NapaMeTpbl ANs Toka, HanpsbkeHust 6yayT Us, Ue 1 T.Nn.)

3HauyeHue |[OuanasoH OnucaHue

Is(AC) 0...50% HomuHanbHoe 3HavyeHue | | HavanbHas amnnuTtyga CUHYC YacTu BonHbl kpusor AC
le(AC) 0...50% HomuHanbHoe 3HayeHue | | KoHeyHas amMnnnTyaa CvHYC YacTu BOMHbI Kpuson AC
fs(1/T) 0 ly...10000 Iy HavanbHasi YyactoTa CMHYC 4YacTu BOMHbI KpmBon AC
fe(1/T) 0 lMu...10000 Ny KoHeuHas yactoTa cuHyc YacTu BorHbl kpuson AC
Yron 0°...359° HaudanbHbI yron cMHyc Yactu BOMHbl kpmueon AC
Is(DC) IS(AC)...(Hom. 3HadeHue - Is(AC)) ot | | HayanbHoe 3HayeHune Yactn DC kpuson

le(DC) le(AC)...(Hom. 3HayeHme - le(AC)) oT | | KoHevHoe 3HaveHne vacTu DC kpusom

Bpemsa cexs.|0.01 mc...36000 c Bpemsi BbIOpaHHOWM TOUKN CEKBEHLIMM

Bpemsi cekseHyuu Bpemsi ceks. u HayasibHasi, U KOHeYHasi 4acmombsl coomHocsmcs. MuH.
o 3HayeHue 0ns Af/s = 9.3. Takum obpa3om, Haripumep, ycmaHoeka fs = 1 [y, fe = 11 'y u Seq.
time = 5 cek. He bydem npuHsima, mak Kkak Af/s mosnbko 2. Bpems cekgeeHyus 1 cek. 6b1ro bl
MPUHSMO Uriu, ecriu ocmaemcsi epemsi Ha 5 cek., mo fe = 51 'y domkHa 6bimb ycmaHoe8/eHa.

U3MEHEHUE Ceblle PacliupeHHO20 8PeMeHU HEBO3MOXHO U, 8 MakoM Crlydae ycmpolicmeo

0 U3meHeHuUe amnnumyobl Mex0y Ha4aroM U KOHUOM 3mo 8peMsi cekseHuuu. MuHumarnbHoe
coobwum o HernpuMeHUMbIX HacmpoUKax..

Mocne npuHATUSE HAaCTpoek Anst BblopaHHbIx cekBeHumn ¢ COXPAHUTD, cnepytolmne cekBeHLMM MOryT KOHpury-
pupoBaTbcs. Ecnu HaxxaTa kHonka JAJIEE, nosiBuTCA BTOpPOW 3KpaH HAacTpoek, B KOTOPOM O0TODpa3sTcst BceobLime
HacTpoWkM Bcex 99 ToueK CEKBEHLMMN.

Cne,qyrou.l,me napamMeTpbl MOXXHO YCTaHOBUTb AJ14 BCEro Te4eHnd I'IpOI/I3BOJ'IbHOl7I (*)yHKLI,VIVIZ

3HaueHue |[duanas3oH OnucaHue

CTtapt cekB. |1...KoHeuH. cekBeHuus |NepBasi Touka cekBeHLUMN B brioke

KoHel, cekB. |Hay. cekBeHUms...99 lNocneaHsasa Tovka cekBeHUun B broke

Linknbl ceks. |~ nnun 1...999 KonuyectBo uuknos 3anycka 6rnoka
CxemaTuvyeckasi auarpamma: lMpumeHeHWe n pesynbrar:
A Mpumep 1
A
Q?o\ PaccmoTpenune 1 umkna 1 Toukm cekBeHuun ns 99:
L
& 3HaueHnst DC gns ctapTa 1 KOHLa OOMHAKOBbIe Tak e, Kak aMmnnn-

Tyaa AC. C vactoton >0 Te4eHue CUHYC BOMHbl YCTAHOBIEHHOMO
3HaYeHWs reHepupyeTes C onpeaeneHHon amnianTyA0n, YacTOTON U1
Y cmelseHune (odcet, 3HayeHne DC Ha cTapTe un KoHLE).

Yncro CUHYC BOMH Ha LMKIT 3aBUCUT OT BPEMEHW CEKBEHLIMM U Ya-
ctotbl. Ecnu Bpems cekBeHummn 1 ¢ n yactota 1 'y, To Byget To4HO
1 cuHyc BonHa. Ecnu Bpems 0.5 ¢ npu Ton ke yacTtoTe, TO OyaeT
BOJTHA MOMYCUHYC.

Crapt (DC)
Konew (DC)

\ 4

A\ 4

Bpems cekBeHUun
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Cxematuyeckas guarpamma:

Crapr (DC)
Konew (DC)

Bpems cekBeHUUn

Crapr (DC)
Konew, (DC)

/
Koneu (AC)

\
Crapr (AC)

Bpems cekBeHUun

Crapt (DC)

|
1 (CTaPT) ) f (koHew) le>|
»l

Bpems CeKBeHLMM L

Crapr (DC)
Kohew (DC)

<
<

P
>
>

Bpems cekBeHUUn

Konew (DC)

Crapr (DC)

A\ 4

Bpems cekBeHUun

\ 4
~

MpumeHeHne n pesynbrar:

Mpumep 2
PaccmoTtpeHune 1 umkna 1 To4kmn cekBeHummn m3 99:

3HaueHunst DC Ha cTapTe u B KOHLIe ognHaKoBble, HO amnnutyga AC
HeT. KOHeYHo, 3HadeHune Bbilwe, YeM HadarnbHoe, Takum obpasom
amMnnnTyaa NOCTOSIHHO, Ha NPOTSXEHUN BCe CEKBEHLMMW, BO3pacTaeT
C KaXKoWn HOBOW BOMHOWN NOMyCMHYyCca. OTO BO3MOXHO TOMbKO, €CNn
BpeMs CEKBEHLMM 1 YaCcToTa MO3BOSOT CO34aBaTb MHOXECTBO BOSTH.
Hanpumep, ana f =1 'y n Bpems cekB. = 3 ¢, Tp1 NOMHbIE BOSHbI
OyayT creHepupoBaHsbl (npu yrne = 0°) n 310 ognHakoso ans f = 3
'y n Bpemsa ceks. = 1 c.

Mpumep 3
PaccmoTpeHune 1 umkna 1 Toukmn cekBeHuumn m3 99:

3HaveHns DC Ha ctapTe 1 B KOHUe HepaBHbl kak AC 3HaveHus. B
06onx criyqyasix KOHEYHOE 3HaYeHVe Bbille, YeM HadvanbHoe, Taknum
06pa3om cmeLLeHre Bo3pacTaeT oT Havana k koHuy DC n amnnutyga
TaK Xe C KaXJov HOBOW BOMHOW NOMyCcuHyca.

JononHntenbHO, NepBasi CUHYC BOMHa CTapTyeT C HEraTMBHOW YacTu
n3-3a yctaHosneHHoro yrna 180°. HavarnbHbI yron MoXeT cMeLuaTb-
cs ¢ warom B 1° mexay 0° n 359°.

Mpumep 4

PaccmotpeHune 1 umkna 1 Toukmn cekBeHumm m3 99:

lMoxoxe Ha npumep 1, HO C APYron KOHEYHOM YacToTol. 34ech OHa
nokasaHa Kak Bbllle, YeM HavanbHag 4Yactota. OHa BO3OencTByeT

Ha nepunon CMHYC BOJIH Tak, YTO Ka)Kgad HOBaA BOJIHA 6yp,eT Kopo4e
BCEro pa3maxa BpeMeHn cekBeHUnn.

Mpumep 5

PaccmoTtpeHune 1 umkna 1 Toukmn cekBeHumm m3 99:

CpaBHMMO C NpuMepoMm 1, HO HadanbHOW W KOHeYHoW YacTtoTon 0
u. Bes vyacToThl He ByaeT co3gaHa YacTb CUHYC BOSHbI AC 1 TONMbKO

yctaHoBku DC 6yayT adpeKkTnBHbI. [eHeprpyeTCcs YKITOH C rOPU30H-
TanbHbIM XO40M TEYEHUS.

Mpumep 6

PaccmoTpeHune 1 umkna 1 Toukmn cekBeHumm m3 99:

CpaBHMMO C npumepom 1, HO C Ha4YanbHOW U KOHEeYHO YactoTon 0
4. Be3 4yacToThl He ByaeT co3gaHa YacTb CUHYC BOSHbI AC 1 TOMbKO

ycTaHoBku DC 6yayT adhekTvBHbI. 34eCb HaYanbHbIE Y KOHEYHbIE
3HaYeHVst HepaBHbI Y FEHEPUPYETCS MOCTOSIHHO HAPACTAOLLMIA YKITOH.
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OB6beauHsa BMecTe pasnmnyHo CKOHUINYpMpPOBaHHbIE NOCNEA0BaTENbHOCTU, MOXET ObiTb CO3AaHa COBOKYMHOCTb
nporpeccuit. [pamoTHOe KOHPUIyprpOoBaHNe NPON3BOIBLHOTO reHepaTopa MOXeT BbITb MCMONB30BaHO Aflsi CO3A4aHNS
TPEYrofibHOM, CUHYCOMAanbHON, MPSIMOYrOfIbHOM MW TpaneLuenaanbHOM BOSTH OYHKLMIA U TakUM 00pasom, MOXET ObITb
npoun3segeHa NocneaoBaTenbHOCTb MPSIMOYTOMbHbIX BOSTH C Pa3nyMyHbIMU aMnnnTyaaMm unm pabounmm umuknamm.

CxemaTtn4eckas anarpamMmma:

A
A

A
A\ 4
A

Touka 1

Touka 2

Touka 1 Touka 2

ou.

Touka 4

MpumeHeHne n pesynerarT:
Mpumep 7

PaccmoTpenne 2 umMknoB 1 TOYKM CEKBEHLIUM
13 99:

3anyckaeTcsa nocnenoBaTternibHOCTb, CKOHK-
rypupoBaHHas kak B npumepe 3. o 3anpocy
HacTpoek koHevHoe cmelleHne DC Bbliwe, Yem
HayarnbHoe, 3anyck BTOPOW MocriefoBaTenb-
HOCTW BEPHET MPEXHWUIA CTapTOBbIA YPOBEHb
0e30THOCUTENBLHO 3HAYEHUA OOCTUTHYTHIX B
KOHLe NnepBoro nycka. ATo MOXET MPOU3BO-
OUTb paspbiB BO BCEM Te4eHUU (MOMEYEeHOo
KpacHbIM), KOTOPbI/ KOMMEHCUPYETCS TONMbKO
aKKypaTHbIM BbIDOPOM HaCTpOEK.

Mpumep 8

PaccmoTpeHne 1 uukna 2 To4eKk CeKBEHLUN
13 99:

[Be cekBeHUMW MayT HenpepbiBHO. lepBas
reHepypyeT CUHYC BOfHY C BO3pacTaroLlen
aMnnuMTyaoun, BTopas ¢ ybbiBatoulen. Bmecte
OHW MPOU3BOAAT NMPOrPeccumio, Kak nokasaHo
cnesa. [nsa Ttoro, 4ToObl 06EecneYnTb NosiB-
neHne MakcMManbHOW BOJMHbI MocepeauHe
TONbKO OOUH pa3, NepBasi CEKBEHLMS OOMKHa
3aBepLINTLCS C NO3UTUBHOW MOSTYBOSTHOM U
BTOpasi HayaTbCs C HeraTMBHOW MONYyBOJHBbI,
KaK nokasaHo Ha gvarpamme.

Mpumep 9

PaccmoTpeHune 1 uyukna 4 Toyek CekBEHLUN
13 99:

Touka 1: 1/4 cuHyc BonHbI (yron = 270°)

Touka 2: 3 CMHYC BOIHbI (OTHOLLEHME YacToThl
KO BpeMeHu cekBeHumn: 1:3)

Touka 3: ropm3oHTanbHbIv YkioH (f = 0)
Touka 4: yobiBatowwmi yknoH (f = 0)
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3.10.10.1 3arpyska n coxpaHeHue NPOU3BONbHON PYHKLUMN

99 To4eK CEeKBEHLMIN MPON3BONbHOM (PYHKLMKN, KOTOPbIE MOTYT KOH(UIYPUPOBAaTLCS BPYYHYIO C NaHenu ynpasene-
HWS1 yCTPOMCTBA W1, KOTOPbIE NPUMEHMMbI K HAMPSXKEHWIO UK TOKY, MOTYT OblTb COXpaHeHbl nnu 3arpyxeHsl ¢ USB
HocuTens Yepe3d USB nopT Ha nepeaHen naHenu. [maBHbIM 06pa3om, Bce 99 ToUek CEKBEHLNIN COXPAHAKTCS UM
3arpyaroTcs Mcnornb3oBaHMeM TekcToBoro hanna tuna CSV (oTaeneHHbIX TOYKON C 3ansToun), KOTOpbIA npea-
CTaBnsieT cobon Tabnuuy 3Ha4YeHWN.

[ns 3arpysku Tabnuubl CEKBEHUWIA ANs NPOM3BOSIbHOINO reHepaTopa, AOMKHbI ObiTb BbIMNOMHEHbI crieaytoLme
TpeboBaHus:

e Tabnuua gormkHa cogepkaTtb TO4YHO 99 CTPOK ¢ 8 nocrneayoLLmMMy 3Ha4YeHUsAMM (8 CTONBLOB, OTAENEHHbIX TOYKOW
C 3ansiToi) 1 He OOoMKHA MMETb NMPOMEXKYTKOB.

e PasgenuTenb CTONOLOB (TOYKa C 3ansTomn, 3anaTas) 4oSMKHbI ObiTb BbibpaHbl napameTpoM “PasgenuTens danna
USB”; Takke onpegenseT OeCcATUYHbIN pasaenuTens (Todka, 3anaTas).

o ®annbl JomKHbI XpaHuTbes BHYTpu nankn HMI_FILES, kotopas gomxkHa 6biTb B kopHe USB Hocutens.

o IMa davina fomkHo Becerga HadmHatbes ¢ WAVE_U vnn WAVE_| (6onbluve nnu manbsie Byksbl).

e Bce 3HaueHus B KaXX4oM CTPOKE U KOMOHKE AOIMKHbI ObITb BHYTPY ONpeAeneHHOoro Anana3oHa (CMOTpUTE HUXeE)
e Ctonbupl B Tabnuue JomkHbl ObiTe B ONpeaeneHHOM Nopsake, KOTopbii He AOMKeH OblTb U3MEHEH.

CnepytoLmne amanasoHbl 3Ha4eHU B Tabnuvue, OTHOCSATCS K PYYHOIN KOHGUrypaumm npomnsBoSibHOro reHepaTopa.
(3aronoBkuM KONMOHOK Kak B Excel):

KonoHka |MNapameTtp [nanasoH

A AC CraproBas amnnutyga|0...50% U wnu |

B AC KoHevHas amnnutyga |0...50% U wnn |

C HavanbHas YyacToTa 0...10000 'y

D KoHeyHas yacToTa 0...10000 'y

E HavanbHbin yron AC 0...359°

F DC CraptoBbi odcer 0...(Hom. 3HayveHve o1 U unu |) - AC CtaptoBas amnnuTyga

G DC KoHeuHbIi odceT 0...(Hom. 3HayeHwne ot U unu |) - AC KoHeyHasa amnnutyga

H Bpewmsi, B MKpC 100...36.000.000.000 (36 mnpg. MKpc)

MogpobHocTM 0 NnapameTpax 1 Npon3BoribHOM yHKUuK cmopute B ,3.710.70. lNpoussornbHas yHKUUS”.

Mpumep CSV:

A B cC D E F G H

1 120,00 30,00 5 5 90 50,00 50,00 50000000
2 30,00 20,00 5 5 90 50,00 50,00 30000000
3 10,00 0,00 0 0 0 0,00 0,00 1000
4 10,00 0,00 0 0 0 0,00 0,00 1000
5 10,00 0,00 0 0 0 0,00 0,00 1000
6 0,00 0,00 0 0 0 0,00 0,00 1000

[Mprmep nokasbiBaeT, YTO TOMNbKO NepBbIe ABE TOYKM CEKBEHLMN CKOH(PMIyprpoBaHHbIE Kak Apyrue, yCTaHOBMEHbI
no ymondanuto. Tabnuua morna 6biTb 3arpykeHa kak WAVE_U vnn WAVE_| npu ncnonbsoBaHuu, Hanpumep,
mogenu EL 9080-60 DT, noTomy 4TO 3HaYEHNSA NOAOLNN Obl NO HAMPSPKEHUIO M MO TOKy. HanmeHoBaHue danna
yHuKaneHo. dunbTp npegoTBpallaet ot 3arpysku dpann WAVE_| nocne Toro, kak BeibpaHa lNMpoussoneHo --> U B
MeHIo reHepaTtopa yHkumi. ®avin He 6bin Bbl OTOBPaXkeH B CnncKe.

» Kak 3arpy3untb Tabnuuy cekBeHuun (100 cekBeHumuin) ns USB HocuTens

1. He ycranasnusaiite Hocutens USB unu yaanure ero.

2. OtkpoitTe MeHIo BbibGopa dyHKLMM reHepaTopa dyHKLmI Yepes MEHIO
-> [‘eHepaTtop OyHKuui -> MNpounssornbHo -> U/I. MNMossuTtes akpaH “Bbl-
Bop cekBeHUUN, Kak NOKa3aHO cnpasa

3. KocHutech yyactka , 3aTeM 1 nocregynTe MHCTPYK-
LMAM Ha akpaHe. Ecnu xoTsa 661 oguH dharin onosHaH (HaMeHoBaHue
1 NyTb harinoB ONM1CaHbI BbILLE), yCTPOMCTBO MOKAXET CNUCOK channos
ans Bblbopa.

4. KocHutech yuactka B HWXXHEM npaBoM yrny. Torga BbIGpaHHbIN dhalin NpOBEPSIETCA 1 3arpyxaeTcs,
ecnun oH nogxoauT. B cnyyae ecnv He NOAXOAWT, YCTPOUCTBO O0TOGpasnT coobLueHne o6 owmnbke. Toraa
hann gormkeH BblTb OTKOPPEKTUPOBAH U LLAry NOBTOPEHBI.
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» Kak coxpaHuTb Tabnuuy cekBeHuumn (100 cekBeHuumn) Ha USB HocuTenb

1. He ycranasnusaiite Hocutens USB wnu yaanure ero.
OTkpoliTe MeHI0 BbiGopa hyHKUMM reHepaTopa dyHKumuii yepe3 MEHIO -> leHepatop ®yHkuuii -> NMpor3BonbHO

o

KocHutecb , 3aTeEM

. YcTponcTBo 3anpocuTt Bac BctaButb USB Hocutens.

4. Tlocne ero ycTaHOBKM, YCTPOWCTBO NOMLITAETCA HAMTW AOCTYN K HOCUTEnNo 1 Hantu nanky HMI_FILES u
cunTatb ee cogepxumoe. Ecnn B Helr yxe npeactasneHsl dpannsl WAVE_U nnu WAVE_| , To oHu ByoyT

oTo6paxeHbl CMMCKOM U Bbl MOXETE BblBpaTh OauH Ans nepesanucu ¢ , nHaye BbibepyTe il NPINTy

Ons1 HOBOro hanna.

5. B 3aknioueHune, coxpaHuTe Tabnuiy nocnenoBaTenbHOCTEN, Haxas

3.10.11 ®yHKuMA pamnbl

Cneaytolime napamMeTpbl MOTyT KOH(UIYpMpOBaTbCA AN PYHKUWU paMribl:

3HauyeHue Ouana3oH OnucaHue

Ustart / Istart  [0...HomuHanbHoOe 3HadeHune ot U, | [ HavanbHoOe 3HayeHune (U,l)

Uend / lend 0...HomunnanbHoe 3HaueHune ot U, | KoHeuHoe 3Ha4veHue (U, 1)

t1 0.01 mc...36000 c Bpemsa nepen HapacTaHMeM unu cnagom curHana
t2 0.01 mc...36000 c Bpems HapacTaHusa unu cnaga

Cxematuyeckas guarpamma:

|

MprmeHeHne n pesynerar:

OTa byHKUMA reHepupyeT HapacTatoLwWmi U cnagaroLnin YKNOoH
MeXay HavarnbHbIM U KOHEYHbIM 3Ha4YeHsIMM 3a BpeMsi t2. Bpems
t1 cospaet 3agepxKy nepeq 3anyckoM YKroHa.

PyHKUMA HAYMHAETCS ogHaXabl U 3aKaHYMBAETCA HA KOHEYHOM
3HavyeHun. [nst NoBTOpa YyKMoHa nydwe OyaeT vMcnonb3oBatb
dyHKkuuio Tpaneumu (cmoTtpute 3.70.8)

BaxHo 3ameTuTb, ctatudeckune sHadeHns U u |, koTopble onpe-
JAensioT CTapToBble YPOBHM B Hayarne ykrnoHa. PekoMeHayeTcs
3TV 3HAYEHNS YCTaHOBUTb paBHbIMM K A.start, noka UCTOYHUK Ha
BbIxode DC He ByaeT HarpyxeH nepen Ha4yarnoMm ckroHa. B atom
cryyae, cTaTMyeckme 3HaYeHus criedyeT YCTaHOBUTb B HOJb.

=
g 104 nocne docmuXeHuUsi KOHUa yKI/0Ha,
< o OyHKUUS 0OCMaHOo8UMCS aéMmoMamuyecKu
A (I=F0 A, U=0 B), ecriu He 6ydem ocmaHoerneHa
8PYYHYIO.
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3.10.12 ®yHKUMA TeCTUpOBaHusA 6aTapeun

Llenb dyHkuun TectnpoBaHusa 6atapemn 310 paspsf pa3nuyHbiX TMNOB Gatapert B MPOMbILLIIEHHBIX UCMbITaHUSAX
n nabopatopHbix npumeHeHnsax. OH gocTyneH Yyepes naHens HMI u onuceiBaeTcsa HYXe, B yaanéHHOM ynpasne-
HUW (PyHKUMSE JOCTYMHA MCNOMb30BaHWEM MPOU3BOINbBHOIO reHeparopa yHkuun. Hegoctatkom npu yaan€HHoM
KOHTpore ByaeTt OTCYTCTBME CHETUMKOB EMKOCTU BaTapen (A4), aHeprum (BTy) 1 BpemeHn. Ho nx MoxxXHO paccuu-
TaTb MCMONb30BaHNEM CTOPOHHEro NporpamMHoOro obecnevyeHnst n 3anporpammMmpoBaTb CHETYMK BPEMEHUN MpU
perynspHoM 3anpoce akTyarnbHbIX 3Ha4YeHWI OT YCTPONCTRA.

®PyHKUMA OObIYHO MPUMEHSETCS HA MOCTOSHHBIN BXOOAHOW TOK U €€ MOXHO 3adaTb B pexumax CTtaTuveckum
(NOCTOAHHBIN TOK) MM IMHaAMUYeCKu (MMNYNbCHBLINA TOK). B cTaTnyeckom pexmme, yCTaHOBKM MOLLHOCTU U
COMNPOTUBIEHNS NO3BOMSAIOT YCTPONCTBY 3arnyckaTb PYHKLUIO B PEXMME NOCTOSAHHON MoLHocTu (CP) nnm nocto-
siHHoro conpotueneHus (CR). Kak npy HopmanbHOW paboTe Harpy3ku, yCTaHOBMEHHbIE 3HAYeHUs onpeaensoT
pexum pabotbl (CC, CP, CR) pgatoT pesynesrat Ha Bxoge DC. Ecnu, Hanpumep, nnaHupyetcs pexum CP, yctaHas-
nMBaemoe 3Ha4YeHne Toka JOMKHO ObiTb 3a4aH0 B MakCUMyM, a PEXUM CONPOTUBMEHNS OTKITHOYEH, YTOObI 06a He
nepecekanvcb. Npy nnaHmpoBaHun pexnma CR, Toxe camoe. Tok U MOLLHOCTb HeobxoamMMo OyaeT yCTaHOBUTb
B MakCMMyM.

B anHammnyeckom pexnmMme Takke nMmeeTcd yCtTaHOBKa MOLLIHOCTU, HO €€ Henb3s MCMonb30oBaTh AN 3anycka d)YHKLI,VIVI
TECTUPOBaAHUA 6aTape|/| B pexunme nyrnbcaunm MOLWHOCTU N pesynbraTt 6y,u,eT He TakoW Kak oxugaetcs. PekomeH-
OyeTcd HaCTpOUTb 3Ha4YeHUA MOLLHOCTU B COOTBETCTBUM C NapamMeTpamMn UCNbiTaHUA, 4TOObI OHM HEe npepbiBann
VIMI'IyJ'IbCHbIVI TOK, T.€. AMHAMNYECKNI pPeEXnM.

Mpwv paspsiae BbICOKMMY TOKaMK, B CPABHEHUM C HOMUHArbHOM 6aTapeHon EMKOCTBIO U B AUHAMUYECKOM peXume,
MOXET TaK CNy4uTbCS, YTO HanpsbkeHne 6atapen ynagét Hke nopora U-DV n TecT HeoXngaHHO OCTaHOBUTCS.
30ecb pekoMeHAyeTCs YCTaHOBUTL cooTBeTCTBYOWMI U-DV.

padhmnueckoe nsobpaxeHrne 06oOMX PEXMMOB TECTUPOBAHUA BGaTapen:

u, I u, 1
A A
Hanpg,
e
Huye Ga"apeu
S — —
Pa3psaHbIv TOK Pa3psagHbIi TOK
pe pe
| > 1 Pt
CrapT Cron Crapt Cron
CraTtnueckun OdnHamnyeckmmn

3.10.12.1 MapameTpbl Ans CTaTUYECKOro pexmma
Crnepyowme napameTpbl MOXHO KOHUIrypupoBaTb AN YHKLUN CTaTUYecKoro Tecta barapeu:

3HauyeHue |[dunana3oH OnucaHue

I 0...HomunHaneHoe 3HayeHve | | MakcumanbHbI paspsgHbin ToK B AMnepax

P 0...HomuHanbHoe 3HauyeHne P | MakcumanbHas paspsigHas MOLHOCTb B BatTax

R MWH...MaKc. HOMUHarbLHOMO MakcumanbsHoe paspsaHoe conpoTmerneHns B Q (MOXHO AeaKTu-
3Ha4yeHus R BupoBatb --> “BbIKJT”

3.10.12.2 MNapameTpbl AN QUHAMUYECKOro pexuma
Cnegytowme napameTpbl MOXHO KOH(PUIypupoBaTh ANs pyHKUUM AMHaMUYecKkoro Tecta batapewm:

3Haue- Oduana3oH OnucaHue

Hue

I 0...HomuH. sHaveHve | YcTaHOBKa BEPXHEro 1 HXKHEro ToKa Ansi UMMYMbCHOMO pexumMa (BblC-
I, 0...HomuH. 3HaveHue | Lee 3Ha4YeHne aBToMaTUYeCKN 3a0aéTCHA Kak BEPXHUI YPOBEHb)

P 0...HomuH. 3HauyeHne P MakcrnmanbHas paspsagHas MOLWHOCTL B BatTax

ty 1c¢...36000c t1 = Bpems BepxHero ypoBHS MMMYNbCHOrO Toka (MMMynbC)

t; 1c¢...36000c t2 = Bpemsi HXXHEro YpOBHS MMMYNbCHOMO Toka (nay3sa)
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3.10.12.3 Opyrue napameTpbl
3™n napamMeTpbl OCTYMNHbI B obounx pexunmax, HoO 3Ha4eHUA pa3gernibHO yCTaHaBIMBaKOTCA B obounx pexunmax.

MapameTp Owvana3oH OnucaHue

HanpsxeHune 0...HomunHanbHoe | Bapbupyemblin NOpor HanpsiKeHUs A5 OCTaHOBKW TecTa Npu ero JoCTu-

paspsaa 3HayeHue U XeHumn (coeamnHsieTcs ¢ HanpsbkeHnem 6atapen Ha Bxoge DC Harpyskn)

Bpems paspsga [0...10 4 MakcumanbHoe BpemMs TecTa, Nocrne KOTOPOro TeCT MOXHO OCTaHOBUTb
aBTOMaTUYeCKM

EmkocTb paspsga|0...99999 Ay MakcrmanbHast EMKOCTb NoTpebneHnst ot 6atapeun, Nocne Yero TECT MOXXHO
OCTaHOBUTbL aBTOMaTUYECKU

Henctene HET, CUTHAJ, |OTtgenbHo onpenensieT Aenctene Ansi napaMeTpoB «Bpewmsi paspsga» u

KoneL, TecTa

«EmkocTb paspsgay. OnpegeneHne 4To OOMKHO CIyYMTbCS BNpWU Xode
TecTa 1 Npu AOCTMKEHNN STUX NapaMeTPOB:

HET = Het gencrsus, TeCT NpOAOIHKNTCA

CUIHAN = TekcT “JIuMUT BpeMeHn” oTobpasunTcs, TECT NPOAOIDKUTCS
KoHeu TecTa = TecT ocTaHOBUTCS

Bkntounts USB BKI/BbIKN YcraHoBkorn MmeTku, USB pernctpauus BKIo4aeTca 1 AaHHble Byaym 3anu-
perncrpauuio cblBaTbCSA Ha hopMaTUpOBaHHbIA Hocutens USB, ecnv oH ycTaHoBreEH B
nepegHui nopt USB. 3anunceiBaemMble AaHHbIE OTNNYaTCS OT perncrpa-
unun gaHHeix USB, 3annceiBaembix npu «HopmansHon» USB permuctpauum
BO BCEX APYruX pexmmax paboTbl ycTponcTaa.
Wutepsan 3anucn| 100 mc - 1 ¢, 5 ¢, |WHTepBan 3anucu npu USB pernctpaumm
10c¢

3.10.12.4 OToGpaxaembie 3Ha4YeHUs
Bo Bpems TecTa gucnnern nokaxeT 3Ha4YeHUs 1 cTaTyc:

o AkTyanbHoe HanpsikeHue b6atapeun Ha Bxoge DC B Bonbrax
o AKTyanbHbIN TOK paspsga B AMnepax

o AKTyarnbHasi MOLLHOCTb B BaTTax
e HanpspkeHue paspsiga Upy B Bonbrax

e [loTpebnsaemas émkocTb GaTapen B AMnepYacax

e [loTpebnsemasn sHepruga B BattHacax
e [lpowealee spems 8 Y4:MM:CC,MC
o Pexxum perynuposaHus (CC, CP, CR)

3.10.12.5 3anucb gaHHbIX (USB peructpauus)

B KoOHUe kOoH(urypaumm obonx pexxmumoB, CTAaTUYECKOrO U OUHAMUYECKOro, MMEETCS ONumMs paspeLleHns peru-
ctpauun USB. Mpu yctaHoBneHHoM HocuTene USB 1 cooTBETCTBEHHO OT(OPMATMPOBAHHOM, YCTPOUCTBO MOXET
3anncbiBaTh AaHHbIE BO BPEMS TeCTa Ha HOCUTENb B 3afaHHbIX MHTepBanax. AktuBHas pernctpauunsa USB oTo-
BpaxaeTcd Ha gucnnee CUMBONOM ManeHbKoro avcka. lNocne ocTaHoBKM TecTa, 3anMcaHHble AaHHbIe OCTYMNHbI
Kak TekcToBbI dhann B dpopmate CSV.

dopmaT hanna permcTpayunu:

A B C D
1 Static:lUset Iset Pzet Rzet
2 0,00 0,004 12000 OFF
3
4 |Uactual lactual Pactual Ah
5 |0,34v 0,008 OW 0,00Ah
6 |0,28v 0,008 OW 0,00Ah
7 |0,28v 0,008  OW 0,00Ah
8 0,28V 0,004 OW 0,004R

Static = BbibpaHHbIN pexnm

E F G Iset = Makc. Tok
DV DT DC Pset = Makc. mowHoCcTb
0,00V 10:00:00 99999,00Ah Rset = YXenaemoe conpoTvBrneHve
DV = HanpsikeHue paspsga
Wh Time DT = Bpems paspsga

DC = EmkocTb paspsiga

U/l/Pactual = AKT. 3Ha4yeHus

Ah =oTpebnsiemasi EMKOCTb OaTapeun
Wh = NoTpebnsiemas aHeprus

0,00Wh 00:00:00,800
0,00\Wh 00:00:01,800
0,00Wh 00:00:02,800
0,00Wh 00:00:03,800

@

Hecmompsi Ha ycmaHoeKy uHmepearna 3anucu, 3Ha4eHust «Ad» u «Bmuy ebiqucrisromest yempod-
cmeoM moribKo 0OUH pa3 8 cekyHOy. Npu ucronb308aHUU ycmaHo8KU UHmMepsana meHee 1 ¢,
HECKOIbKO UOeHMUYHbIX 3Had4eHul A4 u Bmy 3anucbiearomcesi ¢ CSV.
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3.10.12.6 Bo3MOXHble NPUYNHbI OCTAHOBKM TecTa 6aTtapeu
PyHKUMSA TeCTMPOBaHWNS BaTapen MOXET ObITb OCTAHOBIIEHA NO HECKOMbKUM MPUYMHAM:

PyyHas octaHoBka Ha HMI ceHcopHbIM yyacTkom CTOIN

lMocne [ocTUXKeHMs Makc. BpeMsi TECTUPOBAHNUS 1 3adaHun aencteust «KoHew, Tectay

lMocne gocTuxkeHns NoTpebneHnsa Makc. EMKocTy batapeun n 3agaHumn gencteus «KoHel Tectan»
Mpwn nobon Tpesore, koTopas BbikouMT Bxog DC, kak OT

Mpu npoxoxaeHuun nopora Upy (HanpsixxeHne paspsiaa), KOTopoe SABASETCS SKBUBANeHTOM NageHnst HanpsKeHus
Ha Bxoge DC, BbI3BaHHbIM M0BON NPUYMHON

podo/mKUMB Uru cpasy 3arnycmums cHoea. [JormkHa bbimb rnposedeHa nosHasi KoHgua2ypauusi

o lNocrie asmomamu4eckoli 0CmaHO8KU, 8bI38aHHOU /060U U3 NMPUYUH U3 CriucKa, mecm Herlb3s
bamapeu, docmyriHasi 4yepe3 CeHCopHbIU yyacmok HASALL

EA Elektro-Automatik GmbH Ten.: +49 2162 / 3785-0 www.elektroautomatik.ru Ctpanvua 67
;‘:S;Z‘:;’:””””p-31'37 * 41747 Oupsen dakc: +49 2162 / 16230 ea1974@elektroautomatik.de paHny



Cepus EL 9000 DT

3.10.13 ®dyHkuua MPP cnexeHus

MPP npuaepxvBaetcs MakCUMarbHOW TOYKM MOLLHOCTH (CMOTPU-
Te CXemy MpuHUMNa cnpasBa) Ha KPMBOW MOLLHOCTU COJTHEYHOMN
naHenun. ConHeyHble UHBEPTEPDI, NPU NOAKITHOYEHUN K TaKUM
naHensiM, NOCTOAHHO CreaAaT 3a 3TOW TOYKOW, KaK TONbKO OHa
Oblna HangeHa.

OneKTpoHHas Harpy3ka CUMynupyeT Takoe noseaeHne yHKUMEN.
E& MoxHO ucnonb3oBatb ANS TECTUPOBAHUSA OaXXe MacCUMBOB
CONHEeYHbIX NaHenen 6e3 NoaKNIYEHNA rPOMO3AKNX CONMHEYHbIX
WHBEPTEPOB, YTO TPebyeT coeamHeHus Harpy3km co csoum AC
BbIxogoM. Kpome Toro, Bce napametpbl MPP cnexeHus Harpys-
KM MOXHO perynupoBaTb U OHW 6onee rmbkune, 4em nHBEpPTEp C
orpaHnyeHHbIM BXoAHbIM aAnanasoHom DC.

[na oueHKM n aHanusa, Harpyska MOXeT eLé U 3anucbiBaTb
n3mepsiemMble JaHHble, T.e. 3Ha4eHus Bxoga DC kak akTyanbHble //
HanpshKeHne, TOK U MOLLHOCTb, Ha HocuTenb USB n genatb mx / \
YnTaemMbiMn HYepes LndpoBor nHTepdec. 7

OyHkuna MPP cnexeHnsa nmeet 4veTblipe pexuma. Henoxoxe
Ha apyrve dyHKumMm mnm obliee Ncnonb3oBaHNEe YCTPONCTBOM, /
3HadyeHns MPP cnexeHusi BBOOATCA MPsiMbiM BBOAOM 4epes
CEHCOPHbIN 3KpaH. Voltage

3.10.13.1 Pexum MPP1

OTOT pexum eLé HasbliBaeTcs “HaxogmTe MPP”. 3To npocTenwwas onums novucka anekTpoHHon Harpyskon MPP,
NOAKITOYEHHOW CONHEeYHOM NaHenu. TpebyeTca 3agaTh TONbKO Tpy NapameTtpa. Heobxoaumo 3HadeHne Uqc, Tak kak
OHO nomoxeT HanTu MPP BbicTpee, kak ecnu Harpyska ctapTosana 6bl ¢ 0 B unn makcmanbHOro HanpspkeHus.
Ha camom gene, ctapt 6ygeT npoucxoanTb Ha YPOBHE HanpsbkeHnst Yy Tb Bblle Uoc.

>
=

2

l'!u

Power

AN
N

Isc MCNOJb3yeTCA Kak BerHI/IIZ JIMMUT TOKa, TaK Harpy3ka He nonbiTaeTcAd 3a6paTb Gonblue ToKa, Yem npegHas-
Ha4yeHO OAna naHenu.

Ona pexunma MPP1 cnegytolime napameTpbl MOXHO KOHOUIypUpoBaTb:

3Hauy. |duanasoH OnucaHue

Uoc |0...HomuH. 3HaveHne U [HanpspkeHne conHeyHo naHenu npu Hesarpyske, 6epétcs ua cneumndukauum
lsc 0...HomuH. 3HauveHme | | Tok KOPOTKOro 3amblkaHNA, MaKc. 3aJ4aHHbI TOK COSTHEYHOW NaHenm

At 5 Mc...65535 mc WHTepBan namepenus U u | Bo Bpems npouecca novcka MPP

[MpumeHeHve n pesynesrar:

Mocne 3agaHusa Tpéx NapaMeTpoB, PYHKLMIO MOXHO HavaTb. Kak
Tonbko MPP HangeHa, (pyHKLMS OCTAaHOBUTCS U BbIKITHOYUT BXOS,
DC. NonyyeHHble MPP 3HaveHus HanpsxkeHust (Uypp), ToKa (lyep)
1 mowHocTn (Pypp) OTODpassTca Ha gucnnee.

Bpemsa xoga yHKkuumn 3aBmcut oT napametpa At. [Jaxe npu mu-
HUManbHOM HACTPOKKe 5 MC OAMNH XOA 3aMMET HECKOSTbKO CEKYHA,

3.10.13.2 Pexum MPP2

OT10oT pexum otcnexmsaer MPP, T.e. aToT pexum 6rnmakun
Kk pabote naHenu. Kak Toneko MPP HangeHa, dyHKuns He
OCTaHOBUTCH, HO nonbiTaeTcsa otcnexusars MPP nocto-
SAAHHO. M3-3a npupoabl CONMHEYHbIX MaHenen, 3To MOXeT
NpoM3BOANTLCS TONbKO Hke ypoBHS MPP. Kak Tonbko aTta
TOYKa OOCTUrHyTa, HanpsbkeHne HadyHET nagatb W cosga-
BaTb aKTyarbHY MOLLHOCTb. [lONONHUTENBHbLIN NapameTp
AP onpepgensert kakast MOLLIHOCTb MOXET OMyCcKaTbCA HUXe
nepen obpaTHbIM HanpaBneHWEM W HanpshKeHne HauvyHEeT
pacTu CHOBa, Nnoka Harpyska He gocturHet MPP. Pesynerar
06enx KPpUBbIX HANPSXXEHUS 1 Toka ByaeT bopmbl 3uraara.

[Mokas TMNMYHOW KPMBOW OTOBPaXKEH Ha PUCYHKe cnpasa.
Hanpumep, AP 3agaHo B Manoe 3HavyeHune, No3Tomy Kpu-
Basi MOLLHOCTM BbIrMAguT nuHenHo. C manbim AP Harpyska
Bcerga dynet otcnexmsaTtb 6nunsko k MPP.
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Ons pexnma MPP2 crnegytowmne napaMmeTpbl MOXHO KOH(pUIyprupoBaTh:

3Hau. |duanasoH OnucaHue

Uoc 0...HomwuH. 3Ha4veHmne U | HanpsixkeHne conHevyHo naHenu npu Hesarpyske, 6epéTca u3 cneumdukanmm
lsc 0...HomwuH. 3HayeHune | | Tok KOPOTKOrO 3aMblKaHWUA, MaKC. 3a4aHHbIN TOK CONTHEYHOW NaHenu

At 5 mc...65535 mc WHTtepsan nsmepenusa U n | Bo Bpems npouecca noucka MPP

AP 0 BT...0.5 Py OTcnexvnBaHne/perynupoBka oTkIoHeHus Hwke MPP

3.10.13.3 Pexum MPP3

Takxke HasblBaeTcs “fast track”, aToT pexxum odeHb noxox Ha MPP2, Ho 6e3 HavyanbHOro Lwara, KOTopbllA UCMOSb-
3yeTcsa Angd noucka aktyaneHon MPP, Tak kak pexum MPP3 cpasy nepeckounT Ha TOUYKY MOLLHOCTW, 3afaHHYH0
nonb3oBatenbckum BBOAOM (Uyep, Pupp). ECii MPP 3HauyeHus TecTnpyeMoro o6opyaoBaHus M3BECTHbI, TO 3TO
COXPaHWUT BPEMS MpK MOBTOPHbIX TecTax. OcTaTtok xoga (OyHKLUMM Takon xe Kak B pexume MPP2. Bo Bpems u
nocne yHKUUN, HaMMeHbLune nonyyeHHble MPP 3HadeHusa HanpskeHusa (Uypp), Toka (lypp) U MOLIHOCTY (Pypp)
oTobpassTca Ha gucnnee.

Ons pexnma MPP3 crnegytowmne napaMeTpbl MOXHO KOH(pUIypMpoBaThb:

3Hauy. |duanasoH OnucaHue

Uwpr |0...HoMWH. 3Ha4eHune U | HanpsixkeHne npu MPP

lsc 0...HomuH. 3HaveHme | | Tok KOPOTKOro 3aMblKaHWA, MaKe. 3a4aHHbIA TOK COSTHEYHOW NaHenm
Puwpp | 0...HoMuH. 3HaueHune P [ MowHocTe npu MPP

At 5 mc...65535 mc WHutepBan namepexus U n | Bo Bpemsi npouecca novcka MPP

AP 0 BT...0.5 Pyon OTcnexnBaHune/perynnpoBka OTKIoHeHUs Hke MPP

3.10.13.4 Pexum MPP4

OTOT pexvM oTnmM4aeTcsi, MOTOMY YTO OH He OTcrnexmBaeT aBTomatmnyeckn. OH ckopee npegnaraeT BblOop Kpu-
BblX, 3agaHnem 4o 100 Toyek 3Ha4YEeHUI HaNpPsKEHNS, 3aTeEM CleanT 3a 3TON KPUBOW, N3MepPSiET TOK M MOLLHOCTb
1 Bo3BpaLllaeT pesynbraTtbl B 40 100 HaBoOPOB MOMyYEHHbIX AaHHbIX. TOYKM KPMBOM MOXXHO BBECTU BPYYHYH UK
3arpy3uTb u3 Hocutensa USB. HayanbHasi n KOHeUHast TOUKM MOXHO HacTpOUTb NPOM3BONbHO, At onpeaensieT Bpe-
Msi MeXAy OBYMSI TOYKaMM U Xog, (PyHKLUUM MOXHO NOBTOPSATL A0 65535 pas. Kak Tonbko dyHKLMS OCTaHOBUTCS
B KOHLE UMW PyYHbIM npepbiBaHneM, Bxog DC OTKMOYMTCA U U3MEepEeHHble JaHHble CTaHyT AOCTYMHbIMU. [ocne
dyHKUMK, ByaeT nokasaH NosTyYeHHbI HAbop AaHHbIX C HaMbOrbLLEN aKTyanbHOW MOLLHOCTbBIO, Ha AMCMree Kak
MPP HanpsbkeHne (Uwpp), TOK (lyep) M MOLHOCTE (Pyep). Bo3BpaTt Ha akpaH npu nomowm HA3AL no3BonuT aKc-
NnopTMpOBaThb AaHHble Ha Hocuternb USB.

Ona pexuma MPP4 cnegyowme napameTpbl MOXHO KOHOUIYpUpOBaTh:

3Hay. |Owuna3oH OnucaHue

Ui...U4g0 | 0...HOMUMH. 3HaueHne U | HanpsxkeHusa onga ao 100 3agaHHbIX Nonb3oBaTeNemM TOYEK KPpMBbIX
Ctapt |1-100 HauanbHas Touka xoga x u3 100 nocnegoBaTenibHbIX TOYEK

Koney |[1-100 KoHeuHas Touka xoaa x n3 100 nocnegoBaTeribHbIX TOYEK

At 5 Mc...65535 mc Bpems nepea crneayrowen To4Kom

MoBT. 0-65535 Yucno nosTopoB xoga ot Ctapta go KoHua

3.10.14 YpganéHHoe ynpaBrieHue reHepaTopom hyHKLIMIA

[eHepaTop PyHKUMIA MOXET YyNpaBnsaTbCs yaanéHHO, HO KOHUrypupoBaHme 1 ynpasneHne OyHKUMN MHONBUAY-
arnbHbIMY KOMaHA4aMM OTIIMYAETCS OT PYYHOrO ynpasneHus. BHelwHasa aokymeHTauma Programming guide ModBus
RTU & SCPI, noctaBnsiemas Ha Hocutene USB, obbscHsaeT nogxod. B obuem, npumeHsieTcs criegytoLuee:

e [eHepaTop YyHKUMIA He YNpaBNAeTCs Yepes aHanorosbIn MHTepdenc

e [eHepaTop PyHKUMIA HEOOCTYNEH Npu HaxoxaeHun yctponctea B pexume UIR (pexnm conpotmenernus,, CR)
o OyHkuMa “TecT 6aTapen” HeQoOCTyNHA NP yaanéHHOM ynpaBrneHum
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3.11  [Opyruve ncnonb3oBaHuUA

3.11.1 MocnepmoBaTenbHOe coegnHeHue

[NocnepoBatenbHOe NOAKOYEHME HE SABMSIETCS 0onyctuMmblM METO0OM paGOTbI ANEKTPOHHbIX
Harpy3oK 1 He OOJPKHO YCTaHaB/IMBATbLCA HE MPU KaKnx obcrosTenscTaax!

3.11.2 MapannenbHas pa6ota

HeckonbKo yCTPOWCTB OOHOIO BMAa M Mogdernu MoryT ObiTb COeAMHEHbI NapannenbHo ANs CO30aHNs CUCTEMbI C
bonee BbICOKMM OOLLUM TOKOM M OTCHOAA, BbICOKOW MOLLHOCTBI. OTOMO MOXHO AOCTUYb NapanmnenbHbIM coean-
HeHneMm Bcex BrokoB k UCTOUHMKY DC, Tak YTo CyMMapHbIN TOK pacnpenenseTcs cpean Bcex yCTponcTB. HeT noa-
aepxkn 6anaHca mexay oTAenbHbIMU YCTPOUCTBaMU, Kak B CUCTEME BeAyLLMN-BEAOMbIN. Bce Harpy3kun JOMmKHbI
KOHTPONMPOBAaTbCS Y KOHPUIYPUPOBATLCS MNO-OTAENBHOCTU. TeM He MeHee, BO3MOXEH NapasnienbHblil KOHTPOrb
CMrHanamy Ha aHarnoroBoM MHTepderice, Tak Kak OH ranibBaHW4YeCKN N30NMPOBaH OT OCTarnbHbIX yCTPOUCTB. Cy-
LLIECTBYIOT HECKOIbKO OBLLMX MYHKTOB, KOTOPbIX CrieayeT NpuaepXmBaTbCs:

e Bcerga cosgasaiiTe napasnnenbHoe coearHeHNe ToMbKO C YCTPOMCTBaMU OQHOMO HOMUHAra HanpshKeHus, Toka
1 MOLLIHOCTU, HO KaK MUHUMYM C OAWHAKOBLIM HaMpshKeHnem

e Hukorga He coeguHANTE CMrHan 3a3emMreHnst aHanoroBoro nHTepderica ¢ HeratueHblM Bxogom DC, Tak Kak aTo
OOHYNUT ranbBaHUYECKY0 N30MsLM0. OTO NPaBuNo 0COBEHHO BaXXKHO MPU NOAKMOYEHNEM FHOOOro BXOAHOro
nontoca DC Ha 3emnto (PE) nnv npu cmeleHmn noteHumana

e Hukorga He nogkntovanTe BxoaHble kabenu DC ot Harpy3kn K Harpy3ke, a TOJIbKO OT Harpy3ku HanpsamMmyr K
NCTOYHUKY, NHa4e o6t Tok NPEBbLICUT HOMKMHArNa ToOKa BXOOHOIo 3aXXnuva
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4. CepBMCHoe n TexHn4yeckoe OGCﬂy)KVIBaHVIe

41 O6cnyxuBaHue /| ouncTka

YcTponcTBo He TpebyeT obcnyxmBaHmst. OuncTka MOXET NOHaA0OUTLCA ONsi BHYTPEHHNX BEHTUIATOPOB, YacTo-
Ta OYUCTKM 3aBUCUT OT OKPY>KaloLLMX YCNOBUA. BEHTUNATOPBI CnyxaT AN OXMaXaeHUsl KOMMOHEHTOB, KOTOpbIe
HarpeBalTCHa 13-3a BbICOKOrO paccemBaHust aHeprun. CunbHO 3arps3HEHHbIE BEHTUMNSATOPbI MOTYT MPUBECTU K
He3HauMTeNnbHOMY MOTOKY BO3ayXa W, cregoBaTteribHo, Bxod DC MOXET BbIKMIOUMTBCA CIMLLKOM paHOo 13-3a nepe-
rpeBa, YTO MOXET BECTU K NpeXaeBpeEMEHHbIM Aed)eKTaMm.

OumncTka BHYTPEHHMX BEHTUINATOPOB MOXET ObiTh BbINOMHEHA MbINIECOCOM WX NMOXOXUM npubopom. Ons atoro
HeobXoAMMO OTKPbITb YCTPOMCTBO.

4.2 O6HapyxeHne HeucnpaBHocTen / AuarHocTuka / peMoHT

Ecnun o6opynoBaHve HeoXnaaHHO PYHKLMOHUPYET HenpeaBuaeHHbIM 06pa3oM, KOTOpbIii FOBOPUT 06 oLnGKe unm
MMeeTCst 04eBUAHBIA AedDEKT, TO OHO HE MOXET U He AOSIKHO PEMOHTMPOBATLCS Nonb3oBaTenem. O6paTtuTech k
MOCTaBLLVMKY W BbIICHUTE Y HETO AarnbHeine eACTBUS.

O6bI4HO, HeOBX0AMMO BepHYTb ycTponcTeo EA Elektro-Automatik (rapaHTuiiHbIV M HerapaHTUNHBIN criyyan). Ecrin
BO3BpaT Ansi NPOBEPKN UM PEMOHTA Npou3BoanNTCS, yoeamTech YTo:

e C MOCTaBLUMKOM Oblna HanaxeHa CBSI3b U SICHO, KakuM o6pa30M 1 Korga o6opy/:|,OBaHv1e cnenyet oTnpaBUTb.

® YCTPOWCTBO HAXOOUTCS B MOSTHOCTbIO COOPHOM COCTOSTHUM 1 MOAXOASALLEN TPAHCMNOPTHOM YMAKOBKE, Ny4LLe BCEro
B OPUTMHAaNbHOMN.

e MPpUNoXnTte onncaHne ownbKM, B Kak MOXXHO Oornee geTanbHbIX I'IO,ElpOGHOCTFIX.

e eCny MEeCTO NMOCTaBKU HaxoOWUTCs 3a rpaHuLein, To HeobXxoaMMo NPUNOXUTL OOKYMEHTbI AN NpoBedeHUs Ta-
MOXXEHHBIX MpoLeayp.

421 CmeHa BblwegLwero n3 cTpos npegoxpaHuTens

yCTpOVICTBO 3aumiieHo npegoxpaHnTenamMmmn, KoTtopble HaxooAaTCcAa BHYTPU yCTpOVICTBa c3aan B Aepxarterne. Nx
HOMWUHaIlbl Hane4vartaHbl pAaoM C aepXaTeneM. 3ameHa npenoxpaHnTerna OCyLEeCTBIIAETCA TeEM Xe pasMepoM n
HOMWHaI1oM.

4.2.2 O6HOBNEHMe NpPorpamMmMHbIX MPOLINBOK

OOGHOBMEHME NPOLUNBKK CredyeT BbINOMHATL TOMbKO, KOF4a OHU MOTYT UCMPaBUTb CyLLECTBY-
owwme cbon B paboTe yCTpoMCTBa UM coaepkaTt HoBble DYHKLIUN.

MporpammHas npowwmnska naHenu ynpaenenus (HMI), 6rnoka kommyHukaumm (KE) n undpoBoro KoHTpornnepa
(DR), no HeobxogmnmocTu, obHoBRsieTcst Yepes 3agHui nopT USB. [inga atoro Heobxoguma nporpamma EA Power
Control, noctaBnsiemas BMECTE C YCTPOWCTBOM U JOCTYNHasi ANs 3arpy3ku ¢ Hawero Beb canTta, BMECTe C Npo-
LLUMBKOW, UNn JaéTca no 3anpocy.
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4.3 KanubpoBka

4.3.1 Tlpeambyna

Yctponctea cepum EL 9000 DT cHabxeHbl byHKUMEN NepeHacTpOonkM Hanbonee BaXKHbIX BXOOHbLIX 3HAYEHWN,
oOHaxabl BbledLwunx 3a npegens! gonycka. OHa orpaHuyeHa komneHcauuen HebonbLunx pasnuy Ao 1% vnm 2%
MaKCMManbHOro 3HavyeHus. CyLLecTBYOT HECKOMbKO MPUYUH, MO KOTOPbIM HEOBXOAMMO 3aHOBO KanmbpoBsaTb 6rok:
npupaboTka KOMMNOHEHTOB, U3HALLMBaHMWE KOMMOHEHTOB, SKCTPEMAarbHbIE YCIOBUS OKpY>XKatoLwen cpedbl, O4eHb
4YacToe UCMonb30BaHMe.

[na onpegeneHust Toro, HAXOAMUTCS NN NapameTp BHE rpaHWuL, AOMNycka, napaMeTp LOMkeH OblTb NMpoBepeH
n3mMepuTenbHbIMU UHCTPYMEHTaMM BbICOKOrO KayecTBa M MO MeHbLUe Mepe MOMOBMHOW AoMycka, YeM OOHO
n3 yctponcts EL. Tonbko Torga BO3MOXHO CpaBHEHME MeXy 3Ha4YeHUsIMW nokasaHHbIMU Ha ycTponctee EL n
WCTUHHbIMK 3Ha4YeHnamu Bxoaa DC.

Hanpumep, ecnn Bbl XOTUTE NPOBEPUTL M BO3MOXHO OTKanmbpoBatb Mogenb EL 9080-60 DT, kotopas umeet
MaKcMMarbHbI Tok 60 A, AaHHBIN C MakcuMarbHOM norpelHocTbio 0.2%, To Bbl MOXETE caenaTtb 3TO TONbKO UC-
Nosb3ysi BbICOKOTOKOBbIN LUYHT C MakCuMarbHOW norpelHocTbio 0.1% unu meHee. Tak e, Npy n3amMepeHnn Takmx
BbICOKMX TOKOB, PEKOMEHAYETCS MPOM3BOANTL MPOLECC HEAONTO, YTOObI M30eXxaTb CUITbHOIo Neperpesa LWyHTa u,
Tak e, PEKOMEHAYETCS UCMONb30BaTh LYHT C MUHUMAaIbHbIM pe3epBoM B 25%.

Mpu n3amepeHun Toka LYHTOM, NOrPELUHOCTb 3MEPEHUI MYNBTUMETPA Ha LWUYHTE A06aBNSETCS K NOrPELLIHOCTM
LIyHTa 1 cymMma 06eunx He JomkHa npeBbicuTb Makcumym 0.4% ycTponcTaa.

4.3.2 MoarotoBka
[ns ycnewHoro nsamepeHns n pekanmbpoBkn, TpebyTCs HECKONbKO MHCTPYMEHTOB 1 ONpeaerieHHbIe YCroBus
OKpy>XatoLlen cpeabl:

e IamepuTensHoe YCTPOMCTBO (MYNbTUMETP) A8 HaNPsHKeHUs ¢ MakCUmanbHO AOMYCTUMOW MOrpeLuHOCTbIO
NOMOBMHbI MOrPELUHOCTU HanpskeHnsa ycTponcTea EL. Takoe nameputenbHoe yCTPONCTBO MOXET TakK e ObiTb
NCMNOMb30BaHO A8 U3MEPEHUS HaNPsHKEHNs LYHTa, Korga kannbpyeTcs ToK.

e Ecnn Gyner kannbpoBaH TOK: NOAXOASLLUMIA LUIYHT NOCTOSHHOIO TOKA, YCTAHOBMEHHbIA AN MUHUMYMa B 1.25
pa3 bonblue MakcumanbHOro BXoaHoro Toka EL 1 ¢ makcumanbHbIM fonyckoM, KOTOpbI ByaeT NonoBUHOW Unm
MeHee Jonycka, Yem MakCcMMarnbHbIN JOMYCK MO TOKy ycTpomncTtea EL.

e HopMmarnbHasa TeMnepatypa okpyatoLen cpefpbl okono 20-25°C.

e VICTOYHUMK TOKa / HanpsKeHWs1, KOTOpbIN cnocobeH nMpoBoauTb Mo MeHbllen mepe 102% OT mMakcumanbHOro
HanpshkeHus 1 Toka ycTponcTea EL unu otaensHbIn B6rioK MCTOYHUKA HanpsXeHWs Uy Toka.

Mpexae Yem Bbl HAYHETE KanMBPOBKY, HEKOTOPbIE MEpPbI AOMKHbI ObITb MPEANPUHATDI:

e [lo3Bonbte yctpounctBy EL nporpetbcst MuHuMym 10 MuHYT nog Harpyskon 50% B coeguHEHUN ¢ UCTOYHMKOM
HanpshkeHus / Toka.

e Ecnn 6ynet kannbpoBaH BXxo4 yAanéHHoW kKoMneHcaumm, NoAroToBsTe Kabenb Anst 3TOr0 KOHHEKTOpa Ha BXO4,
DC, Ho noka ero He noako4anTe.

o BbiiguTe 13 noboro BMaa yoanéHHoro KOHTPOns U ycTaHoBUTE YCTporcTBo B pexum U/l

e YCTaHOBUTE LUYHT MeXAy MCTOYHMKOM M YCTPOMCTBOM EL 1 ybeantech, YTo OHO oxnaxaaetca. Hanpumep, npu
pasMeLleHMn B TEMMIOM MOTOKE BO3[4yxXa MCXOAsLLero c3agu yctponctea EL. 370 nOMOXeT NporpeTb LWyHT OO
pabouen Temneparypbl.

e [NoaxntounTe yCTPOMNCTBO n3mepeHust ko Bxody DC vnu LWyHTY, B 3aBUCUMOCTHM OT TOT0, YTO ByaeT kannbpoBaHo
nepBbIM, HaMPsSKEHWEe WK TOK.

4.3.3 Tpoueaypa KanmbpoBKu

Mocre NoAroToBKW, YCTPOMCTBO rOTOBO K kannmbpoBke. C 3TOro MOMeHTa, BakHa onpeaerneHHasi nocrieqoBaterib-
HOCTb KanMbpoBKM NapameTpoB. [MaBHbIM 06pa3oM, BaM HET HEOGXOAMMOCTM KanMbpoBaTh BCe TpU NapaMeTpa,
HO 3TO peKoMeHayeTcs caenartb.

BaxHo:

Kanubpoeska 6xo0H020 moka QormKkeH rnposodumscsi neped KarnubposKoU HarpsiXKeHusl, Momomy
o 4mo omkanubposaHHbIli BXOOHOU MOK UCnonb3yemcs 05151 KarnubpoeKU HarpsiXXKeHUs.

lpu kanubposke 8x00HO20 HanpsiXXeHusi, 8xo0 ydaneHHOU KoMrneHcayuu c3adu ycmpoticmea

OormkeH bbimb 0OMCOEOUHEH.

B npouenype kanmbpoBkM, Kak pasbsaCHEHO HUXe, ucrnonb3yeTtcs npumep mogenuv EL 9080-60 DT. Opyrue mo-
Oenv NoaBepratTcs NpoLeccy Taknm e 0bpa3oM, CO 3Ha4YEeHNsIMU, B COOTBETCTBMU C Mogenbio EL Tpebyemoro
NCTOYHMKA.
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4.3.31 YcTtaHaBnuBaeMble 3Ha4YeHUs
» Kak kanubpoBaTb HanpsxeHue

1. HacTpoiiTe NOAKMIOYEHHbI UCTOYHUK HanpshkeHns Ha 102% makcu-
ManbHoro HanpsikeHus EL. Hanpumep, ons mogenu Ha 80 B ato byget
81.6 B ansa ncroyHmka. YctaHoBUTE OrpaHnyeHne Toka MCTOYHMKA Ha-
npsbkeHns B >5% 0T HOMUHaNbLHOIo TOKa onpeaeneHHoro Ans yCTponCT-
Ba EL, B atom npumepe 3 A. [MpoBepbTe CHOBA, HE MNOAKIYEH NN, ANs
KanmbpoBKM HaNpsKEHUs!, KOHHEKTOP yAanE&HHOM KOMMNeHcaLmm c3agu.

2. Ha gucnnee kocHutech MEHIO, 3atem O6wme Hactponku, 3atem
nponauTte k CtpaHuua 7 n kocHutecb CTAPT.

3. Hacnenywouem akpaHe Bbibepute: Kanubposka U, 3atem Kanubposka Bx. 3Hayenui n QAJEE. Harpyska
BkMounT Bxod DC v HauHeT namepaTb BxogHoe HanpshkeHne (U-MOH).

4. Cnepyowmin 3KkpaH NONPOCUT BaC BBECTW M3MEPEHHOe BXoAHOe HanpshkeHne B UsmepeHHoe 3HaueHue=,
C MynbsTMMeTpa. BBeguTe ero, ucnonb3ys knasmnaTtypy, KOTopas NosBUTCSA Npy BBOAE 3HaveHu4. [poBepbTe
KOPPEKTHOCTb 3HadeHus u noateepaute ¢ BBOM.

5. MMosTtopute Wwar 4 Ansa cneayowmx Tpex Waros (BCero YeTbipe wwara).

» Kak kanuGpoBaTb TOK

1. Hactpoiite nctounuk Toka Ha 102% oT HoMMHanbLHoro Toka EL, ans obpasua mogenu 60 A ato 6yaet 61.2
A, oKpyrneHHoe o 62 A. YbeguTech, YTO MCTOYHUK CMOXET BblaaTb GonbLue Toka, yem EL cmoxeT normno-
TUTb, MHA4Y€e HanpsXKeHUe NCTOYHMKA ynageT. YCTaHOBUTE BbIXOAHOE HanpsKeHne UcToyHuka Toka B 10%
OT HOMMHanbHOro, onpegenexHHoro ans EL, B atom npumepe 8 B, n Bkntounte Bbixog DC Ha nctovHuke.

2. Ha gucnnee kocHutech MeHio, 3atem O6wme Hactponku, 3atem nepengute Ha CTpanuua 7 v 3atem
kocHutecb CTAPT.

3. Hacneaytouiem akpaHe BbibepuTe: Kanmbposka |, satem Kanu6poska Bx. s3Hauenun n [JAJIEE. Harpyska
BkrtoumT Bxog DC n HauHeT namepenue (I-MoH).

4. Cﬂeﬂy}OLIJ,I/IIZ 9KpaH 3anpocuT Bac BBECTU TOK B MsmepeHHoe 3Ha4YeHue=, I/|3MepeHHbIl7I LUYHTOM. Beegute
€ro, NCNonb3yA KrnaBuaTtypy, NpoBepbTe KOPPEKTHOCTb 3HAYEHUA 1N NoATBEPONTE HaXaTnem BBO[.

5. MMostopute Wwar 4 Ansa cneayoLmx Tpex LWaros (BCero YeThipe Lwara).

B cnyyae yactoro ncnonb3oBaHus yHKUUM yaaneHHon KoMmneHcauum (Sense), pekomeHayeTcs nepeHacTponTb
3TOT NapameTp ToXe, A Nyyllero pesynerata. [poueaypa naeHTnyHa KanmbpoBKe HaMPSPKEHWS, 32 UCKITIOYEHVEM
TOrO, YTO KOHHEKTOP KOMMeHcauun c3aam JomKeH ObiTb YCTAHOBMEH W MOAKIIOYEH C KOPPEKTHOW MONAPHOCTHIO
ko Bxoagy DC Harpy3sku EL.

» Kak KaﬂM6POBaTb HanpsxeHue y,qaneHHoﬁ KOMMeHcauuun

1. HactpoiiTe noakntoYeHHbIe MCTOUHMK HanpskeHns Ha 102% OT MaKCUMarnbHOTO HaNpPshKEHUs, ONpeneneHHoro
ansa EL. [Ina npumepa Ha 82 B, ato 6yaet 81.6 B onst nctouHmka. YCTaHOBUTE OrpaHMyYeHme TOKa MCTOUHMKA
HanpshkeHus Kk >5% oT HOMMHAanNbLHOro ToKa, onpegeneHHoro Ans EL, B atom npumepe 3 A.

2. Ha ancnnee kocHutech MEHIO, 3atem O6wme Hactponku, 3atem nepeiiamte Ha CTpaHuua 7 1 3atem
kocHutecb CTAPT.
3. Ha cnepyouem akpaHe Bbibepute: Kanubposka U Sense, 3atem Kanu6poBska Bx. 3HadeHui 1 OANEE.

4. Cnepyowmin akpaH NOMNPOCUT Bac BBECTU M3MEPEHHOE HanpshkeHue KomneHcauum B UsmepeHHoe 3Ha-
YyeHme=, c MynsTUMeTpa. BBeanTte ero, ncnonb3ys knaesuaTtypy, KOTopasi NOsIBUTCA NPU BBOAA 3HAYEHUS.
[MpoBepbTe KOPPEKTHOCTL 3Ha4YeHMs 1 noaTeepanTe ¢ BBO[.

5. MMostopute Wwar 4 AN cneayoLmx Tpex Waros (BCero YeThipe Lwara).

4.3.3.2 AKTyanbHble 3Ha4YeHus

AKTyanbHble 3Ha4eHns BXOAHOMO HanpshkeHus (c nnm 6e3 obpaTHOM CBA3N) 1 BXOAHOIO TOKa KanmMbpyroTCst oYty
TEM Xe NyTeM, YTO U yCTaHaBNMBAEMbIE, HO TYT HET HEOOXOAMMOCTU BBOAUTL YTO-NMGO, NPOCTO NOATBEPAUTE
oToOpaxxkaemble 3HaveHus. MNoxanyncra, NpocrneaynTe Wwaram CBepxy 1 B NoagMeHto BMecTo Kanubp. BX.3Ha4eHu#n
BblOepuTe Kanmnbp. akT. 3HaueHUN. Nocne 3Toro yCTPOMCTBO MOKaXET U3MEPEHHbIE 3HAYEHUS Ha gucrnee, no-
poxaute 2 ¢ ansa ux yctaHosku un kacantecb JAJIEE noka He npongete Bce waru.
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4.3.3.3 CoxpaHeHue 1 BbIXxoa

Mocne kannBpoBKM Bbl MOXETE BBECTM TEKYLLYIO AaTy, B «[JaTta kanmbp.», kKacaHnem Ha akpaHe Bbibopa
n BBecTu gaty B popmare I'TTT /MM / O4.

CoxpaHute gaHHble kKannbpoBKK, KacaHNEM

MokngaHne meHto Boibopa kannbposku 6e3 CoxpaHWTb U BLINTM OTMEHUT AaHHbIE KanmbpoB-
KM 1 npouedypa AomkHa ObiTb noBTOpeHa!

5. CBA3b U noaaepxka
5.1 Oobwee

PeMOHTHblE paboTbl, ecrnv Apyroe He OrOBOPEHO MeXAy MOCTaBLUMKOM W 3aka3ymMKkoM, OyayT BbIMONHATbCA EA
Elektro-Automatik. [nst atoro, o6opyaoBaHue gOMKHO ObiTb BO3BpaLLeHo npoussoanTtento. Homep RMA He Tpeby-
eTtcs. [loctatouHo ByaeT XopoLlo ynakoBaTb 000pyAoBaHME 1 OTNPaBUTL €ro BMeCTe ¢ onucaHvem cbos u, ecnu
OHO HaxoAMTCA NOA rapaHTUeN, MPUNOXNTb KOMUIO MHBOICA, NO creayowemMy agpecy.

5.2 Onuuu Ana cBA3N

BOI'IpOCbI N BO3MOXHble I'Ip06J'IeMbI npu pa60Te C oGopyp,osaHmeM, ncnonb3oBaHmem onunoHasrbHbIX KOMMNOHEHTOB,
C JJ,OKyMeHTaLI,I/IeVI nnn nporpamMmmMHbIM 06ecnequ|/|eM, MOryT ObITb agpecoBaHbl TEXHUYECKOWN noaaepxke, Kak no
TeJ'IerOHy, Tak U no SJ'IeKTpOHHOﬁ fnoyTe.

Appec OneKTpoHHasa noyta TenedoH

EA Elektro-Automatik GmbH TexHun4yeckasa nogaepxka: LleHTpanbHbIi: +49 2162 / 37850
Xenbmxonbruwtpacce 31-37 support@elektroautomatik.de | onnenwka: +49 2162 / 378566

41747 dunpseH Bce ocTarbHble BONpoch!:

lepmaHus ea1974@elektroautomatik.de
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