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BHUMAHME: lNpnoGpeTeHHbIn Bamn nCTouHMK NnuTaHusa gns cmelwlenns nognoxkm APEL-SB-650
OCHALLieH A0MONHUTENbHbIM 65TOKOM BbICOKOBOJSIbTHOIO MOXXUIa M MOXET UCMONb30BaTbCH B
Ka4yecTBE MCTOYHMKA NUTAHNSA AN MAarHETPOHHbIX PaCMbITUTESNBbHBLIX CUCTEM MOLLHOCTBLIO 0 5 KBT,
T.€. OH SABMSIETCA NONHbIM aHanorom nctovHmnka nutannsa APEL-M-5PDC. BkrnitoyeHue n
BbIKITIOMEHUE NOKMUra OCyLLEeCcTBRseTCs KHonkon F1.
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1. BBEAEHUE

Bnarogapum Bac 3a nokynky nctoyHuka nutanus cepun APEL-SB-650!
Toprosasi mapka. Bce ToproBblie mapkn APEL sBnSA0TCS 3aKOHHON COBCTBEHHOCTLIO MX
BnagenbLes.

ABTOpCcKOe NpaBo. [JaHHaa NHCTPYKLUMS 1 BCe cogepXallasncs B Hel MHopMaums 3allnLLEeHbI
aBTOPCKUM MPaBOM.

HacTosliee pyKoBOACTBO NOfb30BaTENS NpegHa3HavYeHo A51s1 03HAKOMIEHMsT C UICTOYHUKOM
anekTponutaHus (B ganbHenwem UIM) n yctaHaBnuBaeT npaBuna akcnayataumm, cobnogeHune
KoTopbix obecnednBaeT ero nogaepxaHne B NOCTOSAHHOWM FOTOBHOCTU K AENCTBUIO.

2. HASHAYEHUE

NcTtouHmk APEL-SB-650 npegHasHadeH A4ns nogayu NoCTOSHHOMO UM UMMYTNbCHOMO
3AMEKTPUYECKOrO CMELLEHUS Ha NOAJTOXKY B MPOLeCCax BakyyMHOro HaHECEHMWST TOHKOMMEHOYHbIX
NOKPLITUK, a Takke MOXET OblTb MCNOSb30BaH AN NMTAaHUA MarHETPOHHbIX PaCbITUTENbHbIX
CUCTEM MOLLHOCTbIO A0 5KBT

Ycnosus akcnnyaTauum:
) TemnepaTypa OoKpyxatoLLero Boaayxa oT MuHyc 10 ao nntoc 25 °C;
) OTHOCUTENbHAaA BNaXHOCTb Bo3ayxa Ao 95 % npw Temnepatype nnioc 25 °C.

Ul nsrotosneH B ctaHgapTHOM 19 oloMMOBOM Kopriyce.

NI MoxeT aKcnnyaTMpoBaTbCsi B COCTaBE BaKyyMHbIX HamnblIUTENbHbIX YCTAHOBOK, a Takke B
Hay4HbIX LeNsix Npu UccrnegoBaHMn BakyyMHbIX pa3psifoB.

3. MEPbI BE3OIMNACHOCTH

YcraHaBnmBante UM TONbKO B 3aKpbIThIX MOMELLEHNAX C KOHTPONMPYEMOKN TeMnepaTypon n
BNa)KHOCTbLIO BO3yXxa.

Mepepn BKNOYEHNEM B CETb HEOOXOANMO 3a3eMNTL KOpNyc Npubopa Yepes KneMmmy KOmnoaku
HaxXoAALLYIOCSA Ha 3aaHeit naHenu UMM, 0603HajveHHyo 3Hakom L

Mpwn obcnyxmBaHMmn n peMoHTe Npubopa He 4onycKaeTCcsl CONMPUKOCHOBEHWE C TOKOBEOYLLMMMN
anemeHTamu, T.K. B UIN Ha KneMMHON Konodke u nmeetca nepeMeHHoe HanpsikeHne 380 B u
oTpuuaTenbHOe BbIXOAHOE HanpskeHne amnnutygon o 650 B.

3ameHa GroKoB, y3M0B AOMKHO NPON3BOANTLCA TONBbKO Npu obectoueHHom AT,

HanagoyHble 1 peMOoHTHble paboThbl AOMKHLI MPOU3BOAUTLCS TONBKO B COOTBETCTBUM C
yKa3aHWsIM/ HaCTOSILLLEro pyKoBOACTBA.

O6cenyxmeatb VN 1 BbINOMHSATE PEMOHTHbIE PaboTbl 4OMKEH TONBKO KBANMMULMPOBAHHbIN
cneumnanucr.

4. COCTAB NCTOYHUKA
B cocTaB komnnekTa NCTOYHMKa BXOAMWT:

. UcToYHUK NnuTtanmsa APEL-SB-650;

° kabenb Ans NogkroyeHus K TpexdgasHon nutatowen cetu (3 meTpa);
. kabenb Ana NoaknioyYeHns Harpy3ku (3 meTpa);

[ ]

PYKOBOACTBO MNOJ1b30BATENA;



. anbLboMm cxem.

5. MPUHUMN OEUCTBUA

NCTOYHMK NUTaHMA NOCTPOEH NO CXeMe Pe30HAHCHOro MHBEPTOpa, NpeobpasyoLLlero HanpsbkeHne
CETEBOW YaCTOTbl B PErYNIMPYyEMOe BbIXOAHOE HanpsikeHue.

Mpnbop MmoxeT paboTaTb B pexxnumax ctabunmsaumnmn Hanps>keHns, Toka, UM MOLLHOCTH.
OTnuuntenbHom ocobeHHOCTbI0 aaHHOro UMM saBnseTcs yMeHblUeHHOe BpeMs cpabaTbiBaHWs
ayrosawuTbl (He 6onee 0,5 MKc).
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Prc. 1. BRok-cxema WoToYHMES NMTaHWAa APEL-M-SDC

BxoaHas uenb KoMMyTUpPYeET 3-X ha3Hoe HanpshkeHne Ha 610K BbINpAMUTENSA NCTOYHMKA, NofaBas
nMTaHne Ha 6rokn ynpaBneHus n cuctTemy oxnaxaeHusi. BkniovyeHme npoxoauT B ABa dTana aAng
NnaBHOWN 3apsfKn BXOOAHOM EMKOCTU MHBEPTOpa Yepes BbinpsMmuTens. IHBepTop npeacTaBnseT
cob0oW TPaH3UCTOPHbIN MOCT, NPeodpasyoLLni MOCTOAHHOE HanpsKeHWe Ha BXOAHbBIX eMKOCTSAX B
nepeMeHHoe cuHycouaarnbHoe. 3TO HanpsXXeHue nepeaaeTcsl Yepes Pe3oHaHCHYIo Lienb Ha
NnoBbILLAKOLWNI TpaHCGOpMaTOpP, KOTOPbIN BbINONMHAET OYHKUMIO ranbBaHNYECKON pa3BA3KM MeXay
BXOAOM W BbIXOAOM UCTOYHUKA.

BbixoaHOM KNtoY NepeaaeT SHEPIUIO B BIXOAHYHO LieNb, U CAYXUT AN 3aLnTbl UICTOYHMKA NUTaHKSA
OT KOPOTKOro 3amblkaHusi, Ayr, a Takke ANs peanusauum MMnyrbCHOIo pexvma paboTbl.

BbIxofgHas Lenb COCTOUT U3 2-x Apoccenen, NepeknioyeHne Mexay KOTopbIMU NO3BONAEeT MeHsITb
BbIXOAHYI MHAYKTUBHOCTbL, a4anTupysi UCTOYHUK NOA HYXHbIN pexum paboTbl (MOCTOAHHBLIN Unn
UMNYITbCHBIN).

PaboTta Bcex 6r1O0KOB KOHTPONMPYETCH NIATON ynpaBneHns, OT KOTOPOW NoAatTCs 3agaroLume
UMMYNbCbl HA MHBEPTOP (C MakCUMaribHOW YaCTOTON paBHOW YaCcTOTE PE30OHAHCHOIO KOHTYpa) 1
BbIXOAHOM KNtoY. Kpome Toro, aTa nnarta npuHMMmaeT u npeobpasyeT curHan obpaTtHon cBA3u Ans
OCYLLECTBIEHNS cTabnnmsaumm no HanpsXKeHUo, TOKY UM MOLLHOCTU M CUrHan 3almTbl C
BbIXOZHOrO Kroya A8 NpMoCTaHOBKM paboTbl UHBEPTOPA Y NOCNEAYOLWMM BblBEAEHMEM Ha
naHenb MHAUKaLMKM Yepes nnaTy KOHTponnepa.

Mnata KOHTpOINepa BblaeT CUrHarbl OAnd niatbl ynpaBrieHUA, obecne4mBas MHTEepPaKTuBHOE
ynpaBiieHne NCTOYHNKOM.



6. TEXHUWYECKUE OAHHbIE

Tabnuua 1. TexHU4eckue xapaktepucTukm nctouyHnka APEL-SB-650

NAPAMETP

3HAYEHUE

BxogHoe HanpsxeHune
MakcumanbHas BbIXogHas MOLLHOCTb

MakcumarnbHasi noTpebnseMas MOWHOCTb

,D,VIaI'Ia30H perynmpoBaHua BbIXOAHOIO HaMpAXeHnd
ﬂmanasoH perynmnpoBaHua BbIXOAHOIo cpeaHero Toka

[nanasoH perynupoBaHus BbIXOQHOW CpedHEN MOLLHOCTH

AMNAUTYaa NOM4XKMraroLero umnyrbca

Twun BbIXOOQHOMO HanpsiXeHne

[wana3soH perynMpoBaHus 4acToTbl UMMNYNbCOB
[wnanasoH perynmpoBaHus CKBaKHOCTH
Pexumbl ctabunmsaumm

To4HoCTb cTabunuaaunu

AmMnnuTyaa Toka cpabaTtbiBaHUS Ayro3almTbl

3x380B, 50/60 I'y,

5 kBt

5,6 kBT

65 -650 B

0,1-8A

0.5-5«kBT

1000B

oTpuuaTenbHOE NOCTOSTHHOE
Unn oTpuLaTenbHoe UMMNyJSIbCHOE
1-50 kly c warom 1 k'

10 - 80 %

HanpsHKeHus,

TOKa, MOLLHOCTU

He xyxe 5%

12 A B pexxume DC
10 A B pexume LF

Bpemsa peakuun Ha gyroson npobon 0.5 mkc
Nuankaums KK-gucnnen
OxnaxpeHune BO34yLUHOE
BnokMpoBoOYHbIV BXOA, ecTb

Macca, He bonee 20 Kkr
Kopnyc 4U,19”
WHTepdelic RS 485




7. OBLUME YKA3AHUA NO BBOAY B SKCIMITYATALIUIO

7.1. PacnakoBbiBaHMe U NOBTOPHOE yNaKoBbiBaHMEe UCTOYHMKA NMUTAHUA U
npUHaanexHocTen

OTKPbITb BEPXHIOKO KPbILLKY TPAHCMOPTHOTO SLLMKA, NPEABaPUTENIBHO CHSIB CTarbHbIE NEHTHI,
OKaHTOBbIBaOLLIME AWK, BbIHYTb UCTOYHWK MUTAHUS.
AkcnnyaTauMoHHas AOKyMEHTaUMs! U CUNOBble Kabenun ynoxeHbl BHYTPU TPAHCMNOPTHOO SALLMKA.

MpoBepUTbL KOMMMEKTHOCTbL COrnacHo pasgeny 3.
MyTem BHeLIHEro ocMoTpa yoeamTbes B OTCYTCTBUN AedheKTOB U NOSIOMOK.

Mpn nosTopHOM ynakoke Ml BmecTe ¢ CUOBLIMM Kabensammn n akcniyaTalMOHHON
OOKyMeHTaumMen ynakoBaTb B MOMNITUNEHOBYHO MIEHKY U MOMECTUTb B TPAHCNOPTHbLIN SLLMK.

AMOPTU3MPYIOLLMM MaTepranom B TPAHCMOPTHOM SILLMKE CMyXXaT NPOKNaakn 1 BKNaabIwWmn n3
ropMpoBaHHOro KapToHa Unn neHonnacTa.

7.2. NMopsanoK yCTaHOBKM

Mpy BHELLHEM OCMOTPE HEOGXOAMMO NPOBEPUTL:

- KOMMIEKTHOCTb cornacHo pasgeny 3;

- OTCYTCTBME BUOANMBIX MEXaHUYECKUX MOBPEXAEHUN;

- HanM4Me 1 NPOYHOCTb KPEMNIEHUS OPraHOB YNpaBeHUs;
- YACTOTY rHe3n, coeauHUTENen 1 Knemm.

7.3. MogrotoBKa K paboTe

Mepen Havyanom paboTbl BHUMATENBHO U3YYNTb TEXHNYECKOE ONMMCaHMEe U HCTPYKLMIO MO
3KcnyaTtaumm, a Takke 03HaKOMUTCS C PACMOSIOKEHNEM M HAa3HAYEHNEM OPraHoB ynpaBneHns u
KOHTpONSA Ha nepegHen n 3agHen naHenax npmbopa (n. 7.1.1).

Pacnonoxuntb npubop Ha paboyem mecTe, obecneyme yaobCcTBo paboTbl 1 YCNOBUSA €CTECTBEHHOM
BEHTUNALNN.

YcraHoBuTL aBToMmaT “CeTb” Ha 3agHen naHenu u Tymbnep Ha nepegHen NaHenu B HUXXHee
NONoXeHue.

3asemnuTb kopnyc npubopa, a Takke NOAKNIOYUTb CETEBON 3-X (Pa3HbIv U BbIXOAHOM Kabenn
Yyepes KNeMMHYI0 KONoaky Ha 3agHen naHenu npubopa, cobniogas nonspHoOCTb.

BaXHO NOMHUTL: KNemMma «+» coeguHeHa ¢ 3eMiierM NOCTOAHHbIM KOHTAaKTOM BHYTpU
MNCTOYHMKA.

8. MOPAOOK PABOTDI

8.1. NoagroTtoBka Kk paboTte

ABTOMaTUYECKUIN CETEBOM BbIKIIOYATENb U CeTEBON TyMOnep nocneaoBaTenbHO YCTaHOBUTL B
BepxHee nonoxeHue. Npu aTom gomkHbl 3aropetbes XKK-gucnnenm n nHaukatopbl Ha nepeaHen
naHenun Ur.

3agaTtb C NOMOLLbIO 3HKOAEPA HY)XHblE MapaMeTpbl U PEXUMbI.

KHonkonn REGULATION BbIGpaTh pexum cTabunmsaumm HanpsbkeHus, Toka, Unn HanpsXKeHus.



8.2. PacnonoxeHue U Ha3Ha4YeHue OpraHoB ynpaBreHuns

Rinn @

Mode=LF =0.00A
F=05kHz P=0.00kW
T=10% 00:00:00

' Furm:ﬂaw.
START/STOP RESET | o oF @

-0 wm @ @

Pwuc. 2 Manenb ynpasnexunsa UM

HA3HAYEHUE KNOMNOK HA NAHEJIU YINPABJIEHUA

KHONMKWU BKNK4YeHUA N BbIKINMKO4YeHUA BbIXOAHOIro Hanpsi>XkeHuns:

“ON” NPW HaXXaTuUM KHOMKW Ha BbIXO4 UCTOYHUKA NoJaeTca HarnpsaKeHne

“OFF” NPV HaXaTuu KHOMKU NPOUCXOOUT CHATUE BbIXOOHOIO HanpsXeHus
KHOMKM ynpaBneHnsi BCTPOEHHbIM TAMepPOM:

KHOMKW ynpaBrieHusi TaiMepom

“TIMER START/STOP” KHOMKa 3anycka n OCTaHOBKM Tanmepa

“TIMER RESET” KHOMNKa cbpoca nokasaHumn Tanmepa
npoyve KHOMKM:
“F1” KHOMKa BKNIOYEHWUSA/BBIKMIOYEHNS NOSKUratoLero umMnyrsca (noxaura)
“F2” KHOMKa He ucrnornb3yeTtcs
“REGULATION” KHOMKa NepeknoYeHnst pexxmumMoB ctabunmnsaumm.
Mpy HaXxxaTUM KHOMKN NPOUCXOAUT MEPEKITIOYEHNE pexnma
ctabunmsauuu:

HanpAaXXeHne-ToK-MOLLHOCTb. B03MOXXHO n3ameHeHne nog Harpy3|<0|7|.

lNpumeyaHus: CpabambigaHue KHonku npoucxooum npu ee OTITYCKAHUN
(Haxxamue coripogox0aemcsi c8emoduoOHOU UHOUKayuel U OOHOKPamHbIM 38YKO8bIM CU2HAI/IOM).

CBETOANOOHAA UHOWUKALIUA

“ARC” nHOuKaTop cpabaTtbiBaHUSA 4yro3awmnTbl. 3aropaeTcs, ecrnm
MarHeTPOHHbIV pa3psa NepexoauT B AyroByto oopMy, Unn TOK
MarHeTpoHa npeBbillaeT MakcMMarbHOe 3Ha4YeHne

“RAMP” WHAONKATOP COOTBETCTBUS TEKYLLLEro 3HaYEHUSI HANPSXKEHWs, TOKa,
HanpsPKeHWs, UM MOLHOCTU 3a4aHHOMY 3HayeHuto. Ecnn nHamkaTop
Muraet, To HecooTBeTcTBME npesblwaeT 10%, YTO CBMAETENLCTBYET O
Heyga4yHoOM pexunme paboTbl MarHeTpoHa. Hanpumep, Bbl yctaHoBMAM
B pexume ctabunmsawumm Toka 3HavyeHmne 6A, HO 3TOT TOK He
AOoCTUraeTcs Npyv MakcMmanbHOM BbIXOAHOM HanpsixeHun (650B).

MHAMKATOPbI BbIGPAHHOIO peXxuma ctabunusauum

“VOLTAGE” HanpsXXeHus
“CURRENT” TOKa
“POWER” MOLLIHOCTU




NMPUHUWIMN PABOTbI SHKOOEPA

OHKoAep - pyyka ynpaBreHust Ansi U3MeHeHUs BbIXOAHbIX MapamMeTpoB UCTOYHMKA NUTaHUA

(ycTaBOK)
BpalieHue YMeHbLUeHne/yBenuyeHne BbIbpaHHoro napameTpa
Haxartue Bbi6op nameHsiemoro napameTpa (0OTMe4YeHHOro kypcopoMm Ha XKW)

8.3. UHdhopmauuna, oTtobpaxaemasn Ha XKKU

e K< 04 s R SR - 04
F=05kH P=0.00kW P=0.00kW
T=10% 00:00:00 00:00:00

Pwc.3 XKKW-gncnnen npu pabote UMM B MnynbCHOM (cnpaBa) 1 NOCTOSIHHOM (CreBa) pexumax

NPEACTABJIEHUE UHPOPMALIMUN HA XXUOAKOKPUCTAJIIIMYECKOM

UMH®POPMALMOHHOM OUCIIJIEE npum pa6oTte UMM B umnynbcHom LF (cneBa)  NnOCTOAHHOM

MHdOopMaLMA O COCTOAHUM UCTOYHMKA NUTAHUA OTpPaXKaeTcA B ABYX CTONOLaxX NO 4 CTPOKMU .
B neBom cTonbue pacnonoxeHa uHcpopmaumsa 06 ycTaHOBNEHHbIX 3HAaYeHUAX NapamMeTpoB
MCTOYHMKA NUTaAHUA, B NPaBOM cTon6ue — MHpopMaLma O TeKYLMX 3HAYeHUAX NapamMeTpoB.

CMMBON OBO3HAYEHUE CUMBOIJI OBO3HAYEHME
Ur, (Ir, Pr)=000 V U=000 V
YCTaHOBIEHHOE 3Ha4YeHue (ycTaBka) Tekyllee 3Ha4YeHve
cTabunuavpyemMoro napameTpa. MameHsieTcs npu HanNpsPKEHUs Ha
BpaLlleHnn aHKoaepa. BbIXOE UCTOYHMKA
B 3aBMCMMOCTI OT BbIGpaHHOIO pexunmMa NMUTaHus

cTabunusauum Ha gucnnee oTpaxkaeTcs ycTaBka
HanpshkeHus (Ur), Toka (Ir), nnn mowHoctm (Pr)

Mode= LF (DC) 1=0.00 A

NHAMKaTop BbIbpaHHOro pexvmma paboTbl: TeKylLlee 3Ha4YeHne Toka MCTOYHMKA
UMMYSbCHBIA HA3KOYACTOTHbIN (LF) nnn d NUTaHKUs.

noctosiHHbIM (DC). B nmnynscHom pexnme paboTtsl (LF)
M3meHseTca BpalleHeM aHkoaepa npu oTobpakaeTcs cpeAHUN TOK UCTOYHMKA

HaBegEeHHOM Ha A4elnKy Kypcope. Ecnm NcTovHuK
NMUTaHUA BKNIOYEH, TO CMEHa pexnma

HEBO3MOXHa
F=00 kHz P=0.00 kW

yCcTaBKka 4acTOTbl MOBTOPEHMS UMMNYIIbCOB B Tekyllee 3Ha4YeHne MOLLHOCTH,
UMMYNbCHOM pexnme. MIameHseTcs BpalleHnem notpebnsemon Harpyskon. B

SHKoAepa Npu HaBeleHHOM Ha SA4enKy Kypcope. MMMyNbCHOM pexume paboTbl (LF)
BoamoxxHO nameHeHne nog Harpyskon. B DC oToOpaxaeTcs cpeaHAs MOLWHOCTb
pexume He oTobpaxaeTcs NCTOYHMKA

T=00% 00:00 (MUH:cekK)

KO3(pPMLMEHT 3anonHEHNsT UMMYIbCOB. Tanmep. OTobpaxaeT BpeMsi C MOMeHTa
MN3ameHsieTca BpalleHneM aHKogepa npu HaxxaTus kHonku TIMER Start .

HaBeZEeHHOM Ha s4enky Kypcope. Bo3aMoxxHO
nU3MeHeHue nog Harpyskomn.
B DC pexwume He oTobpaxaercs.

Kypcop ykasbiBaeT Ha napameTp, KOTOpbI ByAeT N3MeHATbLCS NPy BpaLleHUn 3HKoaepa.
MepemelaeTcsa Npy HaXaTuK Ha SHKoAEP.
[lns BbIGoOpa U3MeHsieMoro napaMeTpa Heob6XoAMMO HaXkaTUSIMU Ha SHKOZEP NepeMEecTUTb Kypcop
Ha HY)XKHYH NO3ULMI0

8




8.3.1 Bblbop wara nameHeHus perynmpyembix napameTpoB

Mporpamma ynpaBrneHus NCTOYHMKOM NUTaHusA no3songaeT Nonb3oBartento BbibpaTh war
N3MEHEHMS PETYNUPYEMbIX MAapaMETPOB: HANPSHKEHUS!, TOKA U MOLLHOCTU. [lNa namMeHeHus wara
HeobXxoaAnmMo NepenTn B CEPBUCHOE MEHI0. [1ns 9TOro, nNpu BbIKMOYEHHOM TyMbnepe nutaHns
HY>XHO HaxaTb kHornky OFF n yaepkusas ee BKMounTb Tymbnep nutanHus. Npu otnyckaHum
kHonkn OFF Ha aKpaHe NosiBUTCA CEPBUCHOE MEHIO.

Puc. 3.1. CepBUCHOEe MeHI0.

cumMBOI OBO3HAYEHUE

Nadr

N3meHseT agpec ycTponcTea npu ynpasneHumn no
nHTepdency RS485 (cm. cTp. 22)

Isa

BbIOOp Lara nsMeHeHUs Toka B pexxume
crabunusaumm no Toky. MIameHsieTcs B npegenax
0,01 —0,1 A cwarom 0,01 A

Usa

Bbibop LWara nsmMeHeHNs HanpsiKeHUsT B peXXume
cTabunusaumm no HanpskeHuro. MIameHsieTcs B d
npegenax 1 — 10 B c warom 1 B

Psa

Bbibop wara nsmeHeHns MOLHOCTU B pexume
cTabunmsaumm no MoLHocTu. iameHsieTcs B
npenenax 0,05 — 0,5 kBt B ¢ warom 0,05 kBT

Kypcop yka3sbiBaeT Ha napameTp, KOTopbli ByAeT M3MeHATLCS NpY BpaLLeHnn 3HKoAepa.
MepemeLyaeTcs Npy HaxXaTUM Ha SHKoAEP.
[ns BbiGopa U3MeHsiemoro napaMeTpa Heob6Xo4MMO HaXkaTUSIMU Ha SHKOZEP NepPeEMEeCTUTb Kypcop
Ha HY>KHYH NO3MLMIO

[AnA 3anoMMHaHUA yCTaHOBMEHHbIX 3Ha4€eHU B 3HEProHe3aBUCUMYIO NamMAaTb Heob6xoanumMo
OOHOKpaTHO HaxaTb kHonKy OFF.

8.4. PacnonoxeHne pa3beMOB U KIleMM Ha 3agHeun naHenu

Puc. 4 3agHsas nanenb UMM

HA3HAYEHWE NPUCOEAUHUTENbHbLIX PA3EMOB U KINEMM HA 3AOHEWA NAHENW N

POWER Pasbem NogknoyYeHnsa ceTeBoro HanpskeHus

380/220 50Hz Knemmbl nogkntodeHnsa cetesoro nutanmsa UMM (3daswl, 50Ny, 380 B)
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Pasbem noaknoyeHust Harpysku
! Knemma «+» coeduHeHa ¢ Koprnycom eHympu npubopa

RS-485 Pa3zbemMbl AUCTAHUMOHHOIO ynpaBneHus 1 6110KMPOBOYHbBIE KOHTaKTbI
(BKIMHOYEHbI NapanensHo)

8.5. PaboTta nctouyHuka nutaHus

YnpaBneHne NCTOYHMKOM MUTAHUSA MOXET OCYLLLECTBNSATLCS JTOKANbHO UMK C yaaneHHoro nynbra
no nHrepdericy RS-485.

8.5.1. NpepnBaputenbHaa NnoAroToBKa NOBEPXHOCTU MULLEHU nepea HaHeCeHUeM NOoKpPbLITUS
(PeXuM TPEHUPOBKM)

Mpun BKMOYEHUN MarHeTpPoHa C HOBOW MW 3arpsa3HEHHON MULLIEHBLIO MPOBECTU NpeaBapUTENbHYIO
noaroToBKy (“TPEHUPOBKY”) ee MOBEPXHOCTU Nepes HanbiNeHNneM NOKPbITUS.

Ins atoro cnenyet nepeectn UM B pexxum paboTtbl Ha noctosiHHoM Toke (DC) u ctabunusauum
HanNpsPKeHUs, a Takke ycTaHoBUTbL HanpsixkeHne Ur Ha yposHe 200 B. BkniounTb nogxkur gns
HaOEeXHOro 3axuraHms MmarHeTpoHa. lNoaaTtb HanpskeHne Ha MarHEeTPOHHYHO pacnbIIUTENbHYHO
CUCTEMY 1 MOCTENEHHO YBENMYMBATbL YCTaBKY HANpPsHKEHUs, NOAAEPXKMBAsA MaKCUManbHO
BO3MOXHYIO MOLLHOCTb pa3psja.

AKTMBHOE cpabaTtbiBaHWe Oyro3allnTbl HE ABNSETCA aBapUnHbIM pexxumom paboTsl UIT.

MuLweHb MarHeTpoHa MOXXHO CYMTaTb OYMLLIEHHOM NOCIe NpeKpaLleHms YacToro cpabaTbiBaHNs
ayrosawuTsl (4awe 1 pasa B cekyHay).

lpumeyaHusi: [NoddepxkaHue MakcuMasibHO20 YPOBHS MOWHOCMU pa3psida npusodum K
YMEHbBLUWEHUI 8PEMEHU HEOBXOOUMO20 0511 MPEHUPOBKU MULIEHU MagHemMpOoHa.

TpeHuposka MuweHel HEKOMOPbIX N1e2KOOKUCISIeMbIX Mamepuasios, makux Kak amntoMuHud,
KpeMHul u 0p., MoXXem 3aHuMamp docmamoyHo OrumersibHoe 8pemsi (om eduHuu 00 OecsimKos
MUHYym).

8.5.2. HaHeceHMe NoKpbITUI B aTMOChepe MHEPTHOIO rasa (MeTann4yeckun pexmnm)

PacnbineHve mueHn marHeTpoHa B atMocepe MHEPTHbIX ra3oB, HAaNpMMep MeTanmnoB (TUTaH,
anoMuHUM, Medp 1 4p.) B aTMOcdepe aproHa:

- NPOBECTW NpOLECC TPEHNPOBKU MULLIEHU MarHeTpoHa (n. 7.3.1).
OcaxageHue NoKpbITUSE Ha NOCTOosIHHOM Toke (DC-pexum):

- yCTaHOBUTb paboyne napameTpbl BbIXOAHOrO HAMPsSXeHUs (ANa pexuma crabunusaumm no
HanpshKeHW0) UNKn Toka (ANna pexvma ctabunmsaumm no Toky) 6e3 CHATUSA NUTaHUSA C HarpysKku.

MNMepexon n3 DC-pexmma B umnynbCHbIn (LF-pexnm):
- CHATb HanpshkeHne ¢ Harpy3ku (kHonka OFF), nepekntounTbe NCTOYHUK B LF-pexnm, ycTaHOoBUTb
paboune napameTpbl 1 NogaTb NMTaHME HA MarHETPOHHYIO PaCnbIINTENBbHY CUCTEMY.

lMpumeyaHue: MNModxue MOXHO ocmagumb BK/IHOYEHHbBIM MMOCMOSIHHO, MakK Kak npu 20peHuu
paspsida OoH He enusiem Ha pabomy MazHempoHa.

Cmena DC u LF pexumos pabomsi U npou3godumcsi CO CHIMbIM HarpsikKeHUueM ¢ Hagpy3Ku.
OcmarnbHble nepeknyYeHus u peaynupoeku UM MoxHo npoeodums nod Hazpy3Kou.

lpu cmeHe pexuma cmabunusayuu 80 8KITOYEHHOM COCMOSIHUU UCMOYHUKa NUMmMaHusi, 8
Kadecmee ycmasku bepemcs mekyuwee 3HadyeHue 8H08b cmabunu3upyemozo napamempa.
Hanpumep, ecriu ucmoyHuk numaHusi pabomarn 8 pexume cmabunu3dayuu HanpsXKeHusi, ¢
mekyuwum mokomMm 3A, mo npu nepexknodYeHuUU 8 pexxum cmabunusayuu moka, Ha LCD e suelike
0151 omobpakeHusi cmabunu3upyemo:z0 napamempa rnosseumcs 3HadeHue Ir=3A u e danbHeliwem
6ydem cmabunusupogamasCs OHO.
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8.5.3. HaHeceHMe NoKpbITUI B aTMOChepe CMeCn MHEPTHOrO U XMMNYECKN aKTUBHOTO ra3oB
(PeaKTUBHbIN pexum).

B TexHonorusix peakTMBHOro MarHeTPOHHOTO PacnblfieHnsl, 0COBEHHO NPU HaHECEeHWUM NNEeHOK
NerkookucnsieMblx MaTepuarnos (HanpuMep, okcuaa KpeMHUS NN OKCUAa arntoMUHKS) BaXKHbIM
AIBNSIeTCA NpefoTBpalleHne ayroobpasoBaHust Ha NoBepxXHOCTU kaToda. Mpu yactom
cpabaTbiBaHWUM Oyro3awuTbl yckopsieTcsl ob6pasoBaH/e Ha MOBEPXHOCTU MULLEHW HEMPOBOASLLEN
OKCUAHOWM UM HATPUAHOW NIEHKM (OTPaBfeHe MULLEHN), YTO NPUBOAUT K YBENMYEHNIO YacTOTbI
BO3HUKHOBEHUS AyTN Y OKOHYaTENIbHOMY OTPaBMNEHUI0 MULLEHM.

KapauHanbHbIM METOAOM NPeaoTBpalleHnst AyroobpasoBaHus saBnsieTcs pabota MarHeTpoHa B
MUMNynbCHOM pexume. Ecnv Ha MarHeTpoH nofaBaTh He NMOCTOSIHHOE, a UMMYIbCHOE HanpsiKeHue,
TO C YBENMYEHNEM YaCcTOTbl MMMYbCOB BEPOSITHOCTbL 06pa3oBaHmMs Ayr pesko najaeT.

[nsa BKNIOYEHMSA MMNYIbCHOTO pexmMMa HeobxoaMMmo:

- NMPOBECTN NPOLLECC TPEHMPOBKN MULLEHN MarHeTpoHa (n. 7.3.1);
- CHATb HanpsbkeHue ¢ Harpy3kn (kHonka OFF);

- NepenTn B UMNYIbCHbLIN pexum paboTel AT,

- NEPENTUN B PEXUM CTabunmsaumm no HanpsikeHnto 1 ycTaHoBUTbL paboyune napameTpbl
BbIXO[HOMO HanpshkeHus:;

- nogaTb HarnpskeHMe Ha MULIEHb MarHeTpoHa (kHornka ON);

- NNaBHO HaMNyCTUTb XMMUYECKM aKTUBHBbIN ra3 1 Npm HeoGX0aAMMOCTU CKOPPEKTUPOBATL
napaMmeTpbl paspaaa;

- nepe|7|TM B peXxunm crabunusaumm no TOKY, U1 MOLLHOCTW.

lMpumeyaHue: lNpu peakmueHOM pacribIIeHUU Ma2HeMpPOHHbIU pa3ps0 ycmodl4dueee 2opum 8
pexxume cmabunu3ayuu rno Mmoky.

Mocne okoHYaHUs NpoLecca OcaXaeHNs1 MOKPbITUS CHATb HANPSPKEHME C Harpy3ku 1 nepeBecTu
ceTeBoOV TymMbrep B HWxHee nonoxeHne. CeTeBOn aBTOMaTUYECKUIA BbIKNOYaTENb MOXHO
OCTaBWTb BKIMHOYEHHbIM.

9. KOHCTPYKUUA

UcTouHmk nutaHus APEL-M-5PDC BbINONHEH B BUAE OTAENbHOrO NePEeHOCHOro 6rioka. OnemMeHThl
Kopryca npubopa CKpennsitoTCa ¢ NOMOLLbIO BUHTOB.
BckpbiTne npubopa:

- OTKPYTUTb 4 BMHTA Ha BEPXHEN KpblLLKe BroKa;

- NpM HEO6XOAMMOCTM AEMOHTaXa (PYHKLUMOHANbHBIX Y3r10B BbINOMHUTL T Xe AENCTBUSA C
HWKHEN KPbILLKON BroKa;

- cbopKy NponsBoauTL B 06paTHOM nopsake.

10. ONMMUCAHME JNEKTPUYECKOW MPUHLUMUATIBHON CXEMbI

10.1 OnucaHue paboTbl CUNIOBOM CXeMbl (CMnoBas cxemMa UCTOYHUKA NUTaHUA B
npunoxeHuun Ne2)

MCTOoYHUK noakntodeH K 3-xX oasHom ceTn Yepes aBToMaTn4eckui Bolkntodatens A1l. Mpu
KomMyTauumn KHorkn A4 3amblkaeTcd koHTakTop K1, a Takke BktovaeTcd 610K nnTaHms
ANEKTPOHUKN A5, KOTOPbIA NUTaAET BEHTUNATOPLI, NaThl yNpaBrneHus U KOHTpornnepa. Yepes
pesuctopbl R1 n R2 HaumMHaeT 3apskaTbCca BXogHasi eMKOCTb MHBepTopa A7. Yepes ~1c. C nnatbl
ynpasneHns npuxoauT UMMyNbC BKNIOYEHWS ApanBepa KoHTakTopa A3, KOTOpbIM BKNoYaeT
KOHTakTOop K2. Pe3ncTopsbl 3amMbIKaloTCA U HA UHBEPTOP NOAAETCA NONHOE HanpsikeHune, Yepes
BoinpsaMmutens A2. Peauctop R3 nogknioyeH yepes koHTakTop K1 Ha HoOpMarbHO 3aMKHYTOM
KoHTakTe. Pe3nctop R3 aBndaeTcs paspagHbIM Ang eMKOCTU MHBepTOopa.
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NHaykTnBHOCTL L1 1M BXOOHas eMKOCTb MHBEPTOpA NpeacTaBnsitoT coboi BXOOAHON ceTeBoi
unNbTP ANs UCKMIOYEHMST BPOCKOB HANPSKEHUS.

WHBepTOp npeacraBnsaeT cobon TpaH3UCTOPHLIN MOCT, NpeobpasyoLmni NOCTOSTHHOE HanpsXXeHne
Ha BXOOHbIX EMKOCTAX B NepeMeHHoe cuHyconaaneHoe (Cxema MHBepTopa B NpunoxeHun 2.1).
Kaxxgoe nnevo nHBepTopa ynpaenseTcs 2-X kKaHanbHbiM gparneepomM A14 n A15 (npunoxeHne
2.2).

TpaHcdopmaTop TR1 BbINOMHAET OYHKLMIO raribBaHUYECKON pa3Bsa3KN UCTOYHUKA, a Takke
noBbILLAaeT BXOAHOE HanpsbkeHne o Tpebyemoro. [lpoccens L4 —MHOYKTUBHOCTb PE30HAHCHOIro
KOHTYpa.

BbixogHom kntod A17 (npunoxeHune 2.3) nepegaeT SHEPTUIO B BbIXOAHYIO Lienb, U CAYXUT Ans
3aLMTbl UCTOYHUKA MUTaHUS OT KOPOTKOro 3aMblkaHus, a Takke Ang peanusauun UMnynbCHOro
pexuma paboTbl. YnpaBneHue oCyLLECTBIAETCS ApaiBEPOM BbIXOAHOro Krtova A16 (npunoxeHue
2.4).

BbixogHas uenb cocTouT 13 2-x gpoccenen L2 n L3, nepeknoyeHne Mexay KoTopbiMy No3BonsieT
MEHSATb BbIXOAHY MHAYKTUBHOCTb, TEM CaMblM a4anTUpys UCTOYHUK NOA HY>KHbIA PEXUM paboTbl
(MOCTOAHHBINA MM NMNYFbCHBIN). MNepeknoyeHne NPONCXoauT BbIXO4HLIM KOHTakTOpom K3,
KOTOopbI ynpasndeTca gpansepom A12 (npunoxexue 2.5).

A13 — nnata nogxura (npunoxeHue 2.6). opmmpyeT nmnynscbl amnnutyaon go 1000B u
anutenbHocTbio 20-30 Mc. (C NOMOLLbLO NMoBbILWatoLwero TpaHcdopmaTopa TR2) ons 6eicTporo
Gonee nerkoro NOAXuWraHMs MarHeTpoHa.

PaboTta Bcex 610KkoB KOHTpONMPYyeTCA nnaTon ynpaeneHusa A8, oT KOTOPON NoaatTca 3agatoLme
UMMYNbCbl HA MHBEPTOP (C MakCMMaribHOM YacTOTON paBHOM YacTOTE PE30HAHCHOIrO KOHTypa) U1
BbIXOA4HON Knto4. Kpome Toro ata nnarta npyHMMaeT u npeobpasyeT curHan obpaTHon cBsA3M Ans
OCYLLIECTBIIEHNA CTabmnmnsaumm no TOKY N HANPSPKEHUIO M CUrHanN 3aLmThbl C BbIXOOHOrO Knova Ans
NpUOCTaHOBKM paboTbl MHBEPTOPA M MNOCMEeAYOLWMM BbiBEAEHMEM Ha NaHeNb UHANKaLUMK Yepe3
nnaTty KoHTponnepa.

Mnata koHTponnepa A9 BblgaeT curHanbl Ans Nnatbl ynpaBneHus, obecneymBas MHTEPaKTMBHOE
ynpaereHne UCTOYHUKOM Mpu nomoLy nynbTa A11 (NoBbILLEHUE BbIXOAHbLIX NApamMeTpoB,
nepektoYeHne pexmmoB paboTbl) U OCYLLECTBNSET UHAMKALUMIO.

10.2 OnucaHue paboThl CXeMbl yripaBreHUs U ApaliBepoB (CxemMa afneKTpuyeckas
npuvHUMnuanbHaa B npunoxeHun Ne3).

Cxema cTabunusauumm no HanpsiKeHUro:

- Ha BbIXOOHbIX EMKOCTSIX YCTAHOBIIEH AennuTenb HanpsbkeHnst (~660k : 12K), KOTOPbIN BLINOSTHAET
dYyHKLMIO gaTtymka HanpshkeHus. C HA3KOOMHOrO nneYya ennTens CHUMaeTcsa HanpshkeHme 1 -
10B, 1 3aBoguTca Ha pasbeM XT9. [lanee pacnonoxeH genutenb R1,R5 ona TouHON NoacTporikm
curHana c gatyuka HanpsbkeHnsa. DA1,01, DAS coctonT 13 2-x onepaumoHHbix yeunutenen (OY),
KOTOpbI€ BbINOMHAT (PYHKLNIO BXOQHOIO M BbixogHoro dydepos ans ontonapel O1 (cnegys
TpeboBaHuam gokymeHTtaumm Ha IL300). O1 npeacrtasnsaeTt ns cebsa NMHENHbIN ONTPOH, T.€e.
BXOQHOE HanpsbkeHne Ha onTonape paBHO ee BbixogHoMy. OnTtonapa Heobxoanma ans
ranbBaHM4YECKOW Pa3BsA3KM CXeMbl NNaThl YNPaBeHNsi U CUNTOBOW CXeMbl. [TuTaHne MUKPOCXeMm
MMeEET ranbBaHNYECKYyt0 Pa3Bs3Ky.

C Bbixoga DA5 curHan gatuvka HanpsikeHus cnegyet Ha OY DA2, a Takke Ha nnaty
KOHTponnepa Ans npeobpas3oBaHUS 1 BbIBOAA B KAYECTBE YNCIOBbIX TEKYLLUMX NOKa3aHWn
BbIXOOHOMO HanpshkeHnsa yepes nosroputens DAG. Ecnv yposeHb npesbicut 10B, TO KOMNapaTop
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DA11 BbicTaBuT “0” Ha Bxoae Mukpocxembl DD6:2, 4To BbIKMOUYUT yrpaBrneHMe nHieepTopom. Ha
BXOAe Kommnaparopa 2,BbicTaBnseTrca onopHoe HanpshkeHne 10B pesnctopom R13, Ha Bxoge 3
pesnctopoM R29 HacTpamnBaeTca Ha npeBbilleHne 10B.DA2 nveet 2 Bxoga: Ha 2 BbiBOA NogaeTcs
curHan ¢ DAS5, Ha BbIBOA 3 curHan ¢ nnatbl KoHTpornnepa. CurHan ¢ nnaTbl KOHTponnepa
npencrtaenseT cobon yctaBky (NocTosiHHOe HanpshkeHne 1 — 10B). DA2 npeobpasyeT oba curHana
no npuHumny Usbix=(U2-U1) x Koc, rae U2 - yctaBka, U1 — curHan ¢ gatdmka HanpsbkeHumsi, KOC
— k03g. obpaTHonm ceaAsun. Ecnn U2<(=) U1 Usbix cOpackiBaeTcs 4o 0, B NpOTUBHOM Cry4vae
cumTaetcs no gopmyrne. KOC BbicTaBnseTcss HOMmHanom conpotmenenna R2 (100k, 4yto
cootBetcTByeT KOC=10). KoHgeHcaTtopom C1 onpenenseTcsi NOCTOsIHHas BPEMEHN o6paTHON
cBasun (~10ms). Ha Bbixoge ycTaHOBRAEH CTabUNMTPOH AN OrpaHUYeHUs BbIXOOHOMO HanpsXXeHns
0o 10B.

Bbixog DA2 nget Ha aHanorosbin kommyTaTtop DA3, kKOTOpbIN ynpasnsaeTcs nnaTon KOHTponnepa,
KoTopbl paboTaeT kak 0bbIvHbIN KNtod. Ecnn Ha BeiBoge 1 ByaeT BoicTaBneH “0” — aTo o03HavaerT,
YTO BbIBOAbI 2 1 3 3aMKHYTbI(paboTatoT) (onpeaenseTcs BblopaHHbIM PEXUMOM paboTbl).

C DA3 curHan noctynaet Ha npeobpasoBaTenb HanpsikeHne-4yactota DAS, koTopbI Npyn HanNnn4Mm
HanpsKeHNs Ha BXoe reHepupyeT MeaHnap, eCnu BXOAHOE HanpsiXXeHue noBbIaeTcs —
NoBbILLAETCs BbIXOA4HAsA YacToTa UMMYNbCOB A0 MakCMMaribHOW, KOTopasi 3a4aeTCcH TakTOBbIM
reHepaTopom.

TaKToBLIN reHepaTop NpeacTaBnseT cobon MynbTMBMOpPATOpP, MOCTPOEHHLIN HA 3-X NTOrMYeCcKnX
anemeHTax “2U-HE” DD9:1-9:3. Pe3nctopom R32 u koHgeHcaTtopom C30 nogbupaetcsa
HeobxoanmbI AnanasoH YacTtoT. Pesnctopom R33 yactoTy MmoxxHO noacTtpameaTh (200kIL).

Ha Bbixoge DAS8 Haxoantcsa Tpurrep DD3:2, KOTOPbIA CAYXUT N5 OTKNIOYEHUS ynpaBeHns
nHBepTopa: BbiBog 1 pasbema XT17, ABNSETCH CUrHaroM BKIOYEHUS UCTOYHKMKa (on/off). Yepes
NPOMEXYTOYHbIE Kackadbl, HeobxoamMMble ANa OPYrMX YacTen CXxembl, KOTopble ByayT onMcaHbl
HWxe, BktovaeTcs Tpurrep DD3:2. Ecnn Ha Bxoae 2 Tpurrepa DD3:2 BbicTaButb “0”, TO 3TO
O3HauvaeT, YTo Ha ero Bbixofge 5 nossutcsa NoctosiHHbIM “0”. [Janee mukpocxema “21” DD4:1
BbICTaBUT Ha BbIXOA4e MNOCTOSAHHLIN “0” — 3TO 03HA4YaeT 3anpeT Ans NPOXOXOEeHUA UMNYMbCOB C
DAS.

Mocne DD4:1 pacnonoxeH ogHoBmnbpatop DD1:1. Ha ero Bbixogax 5 n 12 noCToAHHO HaxogaTcs
“0” n “1” cootBeTcTBEHHO. OH BKMIOYEH TakuM 06pasom, 4To Ha Bxoae 9 npu cnage ¢ “1” Ha "0” —
Ha BbIxoge 5 chopmupyeTcs ogMHOYHBIN nMmnynec 13 “0” B “1”, Ha Bbixoae 12 n3 “1” 8 "0”
AnTenbHOCTLI, onpegensiemyto RC-uenbsto C16, R53 (~6us). Beixog ogHoBUMGpaTopa CoeanHEH
¢ Tpurrepom DD3:1, kOTOPbIN OCYLLECTBNSAET NEPEKOYEHNE MEXOY KaHanammn ynpasneHus
nHeeptopom (03-06, 0O4-05). NMoaTomy MakcuManbHasa YyactoTa paboTbl MHBEPTOpa
onpeaensaeTcsi NONOBMHON YaCcTOThbl TAKTOBOrO reHepaTopa.

YnpasneHue ocyuwecTtenaetcs Yyepes ontonapbl O3-06, Ans oTBA3KM NnaTbl ynpasrieHns ot
nnaTbl gpanBeepa.

Cxema ctabunusaumm no ToKy:
- cxeMa cTabunmsaumm no ToKy aHanornyHa cxeme CTabunusauny HanpsPKEHUS.

Onsa ctabunusauum Nno TOKy UCNOMb3yeTCa CTaH4APTHbIN TOKOBLIN SaT4YMK, KOTOPLIN 3annTbiBaeTcs
OT nnaThbl yrpaeneH1sa ABYNONapHbIM NuTaHMemM +15B u BblgaeT curHan NoCTOSAHHOIoO HanpsXeHus
ot 1 - 10B 4epes pasbem XT13. Janee pacnonoxeH genutens R20,R27 ons To4HOM NOACTPONKK
curHana c gatyuka HanpsbkeHunsa. Cpasy nocne genutens curHan yepes nostopurtens DA10
BbIBOAMTCSA Ha NnaTy KOHTponnepa Ang MHANKaUUnM TEKYLLLEro 3HaYeHns ToKa.

Hanee curHan nogaetcsa Ha OY DA4, koTopbii UMeeT 2 Bxoda: Ha 2 BbIBOA NodaeTcs curHan ¢
AaTtyvKa Toka, Ha BbIBOA 3 curHan ¢ nnatel KoHTponnepa. CurHan ¢ nnatbl KOHTpornepa
npeacrasnseT cobon yctaBky (noctosiHHoe Hanpsixernve 1 — 10B). DA4 npeobpasyet oba curHana
no npuHumny Usbix=(U2-U1) x Koc, rae U2 - yctaBka, U1 — curHan ¢ gatymka HanpsbkeHuss, KOC
— k03h. obpaTHOM CBA3N.
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Ecnun U2< (=)U1, UBbix cbpacbiBaeTcsa o 0, B NpOTMBHOM criydae cumtaeTcsa no gopmyne. KOC
BbICTaBNsAeTCA HoOMUHanom conpoTtuenenuns R21 (100k, yto cootBeTcTByeT KOC=10).
KongeHcaTtopom C4 onpefenseTcs NOCTOsiHHAsA BpemMeHn obpaTtHom cBa3un. Ha Beixoge
YyCTaHOBNEH CTabUNNTPOH ANsi OrpaHUYEeHNst BbIXOAHOrO HanpsbkeHnsa o 10B.

AHanorn4yHo cxeme ctabunmsaumm no HanpskeHuto ¢ Boixoga DA4 curHan nogaeTtcs Ha
npeobpasoBaTtesb HanpshkeHMe-4acToTa Yepes3 aHanoroBbIi KOMMYTaTop, KOTOPLIN BKMNIOYEH B
pexume cTabunmsaumm Toka. M 1.0. Kak onMcaHo Bbille.

Cxema cTabunusaumm no MOLHOCTMH:

- Ha yMHOXuTenb DA7 nogatoTcsa curHasbl, C 4aTYMKOB HANPSXKEHUS 1 TOKa, r4e OHU
nepemMHOXatoTcAa 1 NonyyaeTcs “curHan obpaTHOM CBA3U No MoWHOCTK”. [lanee aHanorn4yHo
pexnmam ctabunusauum Toka n HanpskeHus: Ha Bxog OY DA9 nogaetcs yctaBka No MOLHOCTU U
CUrHan ¢ yMHoxuTens. M 1.4. kak B npeablayLnx pexmmax.

yn paBneHne BbIXOAHbIM KIMHO4YOM:

YnpaBneHue ocyLlecTBNsieTCS cUurHanamm ¢ nnatbl KOHTpornepa: B 3aBUCMMOCTU OT pexuma
paboTbl UCTOYHMKA (MOCTOSIHHBIN UMM UMIMYIbCHBIN) Yepe3 pa3dbem XT15. CurHanbl MMeroT
norndeckuii Bug (DC pexunm - NoCTOSHHbIA curHan amnnuntygon 5B, LF pexum
nocrneaoBaTenibHOCTb MMMYSIbCOB C 3a4aHHOM YacTOTOM U CKBaXXHOCTbIO). Yepes npoMexXyTouHbIe
Kackagbl n onTonapy nogarwTcs Ha pasdbeM XT10 n 3aTem Ha gpansep Kroya.

3awumra:

Mpun cpabaTbiBaHUM ApaiBEPHONM 3aLUUTbl BbIXOAHOrO KNtova Ha pasbeM XT12 npuxoguT curHan c
apaneepa “fault”. Ha Beixoge 6 ontonapbl O10 NOCTOSAHHO Haxo4MTCA noruveckast “1”, a npu
NnoKUraHum ceeToamoda ontonapbl Nnpoucxogut copoc Ha “0”. DTOT curHan uaeT Ha
opHoBubpatop DD8:2, koTopbIv BKNOYaeTCca No cnagy Ha Bxode 1, BKMYaeTcs Ha BpeMs
onpegendemoe R9 n C27. 310 BpeMsi — BpeMsi Nay3bl Mexay cpabaTbiBaHMEM 3aLLNTbI, OHO
nogcTpavBaeTcs Nog HyXXHoe 3HavyeHne pesnctopom R9 (2-3ms).

OpHosubpaTtop reHepupyeT Ha Bbixogax 13 n 4, “1” n “0” cootseTcTBeHHO. CurHan ¢ BbiBoga 4
naet Ha Bxog DD2:2, yto o6pbIBaeT Lenb ynpaBneHus KnyoMm, a crefoBaTenbHO ocTaHaBnmMBaeT
ero paborty, a Tak xe DD7:3, uto octaHaBnmBaeT paboTy uHeeptopa. C Bbixoga 13 curHan nget
Ha nnaTy KoHTponnepa ans otobpaxeHus cpabaTbiBaHUA 3alMTbl HA NaHeN NHANKaLNUN, a Takke
cbpacbiBaeT ycTaBKy no TOKy, BbicTaBnsaa “1” Ha BeiBoge 16 DA3 (B cnyvae paboTbl B pexvme
cTabunusauum no Toky).

Mpouee:

Cxema nocTtpoeHHas Ha DD1:2 cnyxuT ans npoBepkn paboThbl CXeMbl YNPaBEHNS UHBEPTOPOM Ha
aTane HacTporKK 1 Hanagku. [nga atoro pkamnepom J2 nepekntoyaem Lenb ynpasnexHms. U
3aMblkas BbiBoAbl J1 reHepupyem OgHOKpaTHbIE MMNYbChI YNpaBreHus.

DD6:1 cnyxuT ons BoipabaTbiBaHNA MMMyNbCa yNpaBneHnsl Ha BKIOYEHNE KOHTaKTopa, Yepes
BpeMsi 1S nocne BKMOYEHNS UCTOYHUKA.

10.3 OnucaHue paboTbl cXxeMbl KOHTpOepa
Cxema KoHmporiepa 8 npuroxeHuu 4.
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Puc. 5 MukpokoHTponnep Atmega128. ®opmupoBaHne curHanos:
Hunoynroane enxonu
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Puc. 6 Cxema (hopMUPOBaHMS CUrHasIOB YNpaBIieHNs! BbIXOAHbLIM KIHOYOM

dopMupoBaHUe CUrHanoB yrnpaBfeHUs BbIXOAHOIO KIo4Ya OCYLLECTBNAETCS C NOMOLLbIO
mMukpocxembl CD74HC221E. Ha Bxogax R n B Bcerga 1, cnegoBaTenbHO BLIXOAHOW MMMYbC
BO3HMKaeT npu nepexoge mn3 1 B 0 Ha Bxoge A. lMNMpu otcyteTeum curHana PROTECT _SWITCH,
dopMmpyeTcst UMMNYNbC HU3KOMO YPOBHSA ANMTENBbHOCTLIO 0Kono 10 mc. CurHanel ynpaBsneHns
KNo4YOM hopMUPYIOTCS C MOMOLLbIO 3TUX UMMYNBLCOB K ynpasnsatoLero curHana(PWM1) c
MUKPOKOHTPOSIEPA, KOTOPbIE MOCTYNalT Ha BXo4 Mukpocxembl 74HCOO. MNonyyeHHble curHansl
nocTynatT Ha BXo4 Mukpocxembl 6N137 ans nx passasku.

Bbixoabl uudpoBoro passema:
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Puc. 7 Llenb hopmmnpoBaHmsa onopHbIX HanpskeHWn 1 nepegada Ha nnaty ynpasneHus

¢OpMMpOBaHVIe OMNOPHbIX Haﬂpﬂ)l(eHVIﬁ:

- OMOpPHbIE HaMpPsHKEHUSA NepenarTcs ¢ MUKPOKOHTponnepa Ha LIAT. 3atem HanpskeHns
ycunueatrTcs ¢ nomolbio OY 1 noctynatoT Ha Bxo4 nnatbl ynpasneHus (Uref, Iref).

BbiBOA TEKYLMX NOKAa3aHUM TOKA U HanpPsiKeHUst:

- C NNaTtbl ynpaBneHus NocTynarT 2 cMrHana ¢ gaT4yvMkoB Toka u HanpsbkeHus (Ucur, lcur).
KoTopble 4Yepes genutenn nogarTcs Ha KOHTPOSep v B gansHenwem nHgmumpyotes Ha KK
aucnnee.
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Puc. 8 Cxema hopMMpOBaHUSA OMOPHBIX HAMPSHKEHWIA M NPpUeMa AaHHbIX TEKYLLMX 3HAYEeHUI HanpsXkeHUs! U Toka
anaBneHMe UCTOYHUKOM:

- yNpasfieHne UCTOYHUKOM M Nepefada TeKYLWMX AaHHbIX Ha KOMMbITEpP No uHTepdency RS-485
ocyLecTBrsieTcs ¢ nomoLLbo Mukpocxemsl MAX1480.

16



bl

bk

Puc. 9 Cxema opraHnsauuv ynpaeneHunsi Yepes nHrepgenc RS485

Pexum paboTbl MUKpOCXeMbl onpegensietTcs coctosHnem Bxoga DE v ynpaensaioTcst curHanom
OF. Bbixoabl A n B mukpocxembl BkovatoTcsa yctaHoBkon 1 Ha DE. Ecnv BbIxOabl BKIHOYEHbI, TO
YCTPOMCTBO paboTaeT Kak nepeaatynk. Ecnu HaobopoT, To kak npueMHuk. NepegaBaemMbin
curHan(MISO) noctynaet Ha Bxog DI.

Onpoc KHOMOK Ha NMLIeBOMN NaHenu OCYLLECTBIISIETCS KOHTPOSIEPOM Yepes aKcnaHaep.
HaxaTtne kaxxgon KHOMKM CONPOBOXAAETCS 3BYKOBLIMU CUrHaNamm ans nogrsepxaeHuns

Cpa6aTbIBaHI/I$| No HaXaTuto KHOMKW.

» T 1) “—1|-
UUUHDUDD* Enoms yopasmenna
Lo T
. e
& — [7] amli— | Seed
S 'l Ty ] | i
- I == e
— - — ™ el -
- ol ——] o
= 1 1 on | -n-n-—_:'
= p—y ....‘._:L"
-.\.—_L
o o o =2 ] = Fo [ L oo
=, L L AL -
-\l—_
J 1T 1T 7 a2
i [ ]
.
AlL RIG qi
wpr G EeTON HOME o

EE..: = 1 Jrium
0l F g n | = } —1 —r=um
o o i — 11 - Smam
HN e
[ #] arna - oz
T [

Puc. 10 Cxema KHOTMOK NOAKITHYEHMS NaHenu ynpaeieHusi, 3HKkoaepa v 3ymmepa

Takke Ans ynpaBneHnsi UICTOYHUKOM UCNONb3YeTCH 3HKOAEP, KOTOPbIA UBMEHSIET CBOMM
BPALLEHNEM 3HAYEHUSI OMOP TOKA, HANPSPKEHMS UMM MOLLHOCTM, U MEPEKITIOYAET PEXUMbI paboThbI
NCTOYHMKa (MMNyNbCHbIN 1 DC).

BbiBOA TeKywWwMX AaHHbIX Ha LCD:
- nepegadva gaHHbix B LCD ocyulecTtenisieTcst yepes mukpocxemy 74HC244.
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Puc. 11 Cxema nogkntoveHus XXK-gucnnes Puc. 12 Cxema opraHunsaumm 6110KMpOBOK NCTOYHMKA

Bnokvpoeka Heobxoauma Ans npepbiBaHUs paboTbl UCTOYHUKA NPY BO3HUKHOBEHWUM aBapUNHbIX
CUTyaLUii CBSA3aHHbIX C NpeKpaLLeHeM noaayv BoAbl HA MarHeTPOH, Neperpes a1eMeHTOB U T.4.
3OT0 onpenensieTcsi ¢ NOMOLLbI BHYTPEHHUX UMK BHELLHMX AOMONHUTENbHbIX 4aTYMKOB.

[aTunkn paboTatoT B KIMOYEBOM peXUME, U NpU Ux cpabaTbiBaHWM pa3pbiB 3aKopavmBaeTcs U
BO3HUWKaET CUrHan, KOTOPbIN NOCTyNaeT Ha BXOA onTonapbl M NnepeAaeTcsl Ha MUKPOKOHTPOSIEp,
KOTOPbIN BbIKIOYAET UCTOYHUK.

Bt a5y Protection switchl
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Puc. 13 Cxema KHOMOK NOAKITHYEHUS NaHesnu ynpaBrieHusi, 3HKkoaepa v 3ymepa

Mpun cpabaTbiBaHUM 3aWwmnThl NO Ayre ¢ NnaTbl yNpaBneHnst NPUXoauT CUrHam OCTaHOBKM BbiX.
kntoya. Ha Beixoge VO ontonapbl DV5 dhopmupyetcs curhan «0» B pesynbTaTe 4ero
cpabaTbiBaeT ogHoBMbpaTop DD9:2. KoTopbin dhopmupyeT 2 curHana: ogvH nocTtynaeT Ha naHerb
NHOMKaLMK (3aKMraeTcs CBETOAMOL, «arcy, onoseLas o cpabatbiBaHWMM 3alUnThl), APYron Ha
MUWKPOKOHTpOnnep (ocTaHaBnmBaeT paboTy BbiX. Kfo4Ya Ha BpeMs, onpegensemoe
ogHoBubpatopom DD9:1).
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YHpaBneHMe noAXXUIroM U nepeknryeHnemMm BbiIXoAHOINro KOHTaKTopa:
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Puc. 14 Cxema ynpaBneHusi NOLKUroM U NepeKItodeHne pexmMmoB paboThl

KoHTponnep dopmupyeT nMmnynbCbl ynpasneHus nogpxkmurom (30ms ¢ nayson B 1s), KOTopble Yepes
onTonapy 3anyckawT camy nnaTty nomxura.

Mpun nepekntoyeHnmn pexnmoB paboTbl (MMNynbCcHbIN 1 DC) Ha BbIxo4e nepekntoyaeTcs
NHOYKTUBHOCTb BbIXOAHBIM KOHTAKTOPOM. MIMNynNbC nepekntioveHns 3agaeTcs KOHTPOnnepom
Yyepes onTonapy Ha gparnBep BbIXOOHOIO KOHTAKTOpa.

11. YKA3AHMA NO YCTPAHEHWUIO HEUCNIPABHOCTEW
PemMoHT npubopa gomkeH Npon3sBoanTbCA KBannULMpOBaHHbIM NepPCOHANOoM.

Ansa poctyna k yanam UM npu peMoHTe HeobxoauMo OTKIIOUYNTL NPUBOP OT CETU M BCKPLITh €ro B
COOTBETCTBUM C YKasaHUAAMU, NpUBEeOEHHbIMU B M. 8.

MNepeyeHb Hanbonee BO3MOXHbLIX HEUCMPABHOCTEN U yKa3aHus MO UX YCTPaAHEHWNIO NPUBEAEHbI
B Tabn. 2.
Tabnuua 2. NepeyeHb BO3MOXHbIX HEUCTIPAaBHOCTEN.

BHewHee nposiBneHue
HEeUCNpPaBHOCTU U
AONOSTHUTENbHbIN NPU3HaK
MNosiBnenue Ha XK gucnnee
HEMOHATHbLIX CUMBOJIOB NN
OTCYTCTBUE Kaknx-nNnbo 3HaKOB
BooOLLEe

McTouHuk paboTaeT B
UMMNYNbCHOM pexume, kak B DC
(HanpspkeHne Ha Bbixoge B DC un
UMMNYNbCHOM peXumax
OAVHAaKOBbIE)

BepOﬂTHaﬂ npuyvinHa MeTop yCTpaHeHus

HaBogka nomex Ha gucnnen npOBepVITb npaBUIIbHOCTb

3a3emreHus kopnyca

Bbixoa 13 cTpos TpaHaucTopa 3ameHa aneMeHTa

BbIXOAQHOIO Krro4ya

Mpw nepeknoYeHnn B
MMMNYINbCHbINA PEXUM He
MPOUCXOAUT XapaKTepPHOro
Lenyka

1)He paboTtaet gpansep
KOHTaKTopa NepeKntoveHuns
BbIXOAHbIX Apoccernen.
O6pbIB NpoBOAa ynpaBieHus

1) MpoBepka U peMoHT
nnaTbl Apaneepa
2) Mownck mecTta obpbiBa
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12. TEXHUWYECKOE OBCIJTYXXUBAHUE
MNpodunaktuyeckune paboTbl AOMKHBLI NPOBOANTLCS He pexe 1 pasa B rog.

[nsa o6ecneyeHunsa pabotocnocobHOCTU Npubopa B TEYEHME CPOKa €ro aKkcniyaraumm Heobxogmmo
nNpoBOANUTL creayoLlme paboTbl:
a) OCMOTpP BHELLUHEro cocTosHus npubopa:

- MPOBEPUTb KPEMMEHNSI OPraHOB YNpPaBIeHNs N PErynMpoOBKX, NNIABHOCTU UX OENCTBUA U
4YEeTKOCTU chmKcaLmm;

- NPOBEPUTb KOMMMEKTHOCTb Npnbopa;

- MPOBEPUTb COCTOSIHNE JTAKOKPACOYHBIX U raribBaHUYECKMX NMOKPbITUN;
6) OCMOTp BHYTPEHHErO COCTOSAHUA Npnbopa:

- NPOBEPUTb COCTOSAHME MOHTa)a W y3M0oB NOCne UCTeYEHNs rapaHTUNHONO Cpoka.

- MPOBEPUTb KPEMMEHNE Y3NOB, COCTOSIHME Naek, yaansieTcs rpsisb 1 KOPpo3usi.

lMpumeyaHue: nbinb u3 UM pekomeHdyemcs ydansmb ¢ nomouwbio 6bimoeoeo rbisiecoca.

13. MPABUJIA XPAHEHUA

WM, npnbbiBLLME 3aKa34MKy ANs ANUTENbHOrO XpaHeHUs, pekomeHayeTcs cogepaTb B
TPaAHCNOPTMPOBOYHOM SILLMKE B KanuTarnbHbIX OTanMBaeMbiX NOMELLEHUSIX C TeMMNepaTypon
oKpy>KatoLero sosgyxa oT 5 oo 30°C npu OTHOCUTENLHONM BAAXHOCTM A0 85 %.

B nomeLleHnsix Ana XxpaHeHUst He A0MKHO ObiTb MNbINK, NapoB KUCIOT U LLIENOYel, Bbi3blBaOLLIMX
KOppO3uio.

Mpw BBOAE B 3KCNIyaTauuio HeobxoaMmo ocBoGoaANTL NPMBOP OT YNaKkoBKM U BblaepxaTb B
HOPMarbHbIX YCIOBUAX B TEYEHNE HE MEHee OfHOro Yaca.

14. TPACMNOPTUPOBAHUE

TpaHcnopTtuposaHue UM notpebutenio B TPAHCMIOPTHON Tape MOXET OCYLLECTBAATLCA BCEMM
BMAAMM TPAHCTOpTa 6€3 NPUHATUSI AOMNONHUTENbHbBIX MEP NPV TEMMEePaType OKPYXKatOLLEro
Bo3ayxa oT MuHyc 50 o nnoc 50°C.

B npouecce TpaHcnopTMpoBaHus fosmkHa ObiTh NpeaycMoTpeHa 3almuTa npubopa oT nonagaHus
aTMOCepPHbIX 0CaAKOB U MbIN.

He nonyckaeTtcs kaHToBaHMe npubopa.

15. TAPAHTUU U3rOTOBUTENA

NarotoButenb rapaHtupyet cootBetctBue wusgenua «WM  APEL-M-5PDC» TpeboBaHusam
TEeXHMUYEeCKOM JOKyMeHTauun npu cobnogeHun Motpebutenem ycrnosun n npasun akcnnyaTauum,
npUBEAEHHbIX B HACTOSALLLEM PYKOBOACTBE NOMb3oBaTens.

YcTaHOBMEHHbIM CPOK rapaHTum Ha usgenve — 2 roga. Hayano rapaHTMMHOrO Cpoka ucyucngeTtcs
C MOMEHTa OTIPYy3KM.

Na3rotoButens o06a3yeTca B TeyeHMe rapaHTMMHOIO Ccpoka 6e3BO3Me3gHO  YCTpaHATb
HeMcnpaBHOCTW, BO3HMKWME NO BuHe WsrotoButens. [apaHTuiiHble ob6s3aTenscTtBa He
pacnpoCTPaHATCA Ha HEUCNPaBHOCTM, BO3HUKLIME HEe MO BWHe W3rotoButens, a BCNeAcTBME
HEBEPHOIro TPaHCMOPTUPOBAHUS, XPaHEHUS!, HAPYLUEHUS YCMOBWIA 3KCMNnyaTaumn, U3MOXEHHbIX B
HacTosLeM PYKOBOACTBE NOfb3oBaTens.
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16. CBUAETEJNIbCTBO O NMPUEMKE

UM  APEL-SB-650, 3aBogckon  HOMep COOTBETCTBYET  KOMIMEKTY
KOHCTPYKTOPCKON aokymeHTaumm TY 3416-001-71735573-2011 UMM APEL-SB-650 u npusHaH
rogHbIM ANs aKcnnyaTaumu.

[ata Bbinycka «___ » 20 .

IMoanuce / /
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MPUNOXEHUE 1 YNIPABNEHME NO MHTEP®ENCY RS485

C nomoLbto hyHKUMM nHTepderica RS485 Bo3amokHa opraHu3auus CBA3n U ynpasneHus
WUCTOYHMKOM MUTaHUA OT NEePCOHaNbHOro KOMMbOTEPA.
HasHayeHune BbIBOAOB pa3beMa yaaneHHoro ynpasneHus:

543 21

KoHTakT

O6o3HauyeHue DyHKUMA
A Mprem

B nepegava

GND 3KpaH
Brnokuposka+ Brnokuposka+
Briokuposka - Briokuposka -
HeT He UCcnonb3yeTcs

Tabnuua 1. Cneyuncpunkauma napameTpoB CBA3U

dnemMeHT

CraHgapT cBsA3n
CkopocTb 0bmeHa

MpoTokon
Cucrtema kagpvpoBaHus

YnpaBnarwmn o6bLekT

RS-485
19200 6ut/cek

MogudpuumpoBaHHbin ModBus RTU
8-6uToBas ABOMYHasA cuctema

MeTon B3anmogencTemns Monygynnekc
MapameTpbl KoaupoBka CMMBOSIOB HeT
CBSA3U
KonunyectBo cTonoBbIX 6UT 2
KoHeu4HbIX cMmBonoB HeT
dopmaT gaHHbIX 8
Bug KOHTpoOnb YETHOCTM OTCYTCTBYET
KOHTpons
KoHTpornb popmaTta OTCyTCTBYET
KoHTponbHas MpucytctByeT Bcerga- CRC
cymma

AJpec UCTOYHMKA NUTaHNSA MOXXHO NPOBEPUTL yaepkaHneMm kHonkn OFF 1 ogHoBpeMeHHbIM
BKIHOYEHMEM Tymbnepa nuTaHus.

Mpwn otnyckaHum kHonku OFF, Ha akpaHe NosiBUTCS TeKyLw M agpec yctponcTea. Mpu
Heob6X0ANMOCTM €ro MOXXHO U3MEHMUTb BpaLLeHMeM 3HKoaepa.

[nga 3anoMuHaHWs B 3HEProHE3aBMCUMYHO NaMATb HEOOXOANMMO OOHOKPATHO HaxaTb kHomnky OFF.
Onsa ynpaenenus UMM ¢ yaaneHHoro mecta (komnbtotep, MY) ncnonbayetca MogmpuLMpoBaHHbIN
npotokon obmeHa Modbus RTU. B npotokone ncnonob3yetcs ase gyHkumm F3 n F6.

AOpec NCTOYHMKA NUTaHUA MO YMOMYaHUIO paBeH 1.

Hwxe npuBegeHo onucaHue yHkumm F3 1 popmat gaHHbIX.

Tabnuua 2. OnucaHue cdyHkumn F3

[aHHble Appec ®PyHKUMA(3) Kon-eo Crapwun 6ant Mnagwumin
Slave(1) perucTpoB CRC 6ant

CRC

Howmep 6GaiiTa 1 2 3 4 S
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Mpwn Bblgaye dyHKumK F3 master ycTporncTBO 3anpalumBaeT oT slave ycTponcTea Tpu
OBYyX6anTHbBIX perncrpa gaHHbIX U OAWH OOHO GANTHbLIN PErUCTP: TEKYLLEe HanpsXKeHne, TEKYLLNIA
TOK, BEJIMYUHY KONMYECTBa Oyr, PErNCTP COCTOSHUS aBapUNHbIX CTaTyCOB COOTBETCTBEHHO.
OTBeT Ha 3anpoc cdyHKuun F3 ocywiectenserca B cneaytowem oopmarte (11 6anT)

Ta6bnuua 3. OTBeT Ha 3anpoc dyHkuum F3

HaHHbIe Appec PyHKUMA Kon-Bo Crapwun Mnagwun Crapwun
macTepa (3) peructpo 6aunTt 6anT 6aunTt
B Ucur Ucur lcur
Gant 1 2 3 4 5 6
Mnagwuin  Peructp Peructp NoeHTu- MpeHtn- Crapwuin  Mnaawwun
6anT Icur LED STATUS c¢ukatop cdukatop 6ant CRC 6anTt
C. 6aut M. 6ant CRC
7 8 (tabn. 4) 9(tabn. 5) 10 11 12 13

lMpumeyaHue: 3anpoc pyHKkyuu F3 ocywecmenames He paHbwe Yem yepes 15 ms nocre
rnpeodbidyuw,e2o nakema OaHHbIX.

Ta6nuuya 4. Pernctp LED

Homep 6uTa 3Ha4yeHune (Peructp LED)
CeeToano BKNOYeHMs1 ctabunusaumm no Toky
CeeToanog BKOYEHMsT cTabunuaaumm no HanpsXXeHuio
CeeToanog Bbixoga Ha pexum (Ramp)

He ucnonbasyetcsa (F2)

CeeToamo, BKITIOYEHHOIO UCTOYHUKA

CeeToamMo, BbIKIMOYEHHOIO NCTOYHMKA

CeeToawnog skntoveHust nogxura (F1)
CseToauoa BKIHOYEHUS cTadbunmnsaymm no MOLLHOCTHU

~No o A W N=_2O

lMpumeyaHue: 3HavyeHue buma pasHoe 0 o3Hadyaem, 4mo ceemoduod Ha raHesnu Ul eopum,
coomeemcmeeHHO rioe 1 o3Havyaem 8bIKMI0YEeHHbIU c8€moou00.

Ta6bnuua 5. Pernctp STATUS

Homep 6uTa 3HayeHue (Peructp STATUS)
0 Tekywmmn pexmm
0-DC pexunm
1-HF pexum
1 He ncnonbsyetcsa
2 He ucnonbsyetcs

w

Brokuposka

0-ok

1- cpaboTtana 6nokuposka
He ucnonb3yetca

He ncnonbayetcs

He ucnon b3yeTCA
He ucnon b3yeTCH

~No o b
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Konmponnep UM esidaem omeemHbie MoChkIfKU rnpu ycriosuu
1 CoenadeHus adpeca

2 CoeraldeHusi KOHMPOJSIbHOU CYyMMbI

3 ObpauweHuro no adpecy 255.

YnpaeneHue napameTtpamu UM peanunsyetcs dyHkumen F6 (9 6anT).
dopmaT AaHHbIX NPUBEAEH HUXKE.

Ta6bnuuya 6. Onucanue dyHkuum F6

OaHHble Anpec PyHKUMA Anpec Appec
macrtepa (6) peructpa perucTtpa
(ctapwmn (Mnagwwun 6anT)
6anT)

Gant 1 2 3 4 (Tabn. 7)
HdaHHble CrapLuun Mnagwui Pervctp crapwwuin 6anut Mnagwun 6anT
perucTtp perucTtp (Bcerpa CRC CRC

napameTpa napameTpa HONb)
Gant 5 6 7 8 9

B cnenytowen Tabnuue npuBedeHO COOTBETCTBUE agpeca perncrpa (Mnagwunm 6anT) 3Ha4YeHu o

perucrpa
Tabnuua 7. CooTBeTCTBME agpeca peructpa (Mnagwun 6anTt) 3Ha4YeHUIO perucTpa
Homep HasBaHue
napameTpa
0 He Mcnosb3yeTcs
1 PerncTp coctosiHMst AUCKPETHOrO BbIXoAda
0- BKMOYMTbL UIT
1- BbIKounTb UM
2- He Ucnosb3yeTcs
3- cbpoc Tanmepa
4- BKMOYMTb pexum HF
5- BbIKIMIOYMTb PEXMM NogKura
6- BKITHOUUTb PEXMM NOAXMra
7- BKMOUMTb pexxum DC
2 Pernctp nepeknioyeHnsa pexunma

0-pexum cTabunmusaumm no HanpsHKEHNo
1-pexvm ctabunusauum no Toky

2- pexxum ctabunusaumm no MOLLHOCTH
HanpsikeHnve yctasku 100 ..650 (100-650 B)

Tok yctaBku 10..80 (1.. 8A)
YcraBka no mowHoctn (5..50) (0.5..5 kBT)
YcraBka no vactoTe 1..50 (1..50kL)

N O O~ w

YctaBka gnutensHocT nmnynsca 10..80 (10..80%)
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Mpy yoayHom mucnonHeHun pyHkuumn F6, slave — ycTporicTBO BO3BpaLLaeT master ycTponcTs TOT
Xe nakeT AaHHbIX (B KaYecTBe afpeca yKasbiBaeTcs agpec NCTOYHMKA NUTaHUs, KOTOPbLIN BblaaeT
OTBETHOE coobLleHune).
PyHKUMA pacyeTa KOHTPONBHOW CyMMbI cOOTBeTCTBYeT cTaHaapTy ModBus RTU.
Mpumep pacyeTa Ha A3blKe NpUBEAEH HNXE:
/l CRC - cyclic redundance check - Tonbko B RTU pexume
unsigned int mbfCRC(int cnt,unsigned char volatile * buf)
{
int i,j;
unsigned f;
mbCRC = OxFFFF;
for (i = 0; i<cnt; i++)

{
mbCRC = mbCRC * buffi];
for (j = 1;] <= 8; j++)

{

f=mbCRC & 0x0001;

mbCRC = mbCRC >> 1;

if (f) mbCRC = mbCRC * 0xA001;
}

}
f=mbCRC >> 8; /** Reverse byte order.

mbCRC = (mbCRC << 8) | f;
return(mbCRC);
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NMPUNOXEHUE 2. OBLLAA CUITOBAA CXEMA
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NMPUNOXEHMUE 2.1. Cxema uHBepTopa
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NMPUNOXEHUE 2.2. Cxema gpanBepa MHBepTOopa
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NMPUNOXEHUE 2.3. Cxema BbIXOOHOIO Knro4a
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NMPUNOXEHUE 2.4. Cxema gpanBepa BbIXOOHOIO Knro4a
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NMPUNOXEHMUE 2.5. Cxema gpanBepa KOHTaKTOpOB
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NMPUNOXEHUE 2.6. Cxema nnaTbl nomxura
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NMPUNOXEHUE 3. Cxema nnatbl ynpasneHus
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NMPUNTOXEHMUE 4. Cxema nnaTtbl KOHTpoOsnsepa
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Hawwu koopauHaTthl:
000 «lMpuknagHasa anekTpoHuka». Agpec: 634055, r. Tomck, np. AkageMmu4yeckun 15,
oduc 80, Ten. (3822) 597-451, ten.(dakc) 491-651,
e-mail: nss4@yandex.ru, www.apelvac.com
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