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BBEAEHUE

HacTosilee TexHMYeCcKoe onMcaHne U MHCTPyKUMs no akcnnyataumn (TO) npegHasHave-
Hbl ANS O3HAKOMIEHUSA C UCTOYHUKOM anekTponutaHus (B ganoHenwem WUM) n yctaHaBnvsaeT
npaBuna aKcniyatauumn, cobnogeHne KoTopbix obecnevmBaeT ero nogaepxaHne B NOCTOSAHHOM
rOTOBHOCTU K JENCTBUIO.

1. HASHAYEHUE

UcTtournnk APEL-IS-5000 npegHasHadeH sl SMNeKTPONUTaHUS perynupyembiM Hanpshke-
HMWEM MOCTOSIHHOIO TOKa MOHHbBIX MCTOYHUKOB MOLLHOCTBIO A0 2 KBT, ucnomnesyembix B npoLec-
cax BaKyyMHOro HaHeCeHNs TOHKOMNIEHOYHbIX NOKPbITUNA.

YcnoBusa akcniyatauum:

TemnepaTtypa oKpyxxatoLero Bosgyxa ot muHyc 10 go nntoc 25 0C;
OTHOCUTENbHAas BraXHOCTb Bo3ayxa Ao 95 % npu Temnepatype nntoc 25 0C.
UMM narotoeneH B ctaHaapTHOM 19 A0OMMOBOM Kopryce.

UM moxeT JKCNNyaTnpoBaTbCA B COCTaBe BaKyyMHbIX HaMbIJINTEJ1IbHbIX YCTAHOBOK, a TakK-
Xe B Hay4HbIX Lenax npn nccnegoBaHnn BakyyMHbIX pa3pAaaoB.

2. TEXHUWHECKHUE OAHHBIE

Tabnuua 1. TexHuyeckme aaHHble nctodHnka APEL-1S-3500

MapameTp 3HauyeHue
BxogHoe HanpsxeHune 3-x dpasHaga ceTb 380/220 B, 50 'y
MakcumanbHas BbIXOAHAsS MOLLIHOCTb 2 kBT
Twun BbIXOQHOIO HaNPSXXeHUs lNocTosiHHOE
BbixogHoe HanpspkeHne (cTabununan- 500 < 5000 B
poBaHHOE)
LLlar perynmpoBkn HanpsbkeHust 50 B
MakcumanbHbIN BbIXOAHOW TOK 0,4 A
Pexum ctabunmsaumm HanpshkeHne
To4yHoCTb cTabunmuaauunmn 5%
Bpems raweHus gyrm He 6onee 2 Mkc
OHeproBknag B AyroBow paspsg He 6onee 100 mx
uankaumsa XK oucnnen
OxnaxpgeHue BosagyLwiHoe
Macca, kr He 6onee 15 «kr.
Pasmepbl 19”, 4U, Bbicota 177 mm, rnybuHa 450 mm, wnpuHa
483 mm
NHTepdenc RS 485 ctaHgapTHeIn npoTokon ModBus RTU

3. COCTAB UICTOYHUKA

B cocTtaB koMnnekTa UCTOYHMKA BXOOUT:
e  UCTOYHUK NuTaHusa APEL-IS-3500;
o kabenb A4na nogknyeHns K TpexdasHom nutatowen cetn (3 metpa);
e Kkabenb Ans NoakniYeHUs Harpysku (3 meTpa);
e TexHUYeckKoe OnucaHue 1 MHCTPYKLUMSA MO SKCnyaTauuun.



4. NPUHUMN OENCTBUA

MCTOYHMK NUTaHMa OCHOBaH Ha yonnepHon cxeme. MNpubop pabotaeT B pexume crabunu-
3auun HanpskeHnst. OTnMYNTENbHON 0COBEHHOCTLIO AaHHOro UMM sBnsieTca ymeHbLUeHHOE Bpe-
Ms cpabaTtbiBaHusA gyro3awmTbl (He 6onee 0,3 MKc).

Ha puc.1 npuBegeHa Onok-cxema MCTOYHMKA MUTAHUS WMOHHBLIX MCTOYHMKOB. BxoaHas
Lenb KOMMYTUpPYeET 3-X ha3HOoe HanpshkeHne Ha 6ok BbINPAMUTENST UCTOYHMKA, NogaBasi NuTa-
HMe Ha Onokn ynpaBreHusa u cuctemy oxnaxgeHus. BkniouyeHne npoxoguT B ABa aTana Ang
NnaBHOW 3apsaKkM BXOLHOW eMKOCTU Yonnepa vyepes BbinpsMuTenb. Yonnep npeacraBngeT co-
OON TPaH3MCTOPHbIA KNIOY, Perynupylowun nepegady aHeprum B uHBepTop. NHBEpTOp npea-
cTaBnsieT cobol TPaH3UCTOPHbBIA MOCT, NPeobpasyoLMii MOCTOAHHOE HaMNpsiKeHNe Ha BXOAHbIX
€MKOCTAX B MepeMeHHoe CuHycouganbHoe. JTO HanpshkeHue nodaeTcsl Ha MNOBbILAKLWUIA
TpaHcopmaTop, KOTOPbIN OAHOBPEMEHHO BbIMOMHAET (PYHKLMIO ranbBaHUYECKOW pPa3BSA3KM
MeXay BXOOOM U BbIXOLOM UCTOYHMKA. MOBbILLEHHOE CUHYCcOMAanbLHOEe HarnpskeHue nogaeTcs
Ha BbIXOOHOW MOCT 1 npeobpasyeTcsi B NOCTOSAHHOE BbinpAMuTenem. BbixogHas uenb cocTouTt
13 0HOro Apoccens, KOTopbIn obecrneunBaeT 3aTarmBaHne PpoHTa BbIXOAHOMO TOKa Nnpu gyre.

PaboTta Bcex 6r10KOB KOHTpONMpyeTca 3-Msi nnaTtamu ynpasneHusi, OT KOTOPbIX NOAaKTCS
3ajarlwme NMnynbCbl Ha MHBEPTOP (C MakcUmarbHOM YacTOTOW) M Yonnep (perynupyeTcs no
cpeacteam OOC). Kpome Toro, ata nnata npuHMMaeT u npeobpasyeT curHan obpaTHOM CBA3M
AN OCYLLECTBNEHNs cTabunuaaumm no HanpsbkeHUto U CUrHanbl 3aluT C pasnmnyHbiX GrnokoB
WCTOYHMKA ANsi MPUOCTAHOBKU paboTbl MHBEPTOPA WM NOCNEAYIOWUM BbIBEAEHMEM Ha NaHenb
WHAMKaUMK Yyepe3 nnaTty KoHTponnepa. lNnaTta KoHTponnepa BblgaeT curHansl Ans nnaT ynpas-
neHus, obecnevnBas MHTEPAKTUBHOE yrNpaBrieHNe UCTOYHMKOM MpU NOMOLLM MynbTa WU OcyLle-
CTBNSIET MHAMKALMNIO.
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Puc. 1. Bnok-cxema ucmoyHuka numaHusi APEL-1S-5000.



5. OBLUME YKA3AHUA MO BBOAY B SKCIMNYATALUIO

5.1. PACITAKOBBLIBAHWE U NTOBTOPHOE YITAKOBBIBAHWNE NCTOYHUKA TNTA-
HUS Y IPUHALTIEXXHOCTEM

Ons pacnakoBbiBaHUA WUCTOYHUKa MUTAHUA HeobxoaMmo OTKPbITb BEPXHIOK KPbILLKY
TPAHCNOPTHOIO AllunKa, npeaBapuTesibHO CHAB CTallbHbl€ JIEHTbI OKAHTOBbIBAOLWWE AWK U Bbl-
HYTb WUCTOYHUK NUTAHUA. SKCI'IJ'IyaTaLI,VIOHHaFI OOKyMeHTauna n curnosble kabenu YINOXeEHbI
BHYTPWU TPaHCMOPTHOIoO ALllUKa. Mocne pacnakoBbiBaHUA 2l npoBEepuUTb KOMMIIEKTHOCTb CO-
rmacHo pasgeny 3. I'IyTeM BHELUIHEro ocMmoTpa y6€ﬂVITbCF| B OTCYTCTBUM [J,e(beKTOB M NOJIOMOK.

Mpn noeTopHoM ynakoeke U BMecTe ¢ CUIOBbIMK Kabensamu 1 skcnnyaTaumMOHHON OOKy-
MeHTauMen, ynakoBbIBalOTCA B MOMIMITUNEHOBYIO MMEHKY WU MOMELalTCAa B TPAHCMOPTHbLIN
AWMK. AMOPTU3NPYIOLUM MaTepmnanomM B TPAHCMOPTHOM ALLMKE CNyXaT NpoKnaaku 1 BKragbl-
LUK 13 rodppUpPOBaAHHOIO KAapPTOHa MK NeHonnacra.

5.2. MOPAJOK YCTAHOBKU

Mocne xpaHeHWs cneayeT NPou3BEeCTU BHELHWUA ocMoTp. MNpu BHELWHEM OcMOTpe Heob-
XOAUMO NPOBEPUTD:

e KOMMMEKTHOCTb COrnacHo pasaeny 3;
e OTCYTCTBUE BUAMMbIX MEXAHUYECKMX NMOBPEXOEHWIA;
e Hanuyue 1 NPOYHOCTb KPEMMEHUs OpraHoB yrpaBreHus:;

e YUCTOTY rHe3n, coeguHUTENEN N KNeMM.

5.3. NNOAIrOTOBKA K PABOTE

Mepen Havanom paboTbl HEOOXOAMMO BHMMATENBbHO U3YYUTb TEXHUYECKOE OMUCaHWUE U
WHCTPYKLUMIO MO 3KCMyaTauun, a Takke 03HaKOMUTCSI C PaCrONOXEHNEM N Ha3HaAYeHNeM opra-
HOB yMnpaBfieHNsa N KOHTPOMs Ha NepegHen 1 3agHen naHenax npubopa (n. 7.1).

Pacnonoxute npubop Ha paboyem mecTte, obecneyvmB ygobcTBo paboThl 1 YCNoBUS ecte-
CTBEHHOW BEHTUNSALMMN.

YcraHoBuTbL aBTomat “CeTb” Ha 3agHen naHenu u Tymbnep Ha nepegHen naHenm B HX-
Hee NonoXeHue.

3asemnuTb kopnyc npubopa, a Takke NOAKIMYNTL CeTEBON 3-X (pasHbI U BbIXOOHOW Ka-
6enn yepes KNEMMHYHIO KONTOAKY Ha 3agHen naHenu npubopa cobniogasi NonsipHOCTb.

6. MEPbl BE3OINACTHOCTWU

Mepepn BkNOYEHNEM B CeTb HEOBXOAMMO 3a3eMnuTb kopnyc npubopa yepes Knemmy Ko-

”

noakun HaxoasiLwyocs Ha 3agHen naHenu UM, o6o3HavyeHHy0 3HAKOM “J_ .

Mpu obcnyxmBaHuM U peMoHTe npubopa He AonyckaeTcs conp-MKOCHOBeHVle C TOKOBe-
aywmmMmn sanemeHTamu, T.K. B VN Ha KNEMMHORN KONogke W KOHTAKTax BbIKoYaTens cetn nve-
eTca nepemeHHoe HanpsbkeHve 380 B v BbIxogHOe HanpspkeHve amnnutygon ao 3500 B.

3ameHa 6r10KOB, Y3N0OB [OMKHO NPON3BOAUTLCS TONBbKO Npu o6ectodeHHoM UI.



7. NOPAOOK PABOTDI

7.1. PACIMOJIOXKEHWE N HASHAYEHWE OPrAHOB YIPABJIEHWS, HACTPOUKU U
MNOAKITIOYEHWA

OpraHbl ynpaBneHusi, KOHTPONs, NpUcoeanHUTENbHbIE Pa3beMbl U KIEeMMbl PacnofoXeHb!
Ha nepegHen 1 3agHen NaHensix UICTOMHMKA NUTaHus (puc. 2 - 4).

6 7 5

Puc. 2. PacrionoxeHue opaaHo8 yripasneHusi Ha nepedHel naHesnu UucmoyYyHukKa rnu-
maHus APEL-1S-5000

Ha nepeagHen naHenu (puc.2) pacnosioXeHbl:

1- TyM6r|ep BKIMKOYEHNA CETU. an/l ero BKIK4YeHUn npouncxoamT nHMUMnMpoBsaHme UCTOYHUKA,
HO Hanpsa>XeHne Ha BbiXxoae HeE NoABIIAETCA.

2 — ON, OFF — KHOMKM BKITHOYEHUSI U  BbLIKMOYEHUS BbIXOQHOIO HanpsbkeHus. Mpu HaxaTtum
kHorkn ON Ha BbIXOA4 UCTOYHUKA NOSAETCs HanpsbkeHue, Npy HaxkaTum kHonkn OFF npowuc-
XOOUT CHATME BbIXO4HOIO HaNPsKEHUS.

3 — Pyyka ynpaBneHusi (3HKogep) AN U3MEHEHUS! BbIXOAHbIX NapaMeTpoB UCTOYHUKA MUTAHUSA
(yctaBok). MlameHeHne napamMeTpoB OCyLLECTBNAETCS BpalLleHWEM SHKOAepa, nepexos me-
Oy U3MEeHsIeMbIMM NapaMeTpami OCYLLIECTBIISIETCA HaXaTnem Ha dHKoAEep.

4 — KHonku ynpaBneHus BCTpoeHHbIM Tanmepom. TIMER START/STOP — kHonka 3anycka n oc-
TaHoBku Tanmepa. TIMER RESET - kHonka cOpoca nokasaHui Tarmepa.

5 — ARC - cBeTtoanog cpabaTbiBaHus gyrosawmtbl. 3aropaetcs Ha 0,1 ¢, ecrnivu MarHETPOHHbLIN
paspsa NepexoguT B OYyroByw hOpMy, UM TOK MarHeTpoHa NpeBbIAET MaKCMMarbHOe
3Ha4eHue.

6 — >Kngkokpuctannnyeckun nHpopMaLumoHHbIM aucnnen (nogpobHee Ha puc.4.).

7 — RAMP — nHaukaTtop COOTBETCTBUS TEKYLLErO 3HAaYEHWSA HanpsKeHWs, TOKa, HanpshXeHus,
U MOLLHOCTW 3aAaHHOMY 3HayeHuto. Ecnn nHankatop muraeTt, TO HECOOTBETCTBUE MNpe-
BblwaeT 10%, 4YTO cBMAETENbCTBYET O HEeyAayHOM pexume paboTbl MarHeTpoHa. Hanpu-
mep, Bbl ycTaHOBUNM B pexunme ctabunusaumm Toka 3HavyeHue 6A, HO 3TOT TOK He AOCTU-
raeTcs npu MakcumasbHOM BbIXOOHOM HanpskeHun (650B).



lNpumeyaHusi: CpabambieaHue KHonku npoucxodum npu ee OTITYCKAHUU (Haxxamue co-
npoesoxdaemcsi ceemoduodHoll uHOUKayuel U 0OHOKPamHbIM 38YKOBbLIM CU2HAJIOM).

§0
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Puc. 3. PacrionoxeHue opaaHo8 yrnpassieHusi Ha 3a0Hel naHesu uc-
moyHuka numarusi APEL-IS-5000
Ha 3tgiion tianivs it pasiivs iomon o,
8 — CETb — aBTOMaTU4ECKNIN CETEBOW BbIKITIOYATENb.
9 — A B C N — knemmbl nogkntoveHnst cetesoro nutanus UMM (3dbasbl, 50, 380 B).
10 - L knemma saszemnenus kopnyca U
11 — “OUT“ — BbICOKOBOMbTHBbI BbIXOZ
12 — RS-485 — pasbembl AUCTAHLMOHHOIO ynpasneHns (BKNKOYEHbI NapanienbHo)

Tekywaa nHpopMaumsi 0 COCTOSHUM UCTOYMHWKA MUTAHUSA OTPaXaeTcs Ha XUOKOKPU-
cTannmyeckom nHdopmMauMoHHOM gucnnee B ABYx ctonbuax no 4 ctpoku (puc.4.). B nesom
ctonbue pacnonoxeHa nHdopmauma o6 yCTaHOBMEHHbIX 3HAYEHUsIX NapamMeTpoB MCTOYHMKA
nUTaHus, B NpaBoM cTonbue — MHopMaunsa O TEKYLLMX 3HAYeHUsIX napameTpoB. [NosicHeHus
nokasaHui, oTobpakaeMblX K KaK4on siYenke Ha gucnree, npuBegeHbl Ha puc.s.

T, SEkl & U=3, Skl
T=380mE

F=1. kbl

Puc.4. )Kudkokpucmannudeckuli uHgbopMauuoHHbIU ducnnel npu pabome Ul

Ur YcTtaHoBneHHoe 3HaveHue (yc-
TaBka) ctabunusmpyemoro napamert-
pa. W3meHsieTcs npv BpalleHUUN 3H-
kogepa.

U= - TekyLLlee 3Ha4YeHne Ha-
NPSPKEHNSA Ha BbIXOAE UCTOYHU-
Ka nMTaHus

| = - TekyLLee 3HaYeHne Toka

J NCTOYHUKA MUTAHMS.

P= - Tekyllee 3Ha4yeHne mMoL-
Kypcop. YkasbiBaeT | HocTu, noTpebnsemon Harpya-
Ha napameTp, KO- | Kon

TopbIn ByaeT us- | 00:00 (MUH:cek) — Tanmep.
MeHATbCA Npu Bpa- | OtobpaxkaeT BPEMSI C MOMEHTA
LeHUM 3HKoAepa. | Haxatuna kHonkn TIMER




7.2. [1OAIrOTOBKA K PABOTE

ABTOMaTUYECKUI CETEBOMN BbIKMNIOYATENb U CETEBOWN TymMOGnep nocnegoBaTesibHO yCTaHo-
BUTb B BEpXHee nonoxeHue. MNpun aTom JormkHbl 3aropeTbesa XKK-gucnnen n nHankaTopsl Ha ne-
peaHen naHenn WM.

3agaTb C NMOMOLLBIO 3HKOAEPA HYXKHbIE NapaMeTpbl U PEXUMBI.

8. KOHCTPYKLUUA

NcTtouHmk nutanmss APEL-IS-3500 BbinonHeH B BUOE OTAENbHOrO NepeHocHoro 6noka.
OnemMeHTbl Kopnyca npubopa CKpennstTcs C MNOMOLLb BUHTOB. B crnydyae HeobxogumocTu
BCKpbITME Npubopa Npon3BOAMTCS B CriefyowemM nopsake:

e  OTKpyTUTb 4 BUHTA Ha BEPXHEN KpbiLLke Grioka oTBepTkon ¢ 6Guton T8.
e [lepemMecTUTb BEPXHIOK KPbILLKY MO HanpaBnsaowuM B 3a4HI0K YacTb 6noka go ee
NOMHOro BbiXoaa U3 broka.
e [lpn Heo6X0OMMOCTM AEMOHTaxa (PYHKLMOHANbHbIX Y3M0B BbINOMHUTL Te Xe AeWn-
CTBUSI C HMXXHEN KPbILLKON 6rioka.
C6opka nponsBoanTcsa B obpaTHOM nopsake.

9. ONMUCAHUE INEKTPUYECKON NPUHUUMUANIBHOWU CXEMbI

9.1 OnucaHue pabomabl curio8ol cxembl

B npunoxeHuun 2 npuBegeHa cnunoBas cxema UCTOYHWUKA NUTaHWUS.

UcTouHrk nogkntoveH K 3-X pasHOW ceTu yepe3 aBToOMaTuyeckui BblknoyaTens QF1.
Mpn kommyTaumm kHornkn SB1 BktoyaeTcs 6MoKN NUTaHUS ANeKTPOHUKM A7 n A8, KOTopbI Nn-
TaeT BEHTUNATOPSI, NNaTthbl ynpaBneHus n KOHTponnepa.

Mpn HaxaTumn kHonkn “ON” Ha nepeaHen NaHenn UCTOYHKUKA, C MnaThl ynpaBreHns Yon-
nepom A15 npuxoguT nMnynbc Ha apareep KoHTakTopoB A14 n 3amblkaeTcs koHTakTop K1. Ye-
pe3 pe3nctopbl R2 n R3 HauMHaeT 3apsikaTbCa BXOAHAs €MKOCTb Yonnep-uHeeptopa A1l. Ye-
pe3 ~1c ¢ nnaTbl ynpaBneHnsa NpuxoamMT UMNYMbC BKAOYEHUS ApanBepa koHTakTopa A13, ko-
TOpbIA BKrtoyaeT KoHTakTop K2. Pe3ncTtopbl 3ambikaloTcs, U Ha Yonnep-uHBepTop nogaeTcs
NnosiHoe HanpsikeHune, yepes BbinpamuTens. Pesnctop R1 nogkntoyeH yepes kKoHTakTop K1 Ha
HOpMarbHO 3aMKHYTOM KOHTakTe. Pe3anctop R1 aBnseTcsa paspsagHbiM Ans eMKOCTU MHBEpTOpa.

MHuaykTueHocTb L1 n BXxogHas eMKOCTb MHBEPTOpa NpeacTaBnsAaoT cobon BXoAHOW ceTe-
BOV omnbTp AN UCKINIOYEHNA BPOCKOB HAMpPsHKEHWS.

Yonnep npeactaenset cobon ynpaensieMbli reHepaTop, KOTopbi obecneynBaeT “0o3u-
poBaHHY” 3apsaaKy eMKoCTU y cebsi Ha BbIxoge yepes agpoccenb L2 (cxema yonnepa npusege-
Ha B npunoxeHun 2.1). TpaH3ancTop yonnepa ynpasnsetca gparisepom A10 (npunoxeHue 2.3).
Pa6GoTa 4onnepa KoHTponupyeTcsa nnaton ynpaenenusa yonnepa A15 (npunoxerue 4.1), koTo-
pas obecneymBaeT ynpaBreHue packpbITMEM YOMMEPHOro Krkya B 3aBMCUMOCTM OT curHana
OC, BblkntoYeHnem npu cpabatbiBaHWMM 3aLLUT, a Takke 3apsagHON Lenbio Npy BKIKOYEHUU UC-
TOYHMKA.

MHBepTOp nNpeactaBnsieT cobom TPaH3MCTOPHbIA MOCT, NpeobpasyoLnin NOCTOAHHOE Ha-
npsbkKeHne Ha BXOOHbIX EMKOCTAX B nepemMeHHoe. Kaxaoe nneyo MHBepTopa ynpaenseTtcs 2-X
kKaHanbHbiM gpanBepoMm A11 n A12 (npunoxenue 2.2). PaboTty uHBepTopa 3agaeT nnata
ynpasneHnsa nHeepTopomM A17 (npunoxeHue 4.2), koTopas reHepupyeT MMNYysbCbl YpaBrieHus
KNnYamm MHBepTOpa, a Tak e obecnevnBaeT BbIKNoYeHMe Npu cpabaTbiBaHMM 3aLLUT.

TpaHcdopmaTtop TR1 BbINONHAET MYHKUMIO ranbBaHUYECKOM PasBsA3KUM WMCTOYHWKA, a
TaKkKe NoBbIWAeT BXOAHOE HanpskeHne Ao Tpebyemoro.

lMepeMeHHOe NOBbLIWEHHOE HanpshXeHne TpaHcopmMaTopa nepeaaeTcs Ha BbinpssMUTENb
A4 (npunoxeHue 5), roe npeobpasyeTcst B MOCTOSIHHOE.



BbixogHas uenb cocTouT apoccens L3, KoTopbld CNyXUT Ana 3aTarmBaHus OpoHTa Toka
npv Bo3HMKHOBeHUN K3 Ha Bbixoae WT1.

Mnata koHTponnepa A16 BblgaeT curHanbl Ans nnaTt ynpasneHusi, obecneunBasi MHTe-
PaKkTUBHOE YNpaBfieHMe UCTOYHWKOM MpW NOMOLUM MNynbTa (PerynupoBKY BbIXOOHbLIX nNapameT-
pOB) M OCYLLECTBSET MHAMKALMIO.

9.2 OnucaHue pabomsi nfiam yrpasseHusi
IlnaTa ynpaBJjieHus1 4onmnepom:

B npunoxeHun 3 - Cxema anekTpuyeckas npuHumnuanoHas.

Ha pasbem X1 npuBogutca curHan OC ¢ BbIXOAHbLIX €MKOCTEN Yomnnepa, KOTOpbIA CHU-
mMaeTcs ¢ genutens 12k — 660k. Peauctop R33 cnyxuTt ansa TouHon nogcTtponkn curHana OC.

Oanee yepes ontopassasky (DA7 — O2 — DA10, rae O2 nuHeWHbIA OMNTPOH), curHan
naeT Ha nnaTy KoHponnepa vepe3 nostoputens DA9 Ans nHOuKaumm Tekylwero 3HavyeHus Ha-
npsbkeHna n Ha Bxog LUMM-koHTponnepa.

Ha pasbem X2 npuxoguT curHan ¢ gatymka Toka. Pesnctop R42 cnyxut ons TouHOM
noAcTpOrKK. 3TO HanpshXXeHne nogaetcsa Yepes nostoputens DAS Ha nnaTy KOHTponnepa ans
MHOMKaUMM TeKyLlero 3HadyeHus ToKa, a Takke 4epe3 pesuctop R46 Ha Bxog LUUM-
kKoHTponnepa “llim”, pesanctopom R46 MOXHO NoacTpanBaTb MakCumMarnbHoe OOMYCTUMOE 3Ha-
YeHune HanpsKeHUs Ha BbIXOA4e NCTOYHUKA.

Ha Bxog «2» UMM nogaetcsa curHan onopkl ¢ koHTponnepa. Llenbto R8-C10 ycraHas-
nueaetcs yactoTa pabotsl LUAM (~50kI ).

CpasHuBas curHan onopbl ¢ curHanom OC, WM reHepupyeT nmnynbCbl ynpasneHus
KIKOYOM 4Yonnepa, KoTopble nogarTcs ¢ Bbixoda «14» yepes ontopa3esaAsky O3 Ha gpansep
yonnepa.

Llenb DD2 — VT1 ocyuwecTtBnseT paspelleHve Ha BkroyeHue WKWMa (SSt — «Soft
Start»), npu cpabatbiBaHMKM 3aWwmnTbl paboTa 3anpeLlaeTcs.

Llenn DD8.2 — VT2 n DD9.2 — VT3 no curHanam ¢ KOHTposifiepa BKAo4aoT 2 gpansepa
KOHTaKTOPOB C 3agepXKon 1¢c apyr oT gpyra no HaxkaTuro KHOmkn « ON»

MNMnata ynpaBneHuss UHBEPTOPOM:

lMnaTa BKNtOYaeTcsa C 3aepXKKON OT BKIIOYEHMS nnaTthl Yonnepa ~1c, NocpeacTBOM CUr-
Hana paspeLueHuns ¢ NnaTbl KOHTponnepa vYepes pasbemM X4 Ha Bxog LUMM «8» (SSt, soft start).

Pesuctopom R7 BbicTaBnsietca packpbitue WM. Lenbio R8-C10 yctaHaBnameetca
yacTtoTa pabortsl LUMMa.

C Bbixogoe WMMa «11» n «14» BblgalOTCA CUrHanbl ynpaBrieHusi UHBEPTOPOM, KOTOpLIE
yepes ontopaseaskn O3-06 nayT Ha gpansepbl nBepTOpa.

Ha pasbem X9 npmxoguT curHan ¢ gatymka Toka (Mosic), KOTOpLI BbINPSAMAAETCS U No-
Aaetca Ha BxoA «9» llim, npyn gocTuxeHnn onpeneneHHoro ypoBHS Toka, KOTOpOe BbICTaBnseT-
cq pesuctopom R28, LUMM npekpawiaeT paborTy.

Ha pasbem X1 npuxoguT curHan ¢ gatyuka Oyru, Kotopblid nofaeTcsd Ha komnapatop
DA1. Pesuctopom R1 BbICTaBnsieTcs onopa Ansi komnapartopa. Npyn coBnageHun 3HayeHumn ¢
AaTynka Oyrv u onopbl Ha BbIxode KoMnapatopa nosiBnsetcsa curHan «0», KoTopbli ugeT Ha
BXxo4 ogHoBubpatopa. OgHoBubpaTop BblgaeT uMmnynbc octaHoBku LIMa nHBepTOopa u yepes
pasbem X3 octaHaenuBaeTt LM yonnepa, Takke 3TOT CUrHanN WAET Ha NnaTy KOHTponnepa,
ANa nHavkauumn cpabaTtbiBaHWS 3alUUThbI.

9.3 OnucaHue pabomsbl cxeMbl KOHMposnepa
Cxema koHTponnepa npuBeaeHa B NpuUnoXxeHun 4.
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Puc. 5 MukpokoHmporsnep ATmega128

Bbixoab! LMcpoBOro pasbema:
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Puc. 6 Llernb ghopmuposaHusi OropHbIX HanpsixxeHUl u nepedayva Ha rnamy yrnpasieHust

dopmMupoBaHME ONOPHLIX HAMPSKEHWIA:

OnopHble HanpskeHusa nepegarTcs ¢ MUKPOKOHTponnepa Ha LAM. 3atem HanpskeHus
ycunmeatoted ¢ nomowbio OY 1 nocTynaroT Ha BXo4 nnaTthl ynpaesneHuna vyonnepa (Uref).

BblBOA TEKYLLMX NOKa3aHUI TOKa N HanpshKeHns:

C nnatbl ynpaBneHusa noctynatwT 2 curHana ¢ gaTymkoB Toka u HanpsikeHus (Ucur, lcur).
KoTopble 4yepes genutenn nofarTcs Ha KOHTPOMep 1 B ganbHenwemM nHanuupytotesa Ha XK
ancnnee.
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Puc. 7 Cxema ¢pbopmuposaHusi OrOpHbIX HanpsikeHul u rnpuema 0aHHbIX MeKywux 3Ha4yeHul
HanpsxeHusl U moka

YnpaBneHne NCTOYHUKOM:
YnpaBneHne MCTOMHWKOM WM nepeada TeKylWMX AaHHbIX Ha KOMMNbKTEp Mo uHTepdency
RS-485 ocyuecTtenseTcs ¢ nomoLbio Mukpocxemsl MAX1480.

+5V DAG
PP AcT|-#8
ac2|-?7
veet |28
25
Ro_ DRV|-24 = XT12
3 -—
P 73K
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21
oe_in-2L T T B
com1 22 1k A
DI_DRV-2 H 5 | EKRAN
veez|-8
e R61
DE_DI R5S 100
comz}-1& 200 | p— |
15
MAX 1480

Puc. 8 Cxema opzaHu3ayuu yrnpassneHust Yyepes uHmepgetic RS485

Pexum paboTbl MUKpocxembl onpegenseTtcst coctosiHnem sxoga DE v ynpasnsioTtes cur-
Harnom OF. Bbixogbl A n B mukpocxembl BkmtovarTca yctaHoBkon 1 Ha DE. Ecnm Bbixoabl
BKIMIOYEHbI, TO YCTPOWCTBO paboTaeT kak nepegatymk. Ecnv HaobopoT, To kak npuemMHuk. le-
pegasaemMbin curHan(MISO) noctynaet Ha Bxog DI.

Onpoc KHOMOK Ha NUUEBON MaHernu OCyLeCTBNAETCS KOHTPOSINEPOM Yepes IKcnaHaep.
HaxxaTue Kagow KHOMKM CONpoBOXAaeTCsA 3BYKOBbIMM CUIrHanamu Ans noareepxaeHusa cpaba-
TbIBaHUSA MO HaXXaTuto KHOMKM.
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Puc. 9 Cxema KHOMOK MOOKOYEHUS naHesu yrnpasneHusl, aHkodepa u 3ymepa

Takke Ansa ynpaBneHUss UCTOYHUMKOM UCMONb3YeTCA 3HKOAEP, KOTOPbIN U3MEHAET CBOUM
BpaLleHNeM 3Ha4YeHUs ornop ToKa, HaNPSXKeHNs NN MOLLHOCTW, U NEpPEKITioYaeT pexumMbl pado-
Tbl ICTOYHUKA (MMNYIbCHLIA U DC).

BbiBOA Tekywmnx gaHHbIX Ha LCD.

Mepenayva gaHHbIx B LCD ocywecTtenseTcs Yepes mukpocxemy 74HC244.

KKUA oV -
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XT1 LcD i
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Ler, onr. | — =% e R11
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R/S 4 DD2.1
R/W 51— 18 oo Iy 1o}-2 e
E 6 16 1o1 = w~s
A T4{q2 12}-8
8 _I— 12{a3 1348
S o
10— 74HC244
DB4 T DD2
DB5 12 I 3 fae e 1oL eos
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Puc. 10 Cxema nookmroueHusi KK-Oucnnesi
Briokuposka:

R21
300

broxupoBku

BN137

RI-0505 4 |
L

NN SO N
I I

6N137

Puc. 11 Cxema opeaHu3ayuu b510KUPOBOK UCMOYHUKA

Brnokvpoeka Heobxoauma ans npepbiBaHMs paboTbl UCTOYHMKA NPU BO3HMKHOBEHWUM aBa-
PUNHBIX CUTyaUMI CBSI3aHHbIX C MpeKpalleHWeM Nnofayu BoAbl Ha MarHeTpoH, neperpes ane-
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MEHTOB M T.A4. OTO onpeaenseTcsi C NOMOLLbI0 BHYTPEHHUX WM BHELUHMX OOMNOMHUTENbHbIX
JAaTUYMKOB.

Hatynkm paboTatoT B KINHOYEBOM pexunme, 1 Npu ux cpabaTtbiBaHUN paspbiB 3aKopaynBa-
€TCA 1M BO3HWKaET CuUrHar, KOTopbl MOCTyNaeT Ha BXOZ onTonapbl U nepeaaeTcst Ha MUKPOKOH-
Tponnep, KOTOPbI BbIKNKOYAET NCTOYHUK.

CpabaTbiBaHMe 3awmThl:
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Puc. 12 CpabamsigaHue 3aujumel

Mpun cpabaTbiBaHUM 3aMTbl MO Ayre ¢ NnaTtbl yNpaBneHUs NPUXOAUT CUrHam OCTaHOBKM
BbIX. Krtova. Ha Bbixoge VO ontonapel DV5 dopmupyeTtca curHan «0» B pesynbrarte 4ero cpa-
fatbiBaeT ogHoBMbpaTop DD9:2. KoTopki hopMmupyeT 2 curHana: oguH NocTynaeT Ha naHesb
WHOMKaLMK (3aKuMraeTca CBeToamopn «arc», onosellasi o cpabatbiBaHUM 3alumTbl), APYron Ha
MUKPOKOHTpossiep (ocTaHaBnuBaeT paboTy BhbIX. KIlo4a Ha BpeMsi onpegensiemoe ogHoBunbpa-
Topom DD9:1)

dopmnpoBaHue curHana SST (SoftStart)

10. YKA3AHUSA MO YCTPAHEHUIO HEUCITPABHOCTEN

PeMOHT nprbopa gomkeH Npons3BoANTLCA KBanMUUMPOBaHHbLIM NepcoHanom. Ons goc-

Tyna Kk yanam Ul npu pemoHTe HeobxoanmMo OTKMYUTL NPUBOP OT CETU M BCKPbITb €r0 B COOT-

BETCTBUM C yKasaHUAMU, NpuBeaeHHbIMM B M. 8. NepeyeHb Hanbonee BO3MOXHbIX HEUCMPaBHO-
CTEN M yKasaHus Mo UX yCTPaHEHMUIO NpuBeaeHbl B Tabn. 2.

Tabnuua 2. lNepeyeHb BO3MOXHbIX HEUCNPABHOCTEN

HeucnpaBHoCTb Bo3moxHasa npuymHa DencTBua MpumevyaHusn
Mpnbop He BkovyaeTcs OTcyTCcTBYET CETEBOE MpoBepbTe ceTb
HanpshkeHue
O6pbiB ceTeBoro kabens MpoBepbTe ceTeBOM
kabenb
YacToe gyroobpasoBaHue YcTaHOBMAEH CULLKOM CHusbTe pacxop ra-
Oonbluon pacxon rasa 3a
Csetoamopg «OAYIA» ro- 3amblkaHne paspsigHOro YuncTka MOHHOo UC- CwMm. .5 «Peak-
PUT NOCTOSIHHO, BbIXO/- NPOMEXYTKa MOHHOro TOYHMKA una UM Ha rny-
HOW TOK OTCYTCTBYET NCTOYHMKA xoe K3»
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HeucnpaBHoCTb

Bo3moxHasa npuymnHa

DencrtBus

MpumevyaHus

ABTOMaTUYECKUI BbIKMIO-
yaTenb cpabartbiBaeT no-
cne nycka UMM, nogknto-
YEHHOTO K MIOHHOMY UC-
TOYHUKY

3amblkaHne paspsiaHOro
NPOMEXYTKa MOHHOro
NCTOYHUKA

YucTtka MOHHOTIo mc-
TOYHMKA

Cwm. .5 «Peak-
unsa UM Ha rny-
xoe K3»

ABTOMaTUYECKUI BbIKIIO-

yaTenb cpabaTtbiBaeT Mno-

cne nycka WM, oTkno4veH-
HOro OT Harpysku

HewncnpaeHocTb Npubopa

BbixogHoe HanpgaXxeHne
OTKIMKO4aeTCcA aBTOMaTKn-
YeCKHn

CpabartbiBaHue BCTPO-
€HHOW 3alWuTbl OT Nepe-
rPYy3Ku

Bbikntounte u BkMto-
yuTte Tymbnep
«BKJ1/BbIKJT»

CoobuieHune
“Protection!”
oTobpaxaeTcs
Ha aucnnee

Ha Bbixoae UCToYHMKa
MaKcuMarbHOEe Hanpsxe-
HVE N HET BO3MOXHOCTU
€ro perynuposartb

HewucnpaBHOCTL Kntoya
yornepa
Bbiwen mn3 ctpos LIAT
DD9

3amMeHUTb Heuc-
npaBHbIA 3NEMEHT

DD9 cwm. puc.7

11. TEXHUWYECKOE OBCITYXXUBAHUE

MpodurnakTnyeckne paboTbl NPoOBOAATCA He pexe 1 pasa B rog c uUenbko obecneyeHus
paboTtocnocobHocTM npubopa B Te4YeHMe cpoka ero aKcnayatauum u BKNYakwT B cebsa cne-

aywouwme paboThbi:

a) BHELLHWI OCMOTP COCTOsIHUS Npubopa;

e [poBepKa KpenreHns opraHoB yNpaBSieHUs 1 PeryriMpoBKu, NNaBHOCTU NX OENCT-
BMS U YETKOCTM bmKcauuu;

e npoBepKa KOMMMEKTHOCTM Npubopa;

e [IpoBepKa COCTOAHUA JTAKOKPACOYHbIX N rafibBaHN4YECKNX I'IOKprTVIVI;

6) OCMOTpP BHYTPEHHErO COCTOSIHUS MOHTaXa M y3NoB MPOBOAUTCS NOCre UCTeYeHus ra-
paHTUIHOrO cpoka. [NpoBepsieTcst KpenneHue y3noB, COCTOSIHWE Naek, yaansieTcsi rpsisb U Kop-

po3us.

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

12. NPABUNA XPAHEHUA

UM, npubbiBLUME 3aKa3umKy ONs ANUTENbHOrO XpaHeHWs, coaepXaTtca B TPaHCNOPTMPO-
BOYHOM SILLMKE B KanuTasnbHbIX OTannMBaeMblX MOMELLEHUSIX C TEMMepaTypon OKPY>KatoLLEro
BO3Ayxa oT 5 go 30°C npu OTHOCUTENBHOW BAAXHOCTW A0 85 %.

B nomeLlleHnsix Ans XxpaHeHUs He AOMMKHO ObITb MblfK, NAPOB KUCMOT U LWEenoYel, Bbl3bl-

BaIOLLIMX KOPPO3UIO.

rlpl/l BBOAE B 3KCnIyaTtauuo HeobxoanMo anI60p ocBoboanTb OT YyNakoBKN U BblAEPXKaTb
B HOpMaJlbHbIX YCITOBMUAX B TeYEHNE HE MEeHEee OQHOro 4Yaca.
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13. TPACINMOPTUPOBAHUE

TpaHcnopTupoBaHne UM notpebutento B TpaHCMOPTHOW Tape MOXET OCYLLECTBISATLCS
BCEMW BMAaMu TpaHcnopta 6e3 NpuHATUSA OOMOMHUTENbHBIX Mep Npu TemnepaType OKpyKato-
Lero Bo3ayxa ot MuHyc 50 go nntoc 50°C.

B npouecce TpaHcnopTMpoBaHusa AOMkKHa ObITb NpeaycMoTpeHa 3awmTta npubopa ot no-
nagaHusa atMocdepHbIX 0CafKoB U NbinNu. He gonyckaeTcsa kaHToBaHue npubopa.

15. TAPAHTUU U3rOTOBUTENA

WNaroToBuTenb rapaHtupyet cootBetcTBue magenusa «UM APEL-1IS-5000» TpeboBaHAaM TEXHU-
YyecKkon OOoKymeHTaumnm npwu cobntogeHun MoTtpebutenem ycrnoBum M npasBumi JKcnnyaTtauumu,
NpvBeAEHHbIX B HACTOSILLEM PYKOBOACTBE NOfb3oBaTens.

YcTaHOBMEHHbIM CPOK rapaHTuM Ha msgenve — 2 roga. Havano rapaHTUMMHOrO cpoka ucuyucns-
eTca ¢ MomeHTa nycka UM B akcnnyatauuio y notpebutens, HO He no3gHee 18 mecsaueB ¢ Mo-
MeHTa OTrpy3Ku.

UNsrotoBuTenb 0653yeTcsa B Te4eHUe rapaHTUMHOrO cpoka 6e3B03Me3gHO YCTPaHATb Hencnpas-
HOCTW, BO3HUKLINE NO BUHe M3rotoBuTens. MapaHTuiiHblie 0683aTenbCTBa HE pacnpoCTPaHAT-
Csl Ha HEMCNpPaBHOCTU, BO3HUKLUNE He MO BMHE MN3roToBuTens, a BCneacTBne HEBEPHOro TpaHe-
NOPTUPOBAHUSA, XpPaHEHWS, HapYyLLUEHUSA YCNOBMI 3KCNyaTaunn, U3NOXEHHbIX B HACTOSLWEM py-
KOBOACTBE MNonb3oBaTens.

16. CBUAETENIbCTBO O NPUEMKE

UM APEL-IS-3500, 3aBogckon Homep COOTBETCTBYET KOMMMEKTY KOHCTPYK-
Topckon pokymeHTaumm TY 3416-001-71735573-2011 UM APEL-IS-5000 n npusHaH rogHbim
Ons aKennyaTauumu.

[aTa Bbinycka «___ » 20 .

IMoanuce / /
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NMPUNOXEHMUE 1. YnpaBneHue no uHtepdency RS485

YnpaBsneHue no nHtepcdency RS485

C nomowpbto hyHKUMKN nHTepdenca RS485 Bo3amoxxkHa opraHu3aums CBA3n U ynpaene-
HUA UCTOYHUKOM MUTaHUS OT NepcoHanbHOro KoMmnbloTepa.
HasHauyeHue BbIBOAOB padbeMa yaaneHHOro ynpasneHus:

543 21 KoHTtakT OO6O3HaueHue PyHKUMA
—_ 1 Rx Mpunem
2 Tx nepenava
3 Shutter 3KpaH
4 Block OGnokMpoBka
5 Block ©nokupoBka
6-9 NC He ucnonssyetcs

Ta6bnuua 1. Cneuncukauma napamMeTpoB CBA3MU

dnemMeHT YnpaBnaowmm o6 bekT
CtaHgapT cBs3u RS-485
CkopocTb 0bmeHa 19200 6ut/cek
MpoTokon MoanduumpoaHHbin ModBus RTU
Cucrema kagpupoBaHus 8-6utoBas ABouYHasn cuctema
MeTopg B3anmogencTeums Monygynnekc
MapameTpbl KoampoBka CMMBOSIOB HeT
CBSA3N

KonuuectBo cTtonoBbIx 6uT 2

KoHeuHbIX cumBonoB HeT

dopmaT gaHHbIX 8

Bug KoHTponb 4eTHOCTM OTCyTCTBYET
KOHTpOns

KoHTponb dhpopmaTta OTCyTCTBYET

KoHTponbHaga cym-  [NpucytcteyeT Bcerga- CRC
Ma

AJpec NCTOYHUKA NUTaHWUS MOXHO NpoBepuTb yaepxaHuem kHornkn OFF n ogHoOBpeMeHHbIM
BKIHOYeHMeM Tymbnepa nuTaHus.

Mpwn otnyckaHun kHonkn OFF, Ha akpaHe nosiBUTCS TekyLwmi agpec yctponcTaa. NMpu Heobxo-
ONMOCTU €ro MOXXHO M3MEHUTb BpalleHneM aHKoaepa.

[nsa 3anoMrMHaHWs B 3HEProHe3aBnCUMYO NamAaTb He06X0OUMO OQHOKPATHO HaXaTb KHOMKY
OFF.

Ana ynpaenenuns UMM ¢ yganeHHoro mecta (komnbtoTep, 1Y) ncnonb3yetca moanduumposaH-
HbI npoTokon oomeHa Modbus RTU. B npoTtokone ncnonb3yetcsa aese doyHkumm F3 n F6.
AZpec NCTOYHMKa NUTAHUA NO YMONYaHUIO paBeH 1.

Hwxe npuBeneHo onvcaHune pyHkuumn F3 1 oopmaTt gaHHbIX.

Ta6nuua 2. OnucaHue pyHkuun F3

[daHHble Appec ®DPyHKUMA(3) Kon-eo Crapwun 6ant Mnagwun
Slave(1) perncTpon CRC 6ant

CRC

Howmep Ganta 1 2 3 4 5
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Mpwn Bblgaye dyHKumKM F3 master ycTponcTBO 3anpalumnBaeT oT slave ycTponcTea Tpu ABYyX-

GaNTHbIX perncTpa AaHHbIX U OOVH OAHO OANTHLINA PETUCTP: TEKYLLIEE HANpPsKEHUE, TEKYLLUNA
TOK, BEMMYUHY KONMYecTBa Ayr, PermcTp COCTOSAHUSA aBapuHbIX CTaTyCOB COOTBETCTBEHHO.

OTBeT Ha 3anpoc gyHkumK F3 ocyllectenseTcs B crneaytowem cdopmate (11 6anT)

Tabnuua 3. OTBeT Ha 3anpoc dyHKunmu F3

JaHHble Appec PyHKUMA Kon-Bo Crapuumn Mnagwwun
MacTtepa (3) perucTpoB 6anTt 6anTt

Ucur Ucur

Gant 1 2 3 4 5

Crapwun 6aunt Mnagwwui PeruncTp Peructp Crapwun Mnagwumi
lcur 6anT lcur LED STATUS 6ant CRC GanT

CRC

6 7 8 (tabn. 4) 9(Tabn. 5) 10 11

lMpumeyaHue: 3anpoc pyHkyuu F3 ocywecmenames He paHbwe Yem yepes 15 ms nocrie npe-
Obi0yuje20 nakema OaHHbIX.

Ta6nuua 4. Peructp LED

Homep 6uTa 3HauveHue (Pernctp LED)
He ncnonb3ayetca

He ncnonb3ayetca

CeeToanog Bbixoga Ha pexum (Ramp)

He ncnonbsyetca

CeeToamno BKITHOYEHHOIO UCTOYHMKA

CeeToamnop BbIKNFOYEHHOTO NCTOYHUKA

He ncnonbayetcs
He ncnonbayetca

~No o~ W N-O

lMpumeyaHue: 3HavyeHue buma pasHoe 0 o3Hadyaem, Ymo ceemodOuo0d Ha raHesnu UM eopum,
coomeemcmeeHHO rioe 1 o3Hayaem 8bIKMH0YEeHHbIU c8emoouU00.

Ta6nuua 5. Peructp STATUS

Homep 6uTa 3Ha4yeHue (Pernctp STATUS)
0 He ncnonbayetcs
1 He ncnonbsyeTtcs
2 brnokupoBska
0- He cpaborarna 3amura
1- cpaborana 3amuTa
3 bBnokuposka
0-ok
1- cpaboTtana 6nokupoBka
He ucnonb3ayetca

He ucnon b3yeTCA

He ucnon b3yeTCA
He ncnon b3yeTCA

No o b
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Konmponnep UM esidaem omeemHbie MOChINIKU rnpu ycriosuu
1 CoenadeHusi adpeca

2 CoernadeHusi KOHMPOIIbHOU CYMMbI

3 ObpauweHuro no adpecy 255.

YnpasneHue napametpamu UMM peanuayetcsa dpyHkumen F6 (9 6an).
dopmaT gaHHbIX MPUBEAEH HUXE.

Ta6nuua 6. OnucaHue pyHkuun F6

daHHble Appec PyHKUMa  Appec pe- Appec
macTepa (6) rmcTpa perucTtpa
(cTapumn (Mnapwnn 6anT)

6anT)
Gant 1 2 3 4 (tabn. 7)
[aHHbIe Crapwun pe- Mnagwwmin Pernctp crtapwwun 6ant Mnagwmmn
rmcTp perncrtp (Bcerpa CRC 6ant
napameTpa napameTpa HOJb) CRC
Gant 5 6 7 8 9

B cnenytowen Tabnuue npmBeaeHo COOTBETCTBME agpeca perncrtpa (Mnagwunn 6anT) sHade-
HUIO perncTpa
Tabnuua 7. CooTBeTCTBUE agpeca perucrpa (mnagwum 6a1T) 3Ha4eHUI0 perucTpa

Howmep HasBaHue
napameTpa
0 He ncnonbayeTcs
1 PerncTp coctosiHMst AUCKPETHOro BbIXoAa
1. BktoUYnNTb UM
2. BbIKNtounTb UM
He ucnonb3yetcsa

HanpspkeHne yctaekm 50 ..350 (500-3500 B)
He ncnonb3yeTcs
He ucnonb3yeTca

He NUCNoJ1b3yeTcd
He NCnoJib3yeTcd

NOoO ok~ WODN

Mpun yaadHom mncnonHeHun doyHkumm F6, slave — ycTponcTeBo Bo3BpallaetT master ycTponcts
TOT e NakeT AaHHbIX (B Ka4eCcTBe agpeca yKkasblBaeTCs afpec UCTOYHMKA NUTaHUS, KOTOPbIV
BblOaeT OTBETHOE coobLieHune).
DYHKUMS pacyeTa KOHTPONbHON CyMMbl COOTBETCTBYET cTaHaapTy ModBus RTU.
Mpumep pacyeTa Ha A3blke NPUBEOEH HUXE:
// CRC - cyclic redundance check - Toneko B RTU pexume
unsigned int mbfCRC(int cnt,unsigned char volatile * buf)
{
int ij;
unsigned f;
mbCRC = OxFFFF;
for (i = 0; i<cnt; i++)

{
mbCRC = mbCRC * buffi];
for (j=1;] <= 8; j++)
18



{
f =mbCRC & 0x0001;

mbCRC = mbCRC >> 1;
if (f) mbCRC = mbCRC # 0xA001;
}

}
f= mbCRC >> §; I**
mbCRC = (mbCRC << 8) | f;
return(mbCRC);

Reverse byte order.
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NMPUNOXEHUE 2. O6wan cunoBas cxema
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NMPUNTOXKEHUE 2.1 Cxema yonnep-uHBepTopa
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NMPUNOXEHUE 2.2. Cxema gpanBepa nHBepTopa
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NMPUNOXEHUE 2.3. Cxema gpauBepa yonnepa
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NMPUNOXEHUE 2.4. Cxema apanBepa KOHTaKTOpoOB
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NMPUNOXEHUE 3. Cxema KOHTponnepa
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NMPUNOXEHUE 4.1 Cxema ynpaBneHus
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NMPUNOXXEHUE 4.2 Cxema ynpaBrneHUss UHBEPTOPOM
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NMPUNOXXEHUE 5. BbinpamuTtens

DlO VD9 VD7 VD6 VD5 vD4 VD3 VD2 VD1
R18 R16 R14 1 R13 1 R12 R1@ L R9 R8 R7 R6 R5 R4 R3 R2 R1

1. . 1A . 1A . 1A . 1A | . 1A . 1A . 1A _ 1A : +<E} !
~ ~N ~N ~N ~N ~N ~N ~N ~N

D20 D19 D18 D17 D16 D15 D14 D13 D12 D11

R40 I R39 | R38 1 R37 | R36 1 R35 | R34 | R33 1 R32_1 R31 R30 1 R29 | R28 1| R27 | R26 | R25 | R24 1| R23 | R22 1 R21

OISLHTIOOOV

—l— 0
—_

R41 R42 R43 R44 R45 R50 R49 R48 R47 R46

XT1
~ S X977B04

Iens Konr
1

2




Hawwu koopauHaThbl:
000 «lMpuknagHasa anekTpoHuka». Aapec: 634055, r. Tomck, np. Akagemuyeckun 15, och.80,
ocmc 20, Ten. (3822) 597-451, Ten.(dakc) 491-651,
e-mail: nss4@yandex.ru, www.apelvac.com




