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1 OCHOBHOE HA3HAYEHME NCTOYHMKA

1.1 Wctounuk nutanms BVP 15V 60A timer/ampere (puc. 1) - 3to
MMMYMbCHBIN Npeobpa3oBaTerlb CETEBOrO HaMpPsHKeHUs1 B MOCTOSIHHOE
perynupyemoe HanpsbkeHue o 15 B, ¢ MakcumanbHbIM
perynvpyembiM nMMUTOM Toka [0 60 A, COBMELWEHHBIN CO
BCTPOEHHbIMW  TaNMepPOM/CEKyHOAOMEPOM W CYETYMKOM  amnep-
YacoB/MMHYT WMM BaTT-4acoB, a TakKe MW3MepUTENEM BbIXOOHOW
MowHoctn (mogens BVP 15V 60A timer/ampere RS-485
OOMOMHUTENbHO  OCHAalleHa  BO3MOXHOCTbIO  KOMMbHOTEPHOro
ynpaBneHust ICTOYHMKOM Yepes nopT RS-485).

Puc. 1. ImnynbCHbIl UCMOYHUK nUmMaHusi MocmosiHHO20 moka
BVP 15V 60A timer/ampere

1.2 Pabouve ycnosusi akcnnyartauum:

- NuTaloLwee HanpsbkeHne cetn: 220 + 22B, 50 Mu;

- TeMnepaTtypa oKpyxatoLlen cpeabl: ot +5 go +40°C;

- OTHOCUTeNbHas BRAaXHOCTb Bo3gyxa: He 6Oonee 90% npwu

Temnepatype +25°C;

1.3 NCTOYHUK MUTaHWsA NpUMeHsieTcs B pa3nuyHbix 0bnacTax: ot
nccnegoBaTenbCckux nabopaTopuii 1 PEMOHTHOIO MPOM3BOACTBA A0
ranbBaHOMNAacTUKN 1 IOBENMPHON NPOMBILLNIEHHOCTH, B TOM YnChe B
ranbBaHN4YeCcKOM MPOM3BOACTBE ANS 3aWMUTHO-AEKOPaTUBHbBIX MOKPLITUNA.
Hebonblume rabaputbl Npu BbICOKOW MOLLHOCTM, HanMine BCTPOEHHbIX
Tarimepa-ceKkyHaoMepa M YHUBEpPCarnbHOro CHETUMKa B UICTOYHMKE
OPVEHTNPOBAHO, B NEPBYI0 OYepeab, Ha AMEKTPonMTaHe Marsbix
ranbBaHN4Yecknx BaHH. PoBHas 6e3 umnynsbcos ctabunusnposaHHas dopma
HanpsKeHWs! C HU3KMM YPOBHEM NyrbCaLyii, BO3MOXHOCTb paboTbl B
cTtabunusaumm ogHOro 13 BbIXOAHbIX NapamMeTpoB ANUTENbHOE BpeMs
6naronpusTHO BAMSIIOT Ha KA4ECTBO raribBaHNYECKMX MOKPbITUNA.

2 TPEBOBAHUA BE3OMNACHOCTU

2.1 Tlo cTeneHu 3aWuTbl OT MOPaKEHUST ANEKTPUHECKUM TOKOM UCTOYHMK
NUTaHWs OTHOCUTCA K Kraccy 1.

2.2 Onektpob6e3onacHoCTb MWCTOYHMKa obecrnevmBaeTcs  Ccrieayowmmm
dakTopamu:

- anekTpuyeckas NPOYHOCTb U30NALUN MEXOY BXOAHLIMU N BbIXOOHBIMU
LensMu UCTOMHUKA BblaepxkuBaeT 0e3 npobos  ucnbiTatenbHoe
HanpsbkeHne, cpegHekBaapaTU4Hoe 3HavyeHne KoToporo pasHo 1.5 kB
B TEYEeHue 5 MuH;

- BEMNMYUHA COMPOTUBMEHUS N30NALUN MeXAY Lenbio CETEBOro NUTaHUs
M BXOOHOW 3aseMnsiiowed LuUenbld B YCMAOBUSX MOBbILIEHHON
BII@XXHOCTUN — He MeHee 2 MOw;

- BEMVYUHA COMPOTUBMEHUS MEXAY MEeTannMyeckMMym HETOKoBeQyLLMMUN
YyacTaMW, AOCTYMHbIMA MPUKOCHOBEHWUIO, M BXOAHOM 3a3eMnsioLlen
uenbto — He 6onee 0.5 Om.

2.3 B UCTOYHUKE UMEKTCHA OMNacHble ANS XU3HW HanpshKeHus, No3ToMy
npyu 3Kcnnyataumm CcTporo cobnogante COOTBETCTBYHOLUME MeEpbI
npeaoCTOPOXKHOCTU:

2.3.1 NcTouHKK crnegyeT NOAKMoYaTb B NUTAKOLLYI0 CETb C 3a3eMieHueEM.
MoMHMTe, 4YTO BTOpPMYHAA UeNb WUCTOYHMKA 3a3emrieHa
W3roToBUTENIEM MO MUHYCOBOW KNEMMe 4Yepe3 LUHYp CeTeBOro
nutaHua. Ecnu nutawowasa ceTb He WUMEET 3a3eMSieEHMs WNn B
WUCTOYHMKE MUTAHUS CHATO 3a3eMiieHne, TO HeobXoaumo 3a3eMinUTb
(3aHynnTb) OA4HY M3 KNemMM BbIXOAHOW Lenu (cMm. n. 15).

2.3.2 He gonyckanTte nonagaHus BOBHYTPb Kopnyca yepes
BEHTUNSAUNOHHbIE OTBEPCTUS MOCTOPOHHUX MpPegMeToB, HaCeKOMbIX,
aTMocepHbIX 0CaaKoB, XUAKOCTEN, MapOB arpecCUBHbLIX BELLECTB,
Nbinun.

2.3.3 He ycraHaBnuBante ©OnNOK HenocpeacTBEHHO BOMM3M U Hapg
ranbBaHN4YeCKoON BaHHOW BO u3bexaHue nonagaHusi BOBHYTPb GpbI3r
M NapoB arpeccuMBHOM XupgkocTu. He ycrtaHaenueante 6nok nopg
BbITSDKKOA BO U30exaHue 3aTsarmBaHus BOBHYTpb 0Onoka napoB
XUMUYECKUX BeLLeCcTB.

2.3.4 He 3akpblBanWTe BEHTUNSAUMOHHbIE OTBEPCTUS  Ha  Kopryce
paboTalolero WUCTOMHUKA NuTaHus, 3To OyaeT npensTcTBOBaTb
BEHTUNAUUM BO3ayxa npubopa 1 MOXET MPUBECTU K €0 Neperpesy u
aBapUNHOMY OTKIOYEHWUIO.

2.3.5 He ponyckante paboTy MCTOYHMKA Ha GonbluMX ToKax co crnabo
3aTAHYTbIMU BbIXOAHBLIMU KIieMMaMu.

2.3.6 He npumeHsinTe BbIXOAHbIE N BXOAHbIE LUHYPbI HE COOTBETCTBYHOLLME
TOKOBOW Harpy3ske.



2.3.7

2.3.8

2.3.9

2.3.10

3.7

3.8

3.9

3.10

Mpy NOAOKMIYEHWN WCTOYHWMKA MWUTaHUA K OPYrMM  UCTOYHMKaM
(akkymynsitopam w© T.n.), cTporo cobGnioganTe MNONAPHOCTb
coeAVHEeHUs BbIXOAHbIX NPOBOAOB.

He pasbupaiite Kopnyc WCTOYHUKA
KBanM@UKaLMOHHbIX HaBbIKOB.

3ameHa geTtanew fomKHa NPOU3BOAUTLCA HE paHbLue, YeM Yepes ABe
MWHYTbl MOCRe OTKMIOYEHUS MCTOYHWMKA OT MuTaloWwen cetn Ans
paspsiaa HakonuTenbHbIX KOHAEHCATOPOB.

PeMOHT wuCTOYHMKa MMTaHWA peKoMeHOyeTCs MpoM3BOAUTL B
CEPBUNCHOM LIEHTpe M3roToBUTENs NvMbo TOProBoro npegcraBuTens.
OCHOBHblE CXEMHblE pEeLLUEeHUS Y3MOB WUCTOYHMKOB MOXHO HaWTh Ha
Hallem canTe.

3 OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKUA

MuTaHWe WCTOYHWMKA OCYLLECTBMAETCS OT CEeTM MEepPEMEHHOro Toka
HanpsbkeHnem 220 + 22 B, yactoTom 50 Iy,

MakcumanbHas notpebnsemas MowHOCTb uctodHuka — 1000 BT;
MoTpebnsiemas MmowHocTb 6e3 Harpy3ku — He 6onee 14 BT;

KMO nctoyHrka — He meHee 85 %;

CreneHb 3awutbl obonoykn — IP21 (3awmrta oT nonagaHusi BHYTPb
NMOCTOPOHHMX MNPeaMeToB, UMelWwux auameTp Gonee 12,5MMm, wn
BepTUKarbHO KanawLuas Boaa He HapyLlaet paboTy ycTponcTaa).
NcTouHuk moxeT paboTaTb B pexvme cTabunusaumm HanpskeHns unm
B pexume crabunusaumm Toka. [lepeknioyeHve pexumoB —
aBTOMaTM4yeckoe W 3aBUCMT OT YCTaHOBIEHHbIX NapamMeTpoB
MCTOYHMKA W BHELUHEN Harpysku. MiHamMKaumsa pexumoB cTabunusaumm:
HarnipsikeHusi - pexum “Constant Voltage” (“Constant V.”, “C.V.”) —
3eMneHbli UBET cBeToauona; moka - pexum “Constant Current’
(“Constant C.”, “C.C.”) — kpaCHbI LiBET CBETOANOAA;

BeixogHoe HanpsbkeHue: ot 0.5 o 15.7 B; AUCKPETHOCTb YCTaHOBKU U
oTo6paxeHns HanpsixeHus: go 10 BonbT — 0.01 B, cBbiwe 10 BoMbT —
0.1 B;

JInmnt BbixogHoro Toka: ot 0.6 0o 63.0 A; AMCKPETHOCTb YCTAHOBKN 1
oTobpaxeHust Toka: 0.1 A;

NcTouyHuk pgonyckaeT HenpepbiBHYI0 paboTy Ha MakcumarbHOW
MOLLHOCTM B pabouynx YCMOBUAX KPYrNOCYTOMHO MpPU COXPaHeHuu
TEXHUYECKNX XapaKTEPUCTHK;

B nCTOYHMK NUTaHus BCTPOEHbI Tarimep/cekyHaomep (B AanbHemnwem
TanMep) M CYHETUMK amnep-4acoB/MVHYT UMM 3HEPrM BaTT-4acos (B
JanbHemweM — CYEeTYMK) C IHEProHe3aBWCMMOW MNaMsATblo WU
WHAMBUAYaNbHBIMA 3BYKOBbIMW CUrHanamu Mo OKOHYaHWio paboThbl
Tarimepa unu cyeTyumKa.

NMUTaHUA, He nmesa

3.1

3.12

3.13

3.14

3.15

MHavkauma Toka 1M HanpsKeHWst OCyLLecTBNSAETCS OAHUM LMPOBbLIM
Tpexpas3psagHbIMM  MHOVKATOPOM C NNaBalowuM  pasgenurenbHbIM
3HaKOM, pacnosfioXeHHbIM CnpaBa;

MHavkauma Tarimepa/cekyHOoMepa WNM cHeTyMKa OCyLLeCTBRsieTcs
LMdPOBBLIM TPEXPa3PAaHbIM MHAMKATOPOM PacrofoXXeHHbIM CreBa ¢
nnasaloWwyM pasgenutenbHbIM 3HAKOM; MHAUKATOP MOXeT ObITb
nepeksoYeH Ha oTobpaxxeHne BONbT UM BaTT;

[nanasoH ycTaHoBKM BpeMeHu Tanmepa: oT 1 cekyHabl Ao 9 yacos 59
MUHYT. Tarimep paboTaeT B YaCOBOM MCHUCIIEHUN C MHOUKALNEN Tpex
CTapLUMX 3Ha4aLLmx pa3psaos;

EovHuua  n3mepeHuss  BCTPOEHHOro  CHETYMKa  NepekrovaeTcs
ornepaTopoM B CUCTEMHOM MEHIO M MOXET cuuTaTb ammnep-yachbl,
amnep-MUHYTbI UK BaTT-4acbl B AECATUYHOW CUCTEME UCHWCIIEHNS;
BCTPOEHHbIN CHETYMK COCTOUT U3 ABYX CHETHMKOB:

1) HakonumerbHbIl cHemyuk

AvanasoH paboTbl Anst amnep-4acos nnu BatT-4acos: ot 0.001 go 999
999.999 c wuHAvKauven Tpex CcTaplux 3Havawmx paspsnos, U
BO3MOXHOCTbIO ~ MpocMOTpa  Mnagwux paspsgoB.  OtcyTtcTBue
pas3genuTenbHOro 3Haka 03Ha4YaeT UHAUKALMI0 MUNnamnep-4acos unm
munmmeaTtT-4acoB (ot 1 pgo 999). PasgenuTenbHbln  3HaK —
Hemepuawwun — oTaenseTr amnep-dyacbl unu BaTT-dacbl o 999;
pasgenuTenbHbIi 3HaK — MepLaloLWwmin — OTAENseT Kunoamnep-4achbl
unu kunosatT-yackl (8o 999 kA/M).

avanasoH paboTbl Ana amnep-muHyT: oT 1/60 (1 cekyHAbl) Ao
999 999.59 amnep-MUHYT C WMHAMKaUMENn Tpex CcTaplimx 3Havawmx
paspsgoB, UM BO3MOXHOCTBIO NPOCMOTPa  Mmafwuvx  paspsigos.
PasgenutenbHbIv 3HaK - OTAENSeT amnep-MUHYThI.

2) OHe8HOUI cHeMYUK:

[HeBHOM cyeTyMK MoxeT paboTaTb Kak HaKOMWUTENbHbIN CO CYETOM
Brieped, Tak M Kak cuyeTyuk-go3aTtop. B cuyerumke-posatope uget
06paTHbIV CHET OT CTAPTOBOrO 3HA4YEHWSA 40 HYIS.

OvanasoH paboTbl Ansi amnep-vyacoB wnu BaTT-4acos: oT 0.001 go
999.999 ¢ wHAMKauMenh Tpex CTapwmx 3Havawux paspsiaos.
OTcyTcTBME  pasgenuTenbHOrO  3Haka  O3HayaeT  MHAMKaUMIo
MuUMamMnep-4acos unm MWMNMBATT-4acoB, HemepLaroLLmnii
pasgenuTenbHbI 3HaK — OTAENSIET aMmnep-4achl Ny BaTT-4achl.
AvanasoH paboTtbl Ans amnep-MuHyT: oT 1/60 (1 cekyHgpl) go 999.59
amnep-MMHYT C WHOMKaUMen Tpex CTaplumx 3Hayalmx paspsigos.
PasgenutenbHbIvi 3HaK - OTAENSeT amnep-MUHYTbI.

I'Igmmeanme 1: HakonuTenbHbIN CHETYMK pa60TaeT MOCTOAHHO, OaXe ecln

OH He 0T06pa>KaeTc;| Ha nHOuKaTope. [IHEBHOW CYETUYNK MOXKET



paboTaTb camMOCTOATENbHO UM OQHOBPEMEHHO C TaiMepoMm. Tanmep
paboTaeT ToNbKO TOrAa, korga oH otobpaxaeTcs Ha UHAUKaTope.
Mpumeyanue 2: CekyHAOMEP, HAKOMUTENbHBIA U OHEBHOW CHETYMK UMEIOT
NpsIMON CYET Ha yBenu4yeHue, a Taumep M CYETYMK-G03aTop UMEoT
CTapTOBOE 3HAYeHWe 1 CHET NAET Ha YMEeHbLUEeHWe 40 HyIS.

Mpumeyanue 3. Mpy JOCTMKEHNMN HAKONUTENBbHBIM U AHEBHBIM CHETUYMKOM C
NpsiMbIM CY4ETOM MaKCMMarnbHbIX 3HAYEHUA OHWM OBHyNAlTCA W
HayMHalo cynTaTh 3aHOBO.

3.15 B uCTOYHUKE MUTaHWA NpedyCMOTpPeH BbIOOp pexuma OKOHYaHus
paboTbl TaiMepa MUnn cYeTYMKa-[o3aTopa, KOTOPbIN NPU SOCTWKEHUN
HYNeBOro 3HaYeHUs BKIIOYMT 3BYKOBOW cuUrHan (pasHblil And Tanmepa
1 gosaropa) u:

a) BbIXOOHOW TOK MOSTHOCTBIO OTKMIOUUTCS;

6) nuMUT BbIxogHOro Toka cHu3uTca o 10% OT ycTaHOBMEHHOro
3HaYyeHus;

B) BbIXOOHOW TOK OCTaHETCS Ha MPEXHEM YPOBHE.

3.16 Mogens BVP 15V 60A timer/ampere RS-485 o6opynoBaHa
pasbeMoM Ans coeauHeHusi ¢ noptom RS-485 uyepes BCTpOeHHyiO
ranbBaHMYecKyld  pas3BsA3Ky, YTO MO3BOMSAET  OCYLIECTBMNATb
0OHOBpPEMEHHOEe KOMMbloTEPHOE yrpasneHve oT 1 4o 32 NCTOYHMKOB
nutaHus yepes nopt RS-232 komnbloTepa, agantep BVP ADAPTER
232-485, coeguHuTenbHble kabenu, W OEMOHCTPALMOHHYHO
nporpammy “"BVP Controller 485" gna onepauMOHHOM CUCTEMBI
Windows unu cneumansHo aganTMpoBaHHOW NporpamMMbl.

3.17 OcHoBHasi MOrpelWwHOCTb YCTaHOBKM W OTODOpaxeHus Benu4uHbI
BbIXOAHOIO HanpshkeHus ucTouHwka: +1.5% U max £ ogHa rpagaums
MnagLuero pa3psaa;

3.18 OcHoBHasi MOrpewHOCTb YCTaHOBKM W OTODOpaxeHus Benu4MHbI
BbIXOgHOro Toka: +2.5% / max + ogHa rpagauuv mnagLiero paspsaa;

3.19 OcHoBHas  norpewHocTb  paboTbl  CcYeT4Mka  onpedensieTcs
NOrpeLIHOCTLIO0 ToKa 1 cocTaBnseT +2.5%;

3.20 HecTabunbHOCTb BbLIXOOHOTO HanpshkeHus (Toka) OT M3MEHeHMWs
BXOOHOrO HanpspkeHnss Ha = 10% OT HOMWMHaNbHOrO 3Ha4YeHus B
pexume ctabunusauum HanpskeHus (Toka) He npesbiwaeT: 0.1% U
8bix (I 8bix ) 3a Bpemsi usmepeHui (1 — 10 cek);

3.21 lynbcaumMm BbIXOOHOTO  HamnpPsKEHUS  WUCTOMHUKA B peXume
cTtabunusaumn HanpsxeHus npu Harpyske 0.9 7 max He npeBbllialoT
1.5% adbpekTMBHOro 3Ha4YeHMsA OT BbIXOQHOIO HAMNPSHKEHUS;

3.22 Tlynbcaumm BbIXOOQHOTO TOKA WCTOMHWMKA B pexume crabunusauumu
TOKa Npu HanpsbkeHun Ha Harpyske 0.9 U max He npesbiwaoT 2.5%
3P (PEeKTUBHOrO 3Ha4YEHNS OT BbIXOAHOIO TOKa;

3.23 BTopuyHaa uenb WUCTOYHMKA MO YMOMYaHWMIO 3asemrneHa no
oTpuuaTenbHOMy  MOMKOCY  BbIXOAHOW  KnemMMmbl.  Bo3amoxHo
nepeknyeHne 3a3eMeHnst Ha NONOXUTENbHBIV MOMOC BbIXOQHON

uenn nmMbo CHATME 3a3eMneHMs NyTem MepecTaHOBKN NepemMblyKu
BHYTPM KOpMyca UCTOYHMKA (CM. Nn. 15);

3.24 B  nCTOMHMKE  UCNONb3yeTcs  NPUHYAMTENbHOE  BO3AYLUHOE
OXNaxaeHue;

3.25 B UCTOYHMKE NUTaHUS NPeayCMOTPEHbI 3alUThbl OT CKaYKOB BXO4HOMO
HanpsbkeHusl, neperpyskud, neperpesa, KOPOTKOTO  3aMblKaHus;
MpegycmoTpeHa Takke MHTeNMNeKkTyanbHas 3awura CUnoBbIX KIoyen
OT CryYanHbIX Neperpysok n cboes B paboTe.

3.26 CpegHee Bpemsi 6e30Tka3HoOW paboTbl WUCTOMHMKA B paboumx
ycnosusax: He meHee 10 000 4acos;

3.27 CpeaHwuii cpok crnybbl — He MeHee 5 ner;

3.28 [unanasoH paboumx Temnepatyp: oT + 5°C go + 40°C;

3.29 TabapuTHble pa3Mepbl MCTOYHMKA:

(WwpuHa x BeicoTta x 'nybuHa): 225 x 115 x 235 mm;

3.30 Macca ucrtoyHuka nutaHmsa: 2,8 Kr.

4 COCTAB KOMIEKTA NCTOYHNKA NMNTAHNA

B KOMNMeKT NoCTaBKM MCTOMHUKA NMUTaHMS BXOOWUT:

4.1 MNynbCHbIA MCTOYHUK NUTAHWSA NOCTOSAHHOMO Toka — 1 LWT;
4.2 CbeMHbIn ceTeBOW WHYp nuTaHus 220B ¢ 3a3emneHnem — 1 w;
4.3 WHcTpyKumus no skennyataumm — 1 wr;
4.4 YnakoBka — 1 WT.

Mo cornacoBaHuMio ¢ Npou3BoAUTENEM, B KOMMNIEKT NOCTaBkM mogenu ¢ RS-
485 [ONONHWUTENBHO BKIIOYAKOT: pasbeM AN COeAMHEHUSI UCTOYHMKA MUTaHUSA C
nuHuen RS-485, apantep curHanos BVP ADAPTER RS 485-232, kabenb DB-1
(npsimasi  pacnavika) Ans COeAMHEHMsI KOMMbioTepa € aganTepom RS-485
(noctaBnsieTcss oavH Ha napTtuio npubopoB). C npaBunamu NOAKIHOYEHUS
MUCTOYHMKA MUTaHUS K KOMMbIOTEPY M nporpaMMmHbiM obecnevyeHnem "BVP
Controller 485" MmoxHO 03HakoMuTbCst Ha BebcanTe: http://www.bvp.com.ua

5 YCTPOWMCTBO W NPUHLMM PABOTHI

WcTouHuk nutaHns BVP 15V 60A timer/ampere npeobpa3syet ceTeBoe
HanpsbkeHne 220 B B nocTosHHoe HanpsikeHne o 15 B u ¢
MakcumarnbHbIM TOkOM A0 60 A Ha BbIxoAHbIX kremmax. OcobeHHOCTbIo
OaHHOW Mopenu SIBNSIeTCH Hanvume BCTPOEHHbIX Tammepa UM CyeTyuka
amnep-4acoB, amnep-MvHYT WM BaTT-4acoB, a TakKe BO3MOXHOCTb
KOMMbIOTEPHOTO KOHTPOMSA W YMPaBMeHWs WCTOYHWKOM, €cnn Mogenb
ocHalleHa noptom RS-485.

Ha TpexpaspsigHbix LnMdpoBbIX MHAUKaTopax oTobpaxatoTcs: cnesa —
BeNnyvHa BpeMeHN Tanmepa Unm c4eTyrKka, cnpaBa — BenuynHa Toka unm
HanpsbkeHus. [Ona  ygobcTBa Ha  TpexpaspsgHbIX — MHAMKaTopax
Mcnonb3yeTcs NnaBaloLWnii pasgenuTenbHbld 3Hak. BCTpoeHHbIn Tanmep
No3BONSAET yNpaBsaTb ANMUTENbHOCTbIO PaboTbl MCTOYHMKA.




BCTpoeHHbIM CcYeTYMK MO3BOMSAET yuuTbiBaTb obLlee HakonuTenbHoe
3Ha4yeHVe amnep-4acoB/MUHYT WK BaTT-4acoB NCTOYHUKA (OOLLMIA KOHTPOMb
3a BaHHOWN) 1 yNpaBnsiTe QHEBHbIM NOTPebneHnem anekTpuyecTea (3Heprum)
Harpyskon (KOHTPOIb 3a TOMNWWHOW NOKPLITUS AeTany unu Heo6xoaMMOCTbIO
[031POBKM BaHHbI). Mo nctedeHnn BpemerHn paboTbl Tanmepa unm cyeTumnka
BO3MOXHO KaK OTKIHOYEHWE BbIXOQHOIO TOKAa, TakK W CHWXKEHWEe ero numura
80 10% OT yCTaHOBMNEHHOro 3HAYEHUs1 U NPOJOIMKEHNE NPOTEKaHNS TOKa.
[aHHoe cHmxeHne Toka npedoTBpalLaeT naccusaumio getanen 6e3 Toka B
HEKOTOPbIX ranbBaHUYECKMX NpoLeccax.

KomnbloTepHoe ynpaBneHne nctoyHvkamu nutaHmsa (ot 1 go 32) BVP
15V 60A timer/ampere RS-485 MoxHO ocyLlecTBNATL Yepe3 nopT RS-485,
coeauHeHHOro 4epe3 apantep ¢ noptom RS-232 komnbtoTepa, U B
onepaumoHHon cucteme Windows, ucnonb3ys  AEeMOHCTPaLNOHHYIO
nporpammy "BVP Controller 485” unn agantmpoBaHHyto nporpammy.

NCTOYHMK MOXET HaxoguTbCsl B pexume cTabunmsaumm TonbKo OAHOro
13 NapameTpoB - HaMPSPKEHUS UNN TOKa. OTO 3aBUCUT OT YCTaHOBMEHHbIX
3Ha4YeHUN nMMUTa HaMpsXKeHWs W Toka, a Takke OT MapameTpoB
NOAKMIOYEHHON Harpy3kn. Ecnn B npouecce paboTbl N3MeHWUTb napameTpsbl
Harpyskv, YCTaHOBMEHHOE 3HayeHWe HanpsikeHus unu  Toka, TO
nepexmnoyeHve pexXnumoB crabunusauum 6ynet npoucxoauTb
aBTOoMaTnyecku. Ha paboTy UCTOMHMKA MUTaHWsa B pexume ctabunusaumm
HanpshkeHus ykasblBaeT cBeToguon 3eneHoro useta (“Constant V.”), a
pexxum paboTbl B cTabunusauum Toka — kpacHoro (“Constant C.”).

KOHCTPYKTMBHO MWCTOMHWMK BBINOSIHEH Ha NATU MeyaTHblX nnaTax u
pasmelleH B MmeTannuyeckom kopnyce. [Ons obecneyeHuss HOpMaribHOroO
TENMOBOro pexmma BHYTPU KOpryca YCTaHOBMEH NPOAYBOYHbIA BEHTUNATOP,
cKkopoCcTb  paboTbl KOTOPOro 3aBUCUT OT TemnepaTypHOro pexuma
MCTOMHMKA. B cnyyae kakux-nmbo OTKNOHEHUA B CUCTEME OXNaXKOeHWs
NpouCXoauT aBapuMHOE OTKIIOYEHMEe WCTOYHMKA nuTaHus, 4to Oyaer
oTOOpaxaTbCA MUralolmMM MnooyYepeqHoO KpacHbIM WM 3eMeHbIM  LIBETOM
cBetogmoga. [na Bbixoda Ha HOpPMalbHbI pexum paboTbl nocne
oXnaxaeHuss  paguatopa, HeobxoOMMO  nepe3anyCcTuTb  UCTOYHWK
BbIKItoyaTenem ceteBoro HanpsikeHns "POWER’. py 4yacToM OTKItoYeHnn
MCTOYHMKA HeobXoAMMO MpPOBEPUTb HanuuMe XOpPOLLO BEHTUNMPYEMOro
obbema BOKPYr MCTOMHUKA MUTaHus, paboTocnocobHOCTb BEHTWUNATOpPa Ha
3agHen NaHemnm WCTOYHMKA, CTeneHb 3arpsi3HeHVsl OCHOBHOMO paguaropa.
Mpyn HeobxogmMocTM caenatb NPOAYBKY CXKaTbiM BO3AYXOM WCTOMHMKA,
paguatopa OxnaXaeHusl, NPpou3BeCcTM CMasKy MOALWMNHMKA BEHTUNATOpPa
Uy 3aMeHy BeHTUNATopa.

Ha nepegHeli nmaHenn WCTOYHMKA NWUTaHUS pasMeLLeHbl onepaTuBHbIE
opraHbl  ynpaeneHus, ABa  UMAPOBbIX  WMHAMKATOpa  BCTPOEHHbIX
M3MepuTenbHbIX NPUOOPOB, CBETOBOW MWHAMKATOpP pexuma paboTbl U
BbIXOAHbIE Kremmbl. Ha puc. 2 nokasaH BHEWHWW BWA NepegHen naHenu
NCTOYHMKA.

Ky Elctronics  DC Power Supply 15V 60A-TA

Puc. 2. PacrionoxeHue op2aHo8 yrpasrieHus Ha riepedHel naHesnu
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UCmoOYHuUKa rnumaHus

- BbIXOOHbIE KIEMMbI;

- onepaTtuBHbIi BblkntovaTens "ON/OFF”;

-kHonka “select” BblIbOp UMPOBOrO paspsga LN HacTPoOWKM U
yrnpaBreHus TanMepom Unu CHETHUKOM;

- KHOMKa “tune” HaCTPOWMKM 1 ynpaBneHns TanMepom Unm CHETYNKOM;

- UMPOBOW MHAMKATOP Tanmepa UK cHeTYMKa (BO3MOXEH NepeHoC Ha
MHOMKaTOp OTOOpaXeHuss BoONMbTMETpa WM BaTTMeTpa, npwu
OTKIMIOYEHHbIX TaMepe N CHETHMKE — CM. N. 8);

- UNPOBON  MHOMKATOP BbLIXOOHOMO HAaMpPsPKeHWs  (Hemepualowmin
pasgenuTenbHbI 3HaK), NMMUTa HanpsPKeHns (MepuaroLwme umdpbl 1
HemepuatoLmmn pasgenutenbHbIi  3HaK), BbIXOOAHOTO  TOKa
(MepuaoWwmin  pa3gennuTenbHbIA 3HaK), NMMUTa Toka (Mepuaiowme
uMdpbl 1 MepUaloLWnin pasaenuTenbHbli 3HaK);

-KHOMKa BKMIOYEHWS UWHAMKALUMW BbIXOAHOrO HanpsbkeHus “Volt”
(HemepuatoLWwMIi pa3genuTenbHbIN 3HaK);

-KHOMKa  BKMOYEHWUS  WHAOMKaUUWM  BbIXOOAHOrO Toka  “Ampere”
(MepuaroLwuii pasgenuTenbHbIn 3HakK),

MpumeyaHue. OQHOBpPEMEHHOE HaXaTue KHOMOK 7 1 8 NO3BONSAET BOWTU U

9

BbIATW B NIMMUT HANPSHKEHUS MW IMMUT TOKa; COOTBETCTBEHHO KHOMKM
7 1 8 MOryT yBENMYMBATbL UM YMeHbLUATb 3HaYeHUst IMMUTOB. KHOMKK
7 n 8 — TaKKe KHOMKN BXO4a B CUCTEMHOE MEHIO NCTOYHUKA;

- MHOMKATOp pexuMa cTabunusauuu Hanpskenus (“Constant V.”
3eneHbIi LBET CBETOAMOAa); MNM pexuma crabunusauum Toka
(“Constant C.” - kpacHbIn LBeT cBeTognoaa).



Ha 3agHem naHenn (puc. 3) HaxogATCA CETEBOMW BblKMOYaTEmNb

"POWER’, npodyBOYHbI BEHTUNATOP, pa3beM CbEMHOro CETEBOrO LUHypa
nuTaHus, pasbem nopta RS-485, cepuiiHbIn HOMEP UCTOYHMKA MUTaHWS.

6.1

6.2

6.3

6.4

CeteBoii
Homep cepun Pasbem nmopra RS-485 (Moaenn
BBIKJII0YATEb
MCTOYHUKA MUTAHUA odopynoBanHasi moprom RS-485) POWER
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IIpoayBouHbIii Bunt Pa3zbem cbemMHOrO
BEHTWJISATOP 3a3eMJICHHS CeTeBOro IIHYpa

Puc. 3. PacrionoxeHue opaaHo8 yrpasrieHusi Ha 3adHel
rnaHesnu UcmoYyHUKa numaxusi

6 MOAOroOTOBKA K PABOTE

Pa3vectute ucTouyHMK Ha paboyem MecTe, obecneumB ygobcTBO
paboTbl 1 YyCNOBUS €CTECTBEHHOW BEHTUALUM.

YcTaHoBUTE BbIKMOYaTeNb 2 Ha nepegHer MaHenu MWCTOYHMKa B
nonoxexun "OFF”.

MoakniounTe ceTeBOW LIHYP NUTaHUS K pa3beMy Ha 3agHen naHemnu
Kopnyca v nuTatoLLEeN CeTU.

Ecnu npegnonaraeTcs  KOMMbIOTEPHOE YyrnpaBrieHUWe UCTOYHUKOM
nuTaHua (Mogene MCTodHUKa, obopygoBaHHasi noptom RS-485), To
HeobXoAUMO COeAMHUTL KabenemM UCTOYHUK MUTaHUS U KOMMblTep
Yepe3 [JOMOMHUTENbHOE YCTPOWCTBO-NpeobpasoBaTent CUrHaroB
BVP ADAPTER RS 232-485 wunu nwoboro ppyroro agantepa,
BbIMONHSOWEro  npeobpa3oBaHve AaHHbIX  curHanoB. bBonee
JeTanbHYyl0 WHCTPYKLUMIO O MOAKIIOYEHUM ofHoro 6roka unu
HEeCKOMNbKMUX K KOMMNbioTepy Bbl MOXeTe y3HaTb Ha CTpaHuuax canta
http://www.bvp.com.ua.

6.5

7.1

7.2
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Bkniounte nuTalowee  HanpsikeHWe  CETEBbIM  BbIKMOYaTenem
"POWER’, HaxogsaWwmMcst Ha 3agHen naHenu nuctovHuka. MNpu atom ¢
HeOOomnbLIOK  3adepXKoW  3aropaTcs  LUMAPOBbIE  MHAMKATOPbI
MCTOYHMKA. Yepe3 1 MUHYTY MCTOYHMK rOTOB K paboTe.

Ecnun xpaHeHve 1 TpaHCNoOpPTUPOBaHME UCTOYHMKA NPOBOAUIUCE B
YCrOBUSIX, OTNMYalOWMXCS OT paboumx, TO Nepen BKIOYEHUEM
HeobxoaMMO BbigepXaTb ero B paboumx ycroBusx He MeHee 1-ro
yaca.

7 PABOTA C UICTOYHNKOM MNMUTAHNA

MNCTOYHMK nuTaHus obecneyMBaeT OOWMH M3 CregyloluMx PexyMmoB
paboTbl: pexum ctabunusaummn Hanpsixerus ("Constant Voltage”) nnu
pexxum ctabunusauum Toka ("Constant Current”).

PaboTa ncroyHuka ocylecTensieTcs crnegytowmm obpasom:

ecnv npegnonaraeTca paboTta B pexume ctabunusaumm HanpsbkeHus,
TO yCTaHaBNUBAETCA MaKkcyMarnbHasi BENMUYMHaA numuta Ttoka "A limit’,
a HanpsbkeHve SBNSIeTCs ynpasnsieMbIM NapaMeTpomM;

ecnu npeanonaraetcd pabota B pexume crabunusaumm Toka, TO
yCTaHaBMUBAETCH MaKCMMaribHasi BENUYMHA NUMWUTA HanpskeHusl, a
BenuumMHa Toka “A limif’ aBRseTcA OCHOBHbIM  NapamMeTpPoOM
ynpaBrneHus;

ecnu npegnonaraeTcsi pabota Ha CTPOro onpeneneHHbIN NPOMEXKYTOK
BpeMeHW, TO BblGMpaeTcs [ONOMNHUTENbHAs (YHKUMS Tanimepa U
yCTaHaBMMBaeTCsl CTapTOBOE 3HAayeHvWe Tanmepa, MO WCTEYEHMIO
BpeMeHn paboTbl koToporo OyAeT mogaBaTbCsi 3BYKOBOW CurHan, a
BbIXOQHOW TOK, B 3aBMCMMOCTM OT BbIOP@HHOrO peXuma OKOHYaHus
paboTbl, byaeT MMeTb OOHO M3 TPeX COCTOAHMM (cM. . 11):

NOSHOCTbIO BbIKMIOYNTCS;

YMeHbLNT nuMmuT Toka 4o 10% OT nmepBOHa4yanbHOro 3HaveHus, n B
pexxume ctabunusaumm Toka COOTBETCTBEHHO YMEHbLUMT ToK. [laHHoe
CHWXeHWe ToKa npedoTBpallaeT naccusBaumio getanen 6e3 Toka B
HEKOTOPbIX ranbBaHUYECKUX NpoLeccax;

He U3MeHUTCS;

ecnu npegnonaraeTcs paboTa Ha CTPOro onpefeneHHoe KONM4YecTBO
amnep-4acoB/MUHYT WUNW BaTT-4acoB, TO BblbMpaeTcs oTobpakeHue
cyeTunka/gos3aTopa M YCTaHaBNMBAOTCA 3HayeHwWs gosartopa, Mo
ncteyeHnto kotoporo Oyder nogaBaTbCA  3BYKOBOW CurHan, a
BbIXOQHOW TOK, B 3aBMCMMOCTM OT BbIOP@HHOrO peXuma OKOHYaHus
paboTbl, byaeT MMeTb OOHO M3 TPEeX COCTOSIHWIN, aHaNorMyYHoO Tanlmepy.



7.3

8.1

ecnv npegnonaraeTcs ogHoBpeMeHHas paboTa cyeTymka-gosatopa u
Tavimepa, TO BHadvane BblOMpaeTcs OTOOpaxeHWe cyeTynka W
yCTaHaBnMBaeTCsl CTapTOBOE 3HaYeHve go3aTtopa, 3aTem BblOmpaeTcs
oTOGpaxeHne Tanmepa 1 yCTaHaBNMBAETCH €ro CTapToBOe 3HaYeHue.
Mpy BKNOYEHWUM BbIKMoYaTENs 2 OAHOBPEMEHHO BKItoyaeTcs paboTa
1 Tanmepa 1 CHeTYMKa C pasHbliM 3BYKOBbIM OMOBELLEHNEM OKOHYaHMWS
paboThbl, a OTKNoYeHe paboTaeT TONbLKO Tanmepa.

ecnn npegnonaraetca paboTa C  KOHTpornem noTtpebnsiemon
MOLLHOCTM Harpysku, TO BblOupaeTcs AononHuTenbHas QyHKUmUA
0TOGPaKEHNS MOLLHOCTU B BaTTax NoTpebnsemon Harpy3kou.

ecnu npegnonaraetcs paboTta C KOMMbIOTEPHbLIM  yrnpaBlieHneM
(Mogenb UCTOYHMKA, oOcHaweHHas nopTom RS-485), 10 6nok
NoaKmioyaeTcsl K KOMMbloTepy M paboTaeT 4Yepe3 cneuumarnbHoe
nporpamMMHoe obecneyeHue.

Ons nonyyeHus rapaHTUPOBaHHbIX pe3ynbTaToB paboTbl MCTOYHMKA
Ha Harpyske pekoMeHAyeMm MCMonb30BaTb COeAMHUTENbHbIE MPOBOAa
TaKoro ceveHus, 4Tobbl MakCMManbHbIN TOK Harpy3ku, NPOTEKaroLLniA
no HUM, co3aasan nageHne HanpsbkeHus He 6onee 0.5 B.

8 CMCTEMHOE MEHIO MICTOYHMKA MNTAHUA

Mepen Hayanom paboTbl HEOOXOOAMMO B CUCTEMHOM MEHIO BblOpaTb
dyHKUMo, KoTopas OyagerT oTtobpaxaTbCs feBblM  MHOUKATOPOM
MCTOYHUKA NWUTaHus. [Ons Bxoda B CUCTEMHOE MEHH Heobxoaumo
HaxaTb W yAepXuBaTb OAHOBPEMEHHO KHOMKM 7 u 8 B TeueHun 5
cekyHA (nepekntoyatens 2 B nonoxeHun "OFF”). Mocne Bxoaa B MEHI0
Ha NEeBOM WHOMKaTope OTobpaxaeTrcsi HOMep MyHKTa MEHI, a Ha
npaBoOM — €ro 3HayeHWe. COOTBETCTBEHHO, KHOMKM 3 1M 4 MeHsioT
HOMep MyHKTa MeHI0, a KHomkamu 7 1 8 BbIGUpaloT 3Ha4yeHne nyHkTa.

Bbibop omobpaxeHus Ha uHOukamope 5 ¢hyHKyul malmepa u
cyemuyuka,  usMepumenss  rnompebnsemoli  MowHocmu  unu
gofibmmempa.

Ha mnHgmkatope 5 (cnesa) oTtobpaxaeTca eguHuua - NepBbIN MYHKT
MeHI0 — BbIBOp OOMOMHUTENBHON OYHKLMU BCTPOEHHOW B UCTOMHWK;
Ha nHaukaTope 6 (cnpasa) BbIOMpaeTcs pyHKLUA:

1 - paboTa TanMepa 1 cHeTYMKa (yCTaHABMNMBAETCS MO YMOMYaHUIo);
2 - TalMep W CYETYMK OTKMIOYEeH, a uHaukatop 5 oTobpaxaer
MOLLHOCTb B BaTTax NOTPeDsiemMyto Harpyskou;

3 - TaiMep M CYETUMK OTKIYEH, a MHAOMKAUMS HanpspkeHns u ero
nMMWTa C NpaBoro MHAMKaTopa 6 NnepeHoOCcUTCst Ha NeBbll MHAUKATOP
5, npu atom kHornkn 3 “select” n 4 “tune” cTaHOBATCS yNpaBnAoLWUMU
ANs NPOCMOTPa U U3MEHEHUS NIUMUTa HaNPSHKEHNS.

8.2

8.3

9.1

9.2

9.3

Bbibop eduHuUubl cHema CYemMYUKOM: amrep-4acos, amnep-MuHym umau
g8amm-4acos.

Ha wvHgvnkatope 5 oTobpaxaeTca ABOMKA - BTOPOW MYHKT MEHIO —
eaVHMLbI cHeTa CHeTYMKa; Ha nHavkaTope 6 BbibrpaeTcs 3HaveHue:

1 — amnep-4acel (yCTaHaBNMBAaETCS MO YMOMYaHmIo);

2 — aMnep-MuUHyTbI;

3 — BaTT-4yachl.

BbIxog 13 MeHI0 N COXpaHeHWe BCeX 3HaYEHUIA NPOUCXOAUT MO HaXaTuio
AByX kHonok 3 “select” n 4 “tune” ogHOBPEMEHHO.

HononHumernbHble nyHkmbi meHro 10-11-12-13 docmyrnHbl 8 UCMOYHUKeE,
o0bopydosaHHsbil mopmom RS-485.

9 YCTAHOBKA U KOHTPOI1b JIMMNTA BbIXOOHOI O HAMPAXXEHNA
N JIMMUTA BbIXOOHOIO TOKA

Ha nHgvkaTope 6 MoxeT oTobpaxaTbCs:

C HeMepLaLWMM pa3gennuTernbHbIM 3HaKOM: BbIXOAHOE HanpsbkeHne unm
NIMUT HanpsbKeHuss;

C MepuUalLWyM pasgenutenbHbIM 3HaKOM: BbIXOAHOW TOK WM NUMUT
TOKa;

MepuatoLme Undpbl: IMMUT HaNPshKeHWs N IMMUT TOKa;

Mepexog n3 oTobOpaxeHWs BbIXOAHbLIX NapameTpoB B oTobOpaxeHue
nuMuTa 1 HaobopoT OCYLLECTBNAETCA OQHOBPEMEHHBIM HaXaTueM ABYX
KHOMOK 7 u 8.

YcTtaHOBKa NMMMTa BbIXOOHOTO HamnpsbkeHUs OOCTYMHO B ftobom
nonoxeHun Bolknovatens 2 “ON/OFF’. Kwonkonm 7 nepeBegute
wHoukatop 6 Ha  oToOpaxeHMe  BbIXOOAHOTO  HamnpsiKeHus:
HeMepuawLwime undpbl MHAMKATOPa C HeMepLualLWwyM pasaenvrenbHbiM
3HakoM. [1ns nepexofa B pPeXvMM NMUTa HanpsKeHnst KpaTKoBPeMEHHO
HaXMUTe OBe KHoMmkn 7 u 8, npu 3ToM Ha mHAvkaTope 6 otobpasutcs
MepuarLWwmuMm Luudpamu npeabigyLlee 3HadeHne NnuMmMTa HanpsbkeHust ©
HemepuawuwunM pasgenvrenbHbiM 3HakoMm. KHonkamun 7 n 8 HacTpouTte
HeobxoQMMoe 3HavYeHne NUMMTa BbIXOAHOIO HanpshkeHws. [ns Bo3spaTa
B PEeXMM OTOOpaKeHUs BbIXOQHOrO HampsikeHWs W COXpaHeHus
HaCTPOEHHOro 3HaYeHNs1 MMMUTA KPaTKOBPEMEHHO HaXMWUTE ABE KHOMKM
7 n 8 ogHoBpemeHHO. CoxpaHeHMe HOBOro 3Ha4yeHusl B COCTOSHWUM
NYMUTa HanpsPKEHNS1 MPOMCXOAMUT TakKe aBToOMaTU4Yecku Yepes 1 MUHYTY
rnocne ero NocregHero U3MeHeHus.

YcTtaHOBKa NMMUTa BbIXOAHOIO TOKa OOCTYMHO B MOOOM MOMOXEHUN
Bblkntovatens 2 “ON/OFF’. Kwvonkon 8 nepeBeguTe mHgukatop 6 Ha
oTOOpaxeHne BbIXOAHOro TOKa: Hemepuatouwme undpbl MHANKaTopa C
MepLaloLWnM pasfaenurenbHbiM 3HakoM. KOHTpomnb 3a BbIXO4HBIM TOKOM
N  M3MEHeHVMe §nMMWUTa TOoKa aHamnorMyHo C HanpsbkeHuem  3a
WCKIMIOYEHNEM TOTO, YTO pasaenuTenbHbIN 3HaK — MepLIaloLLNN.




10 BbIBOP OTOBPAXXEHUA HA MHOVKATOPE
TAMMEPA NN CHETYMKA

Y6eautech, 4TO (PyHKUMM Tanmepa M cHeTYMKa BKIoYeHbl (nogpobHee
cMm. nn. 8.1 HacTosiLwen MHCTPYKUMM MO 3KCyaTauum).

Ha nHgvkaTope 5 MoxeT oToOpaxaTbCsl OQMH U3 PEXMMOB PaboThbl:

- Taumep (pucyHok 4) - paboTaeT TONMbKO Korga oTobpakaeTca Ha
MHOMKaTOpe, W MO3BONSAET MPOCMOTPETb 3HAYEHUSI HAKOMWUTENBHOMO W
OHEBHOrO CHeTYMKOB, paboTaroLmx Bceraa 0gHOBPEMEHHO C TallMepomMm;

Ecnn HyxHa paboTa Tonbko ogHoro Tammepa 6e3 paboTbl cHeTyMKa-
posartopa, TO HeobXxoAMMO CYETYMK [03aTOp NEPEKMiodUTb Ha CHETYMK C
NpsiMbIM CHETOM;

- HakonuTenbHbIN CYETYMK

(pucyHok 5) - paboTtaeT Bcerga, gaxe
ecnu He oTobpaxaeTcsl Ha MHAMKATOpPE; - T T

- OHEBHOMN CYEeTYMK (PUCYHOK 6) - ' l ’ l ' l
pabotaet CaMOCTOSITENTbHO nvoo

COBMECTHO BKIHO4YaeTca C Taﬁmepom, n
no3BoSIAEeT NPOCMOTPETb 3Ha4YeHunA

Puc. 4. Cumson

HaKoNWUTENbHOro CHETYMKA. matimepa/cekyHdomepa
[na nposepku wnM nepexoga Ha
oTobpaxeHne VHOMKaTOPOM 5
HeoBX0AMMOro pexuma paboTbl HYXHO - — —
BLINOMHUTL CrieaytoLLme AeNcTBuS.
Y6eanTecb, YTO MCTOYHUK MUTaHMS -l TS’ ‘T

BbIKIMOYEH (BbIKMOYaTeNb 2 HaxoauTCs
B nonoxexun “OFF").

Haxmute n yoepxusante KHonky 4
“tune” W cpasy xe KpaTKOBPEMEHHO Puc. 5. Cumeon
HaXkmuTe KHonky 3 “select’, npu aTOM Ha  HaKOMUMEsIbHO20 cYemuyuKa
MHAnKaTope 5 oT06pa3nTLCA
npeablaywuii cumeon paboTbl — CM. pycC
4-6. MNocnepyowme HaxaTUs KHOMku 3
“select’ noovepenHo nepeeenyT
WHAMKaUMIO Ha NnocreayloLime CUMBOIbI. e B
Otnyctute kHomky 4 “tune” B TOT ’ l ' l
MOMEHT, Koraa Ha MHOuKaTope 4EERN AN
oTobpasutcs HEeobXoaANMBIN ans
paboTbl cMmMBOT.

Puc. 6. Cumsorn
OHEe8HO20 cyemyuka

11 YCTAHOBKA MAPAMETPOB TAUMEPA

MepeBeauTe nHAMKaTOp Ha pexunm otobpaxeHus Tamepa (cm. n. 10).

MomHuTe, 4TO Tammep paboTaeT B 4acoBOW cUCTEME cyeTa C
WHOMKauMen Tpex CTaplmux 3Havawux paspsgoB Mo NaBalowwym
pasgenuTenbHbIM 3HaKOM.

Tanmep MoxeT paboTaTb B pexume cekyHOomepa - MNpsMON cyeT
BpeMeHun paboTbl UnNu B pexxume 06paTHOro cyeta OT CTapTOBOro 3HaYeHUs
[0 Hyns, Npy 3TOM BMeCTe C HAM Bcerga paboTaeT CHETHUK.

11.1 OnucaHue pexumoB paboTbl Tamepa (puc. 4).

Ha pucyHke 7 nokasaH CMMBOM CeKyHOAOMepa C NpsIMblM CYETOM M
CTapTOBbIM 3Ha4YeHMeM paBHbIM Hymo. Yb6eanTbes, 4To Bbl HaxoguTech B
pexuMe CcekyHOoOMepa MOXHO HaxaB KHomky 3 “select”, npu 3ToM Ha
nHaukaTope 5 nNosBUTCA CMMBON pexuma paboTbl TanmmMepa/cekyHaomepa
(pvc. 4) Npu BbIKMHOYEHHOM MCTOYHMKE MM CMMBOM cekyHaoMmepa (puc. 7)
Npu BKMKOYEHHOM UCTOYHMKE.

Pexum cekyHoomepa ygadHO codveTaeTcsi C HempepbiBHOW paboTon
nuctovyHnka 6e3 oOTKIoYeHuss no BpemeHn. B gaHHom cnyvae, npwu
BKINIIOYEHNN UCTOYHMKA Ha UMdpoBOM MHAMKaTope 5 ByaeT oTtobpaxaTbcs
ANUMTEeNbHOCTb PaboTbl UCTOYHMKA, HauYMHasa OT CeKyHO, C AalbHenLunMm
aBTOMaTWYECKMM MEePEXOOM Ha MUHYTbI U Yach.

Ha pucyHkax 8, 9, 10 nokasaHbl F—
CUMBOfbl OKOHYaHusi paboTbl Tanmepa cC
0o6paTHbIM CHETOM: OT CTapTOBOro 3HaYEHUsI ’ l
0o Hynesoro. [py JOCTWXKEHUWM HYNeBOro
3Ha4YeHUs1 BKIMIOYMTCSA 3BYKOBOW curHan (ansi ' l
TariMepa MNOBTOPSIOLLMECH [Ba KOPOTKUX VAR

curHana) u:
- BbIXOOHOW TOK nonHocteto Puc. 7. Cumeon cekyHdomepa

oTknounTes (puc. 8); (OHes8HO20 cuyemyuka c
- NUMUT BbIXOOQHOTO TOKa CHU3UTCS A0 rPSIMbIM CHEmMomMm)
10% OT ycTaHOBEHHOrO 3HayeHus (puc. 9);

OKOHYaHusa paboTel Tavimepa (puc. 10).

11.2 [lepekmodeHue pexumos pabombi
matimepa u eblbop OKOH4YaHus pabombi
matimepa.

Haxmute KHOMKY 4 “tune”,

- BbIXOQHOW TOK HE U3MEHWUTCS nocne -l

L L

yp,ep>|<MBa171Te €€ B HaXaTOM COCTOAHUWN, Puc. 8. Cumeorn maUMepa
3aTeM nepesegunTe nepeknvartenb 2B (603amopa) c

OMKIIO4eHUeM mokKa



BblbpaHHblM  Bamu  okoHuaHvem
paboTbl Tavimepa.
Mpumedanve 1. [lpu  nepeknioveHUn

B nonoxeHne “ON‘ un otnyctute

-—
KHOMKy. [pn 3TOM, HampsbkeHue Ha
BbIXOOHbIX KMNEMMaX WCTOYHMKA He
BKMIOUMTCS, a Ha uHaukatope 5 -/ o

HayHeT MepuaTb CUMBOM TeEKYLLEro
OKOHYaHusa paboTbl Tarimepa.

KpaTKOBpEMEHHbIM HaXXaTUEM KHOMKM
3 “select” npu MepLatoLlen Puc. 9. Cumson matimepa
CUMBONVKE BbIBEpUTE HEOBXOAUMBIN (0o3amopa) cHuUXeHus
cumBon  paboTbl  TariMepa  unu numuma moka 0o 10%
cekyHOoMepa, 3aTeM nepeBeguTe
onepatuMBHbIN  BbIKMOYaTens 2 B

nonoxeHve “OFF*. [anee WCTOYHUK - w—mw -—w

nuTaHus Oynet paboTatb c

pexuma paboTbl C CekyHaoMepa Ha

Taimep OydeT YCTaHOBMEHO paHee
ucnonb3yemoe CTapTOBOE 3HayeHue.
Ons cekyHoomepa (puc. 4) cTapToBbIM
3HayeHveM Bcerga byaer Homb, T.e.
ero cbpoc.

Puc. 10. Cumson
matimepa (doszamopa) 6e3
OMKIIHOYEHUST MoKa

Mpumeyanue 2. MNMpy OKOHYaHUM BpeMeHn paboTbl Tanmepa He 3aBUCUMO

11.3

OT PEeXuMOB OKOHYaHus paboTtbl (puc. 8-10) GygeT nopasaTbeA
3BYKOBOW CUrHam: YepeayroLmecs Ba KOPOTKUX CUrHana.

YcmaHoeka Ouana3oHoe pabombsl maliMepa (4ackl, MUHYMb,
CEeKYHObI).

B pexume Tanmepa HaxXmuTe U yaoepxuBanTe kHonky 4 “tune”, po
NosIBNIEHNS MepLaloLwero pasgenqrenbHoro 3Haka (okono 5 cekyHa)
Ha uHaukatope 5. MepuaHve 3Haka O3Ha4yaeT JOCTyn K yCTaHOBKe
AvanasoHa Tanmepa. [loka MepuaeT pasgenuTenbHbli 3HaK Ha
wHOukaTope 5, KpaTKOBpeMeHHO Haxumasa kHonky 3 “select’,
yCTaHOBUTE Heobxoaumbln auanasoH Tammepa (H-M-S atn Gyksbl
pacnonoXxeHbl NoA4 UMMPOBBIM WMHOAMKATOPOM W yKa3blBalT Ha
3HayeHVe pasgenuTenbHOro 3Haka), nepemellas pasgenuTenbHbIN
3HaK B HYyXHoe nonoxeHue: H — yacbl, M — MUHYTbI, S — CeKyHAbl.
CoxpaHeHve guanasoHa MpoOMCXOQUT  aBTOMaTU4eckM  nocne
npekpawleHnss MepuaHusi pasgenuTenbHoOro  3Haka, unM  nocne
KPaTKOBPEMEHHOIO HaxxaTusl KHoMku 4 “fune”.

11.4 Hacmpolika cmapmogoeo 3Ha4yeHuUs1 malimepa.

CrapToBOe 3HayeHWe MOXeT ObiTb TOMbKO Tpex3HayHoe 4UCNo B
4YaCoOBOM MCHUCIIEHWUWN C YCTaHOBMEHHbIM paHee Ha COOTBETCTBYHOLLEM
nonoxexnun (H-M-S) pasgenvTeneHbIM 3HAKOM.

Knonkon 3 “select’” akTvBMpymTe nNOOYEpPEdHO KaXAbll M3 Tpex
paspsigoB Yucna, a HaxaTveM KHomku 4 “tune” BO Bpemsi MepLaHus
paspsga ycTaHoBUTE HyxHyto uudpy. [locrne okoH4YaHus mepuaHust
LMdpoBOro nHagukaTopa 5, npomsongeTr aBTomMaTnyeckoe CoXpaHeHune
HOBOro CTapTOBOrO 3HaYeHuUs Tanmepa.

Mpumep 1. Ecnn Bam Heob6xoaMMo yCTaHOBUTL CTapTOBOE 3HayeHue 1 yac

23 MUHYTBbI, TO HYXHO Ha uMHAuKaTope 5 ycTtaHoBUTL 3HayeHune 1.23;
ans 12 muHyT 30 cekyHA — 3HadeHne 12.3; ansa 1 MUHYTLI 23 ceKyHAbI
— 3HayeHue 123. .

11.5 JononHumernbHble 803MOXHOCMU matlimepa 60 epeMsi e20 pabombi

A)

B)

N

(onepaTuBHbIN BbIKNO4YaTesnb 2 HaXoAUTCA B NonoxeHumn “ON¥).
Mpn Haxatum n yaepxaHum kHonmkm 3 “select” Ha wHAMkaTope 5
oTobpaxaeTrca CMMBON CekyHgomepa (puc. 7) unum CcrapToBoe
3HayeHve TaniMepa, a Mnpu OTMYCKaHWW KHOMKN KPaTKOBPEMEHHO
NoKaXeTCs BblOpaHHbI CUMBOS OKOHYaHWS paboTbl Tanmepa.

Mpn opHOKpPaTHOM HaxaTuM W yaepXaHum KkHomku 4 “ftune” Ha
nHaukaTope 5 oTobpasnTca MHGOPMauns OHEBHOro cyetymka (mpwu
npoTeKkaHWN TOKa yBenuuuBalolLeecs 3Ha4yeHWe CHETYMKa C MPSAMbIM
CYETOM UMM yMeHbLLaLLeecs 3HayeHe gosaTopa).

Mpu [OByKpaTHOM HaxaTUM W yoepxaHwu KHonku 4 “tune” Ha
nHaukaTope 5 otobpasutca MHGOpMauus Tpex CTapLuMx 3Hayalymx
pa3psaoB paboTaoLero HakonUTENbHOro cHeTUMKa.

OTnnymTenbHass OcobOeHHOCTb OTOOpaxeHWss Ha uHAuKaTope 5
Taimepa WnNM  ceKkyHAoMepa  (ECMM  UCTOMHWUK  BKIMOYEH) -
pasgenuTenbHbI 3HaK MUraeT C CEeKYHOHbIM MHTepBariom.



12 YCTAHOBKA MNMAPAMETPOB CHETYMKA

Y6eoutecb unu nepeseguTe wuHAukatop 5 Ha oTobGpaxeHuwe
HakonuTenbHoro cyetymka (nogpobHee cm. n. 10 Hactosiwen MHCTpyKUMn
no akcnnyartauum), a Takke, 4YTO ycTaHOBreHa Heobxogumasa eauHuua
cyeTa cyeTuMKa: aMmrnep-4achl, aMnep-MnHyTbl UK BaTT-4ackl (cM. nn. 8.2).

CyeTunk COCTOUT U3 OBYX CYETUYMKOB: HAKOMUTENMbHOrO CHETYMKA (puC.
5) n gHeBHOro cuyetymka-gosatopa (puc. 6), 3Ha4eHUs OQHOTO M3 KOTOPbIX
oTOGpaxaroTca Ha Tpexpas3psagHoM LnudppoBoM nHaukaTope 5 ¢ nnasaloLLmm
pasgenutenbHbiM 3Hakom. O6a cyeTymKa COXpaHsloT Tekyllee 3HayeHne B
3HEproHe3aBNCMMYI0 NaMATb UCTOYHMKA (CM. Aanee nn. 12.2.3).

HakonutenbHbli cyeTynk paboTaer Bcerga, a AHEBHOW — KOrga OH
oTobpaxaeTcs Ha uHguKaTope 5 nnm COBMECTHO C TaiMepoM (BKINoYaeTcs
TaimepoMm). YnpaBfneHne cyeTiMkamuM W WHAMKATOPOM OCYLLEeCTBASETCH
KHonkamu 3 “select’, 4 “tune” n onepaTNBHbLIM BbIKIHOYaTENEM 2.

OnanasoH paboTkbl HakonuTenbHoro cyetynka ot 0.001 o 999 999.999
amnep-4acoB WM BaTT-4acoB; AMana3oH HaKoMUTENbHOro cyYeTYMKa amnep-
MuHYT oT 1/60 (1 cekyHabl) Ao 999 999.59 amnep-MuHyT.

OnanasoH paboTbl cyeTumka-gosatopa ot 999 go 0.001 amnep-yacos
WNM BaTT-4acoB; AManasoH CYeTYMKa-gosatopa amnep-muHyT oT 999 go
1/60 (1 cexyHabl) amnep-MyUHyThbL.

12.1 Paboma c HakonumeJsibHbIM cYem4uKkom (puc. 5).
HakonutenbHbIl CYETYMK MpedHasHavyeH nans ydeta obuero
pacxoja  anekTpuyecTBa WM 3HEPIUM,  Hanpumep  BCeW
ranbBaHUYECKOM BaHHbl UNKM Anst 0BChyKMBAHUSI aKKyMyrsTOPHOW
6aTapew.

12.1.1 Cbpoc HakonumesibHO20 cHemyuKa.

Y6eautecb, YTO MCTOYHWMK MUTaHWS BbIKMOYEH (BbIKMYaTen 2
HaxoguTca B nomnoxenun “OFFF). Haxmute kHonky 4 “tune’,
yAepXuBaTe ee B HaXaToOM COCTOslHUW, 3aTeM nepeBeauTe
nepekntoyaTtens 2 B nonoxeHne “ON*“ n otnyctute kHomky. [Mpwu
3TOM, HanpskeHne Ha BbIXOAHbIM KMeMMax WUCTOYHMKa He
BKINIOYUTCS, @ HA MHAMKATOPe MOKa3aHWs HaKomMWTENbHOro cyeTymka
HayHYT Mepuatb — npegynpexgas o [Joctyne K cbpocy.
KpaTkoBpemeHHO HaxunmawTe KHorky 3 “select’” — nooyepegHo 6yaet
MEHATLCA NOKa3aHUA HaKOMUTENbHOro cHETYMKa unu Tpu Hyns “000“.
Ecnu Bbl peiictBUTENBHO  XOTUTE  COpOCUTL  MHOPMAaLUIO
HaKONWUTENbHOrO CYeTuYMKa, TO NepeBeguTe BbIKNOYaTenbL 2 B
nonoxernve “OFF‘ npu mepualowmx Hynsx, a ecnu Bel xotute
OCTaBWUTb MPEXHWE MNOKa3aHWS HaKOoMWTENbHOro CcyeTunka, TO
BepHUTE nepeknioyatens 2 B nonoxeHne “OFF‘ npu mepuatoem
noKa3aHuM HaKoMMTENbHOro CHeTYMKa.

12.1.2 [llpocmomp 3HaveHul  mradwux pa3pss008  HaKoNumMesbHO20

cyemyuka.
Ha TpexpaspsgHoOM mHAvKatope 5 ¢ nnasatowmnM pasgenurernbHbIM
3HakoM oOTOoOpaxaloTcsa Tpu  CTapwmx 3Hayawmx paspsaa,
3anucaHHbIX B HakonutenbHOM cyeTyuke. Ecnm Bbl paboTaete c
equHuLEen M3MepeHus amnep-vacbl UM BaTT-4yacbl M MoKasaHus
cyeTunKa JOCTUMNN 3HayveHust bonee 999., To pasgenuTenbHbIN 3HaK
CTaHOBUTCA MePLIAIoLLMM, 3TO O3HAYaeT NnokasaHWs HakoMUTENbHOro
cyeTunKka oTobpaxaloTCA B Kuroamnep-vyacax unu kurnosaTT-yacax,
npy 9TOM Mnagwue paspsabl HEBUOMMbI Ha TpexpaspsagHOM
uwHaukaTope. [Ona npocmoTpa MNagwux paspsgoB  Heobxogumo
HaXuMaTb KHoOMKy 4 “tune” HauuMHas CcO BTOPOrO M C KaxabiM
nocnegylowmm HaxaTuem KHOMKM Ha uHAukaTope 5 Oyger
pobaBnsaTbCA MO OQHOMY MMaglwemy paspsigy uvcna A0 ThICAYHbIX
pornen amnep-yaca (0O LECTUAECHATbIX AOMNeN amnep-MUHYT Wnu
amnep-cekyHa), a cTapwwue paspsagbl OyayT COOTBETCTBEHHO
ckpbiBatbcs. [lpu otnyckaHum kHomku 4 “fune” ¢ HebonbLuon
3aepXKo BO30OHOBUTCH OTOOpaxeHue Tpex CTaplumMx 3Havalumx
paspsgoB uMcna amnep-4acoB WM BaTT-4acoB, 3anvCaHHbIX B
HaKONUTENbHOM CYETYVKE.

Mpumeyanne 1. Ecrnn B HaKoMUTENbHOM CYETYMKE 3Ha4veHne meHee 999
Munuamnep-yacos unu 9.59 amnep-mMuHyT, TO NPOCMOTP MnaaLwmnx
pa3ps40B HEBO3MOXEH, T.K. OHW HE CKPbIThI.

Mpumeyanue 2. MNpu paboTe UCTOYHMKa (ONepaTMBHLIA BbiKMNoYaTenbs 2 B
nonoxenun “ON*) c oTobpaxkeHWeM Ha uHAuKaTope MHdOpMauum
HaKONWUTENbHOrO CHETYMKa, OHEBHOWN CHETYMK - 403aTOp U Tanmep He
OOCTYMHbI U He paboTatoT.

12.2 Paboma c dHeeHbIM cHem4yukom —do3amopom (puc. 6).

[HeBHOM cyeTYMK-go3aTOp nNpegHasHadyeH [Ans  KOHTpons  3a
TOMLUMHOW NOKPbITUSI AeTanu, y4eta KonmyecTBa anekTpuyecTsa ans
OO3VPOBKM  3MEKTPONMTOB  ranbBaHUYECKOW BaHHbl, MNM  y4deTa
nepegaBsaemon aHeprum npu paboTe ¢ akkyMynsaTopamu Unv gpyrumm
BMAAMM Harpysok. [IHeBHON cyeTyMK MoxeT paboTaTb B OOHOM M3
YyeTblpex pPeXuMMOB, aHarnormyHble pexumam paboTbl Tanmepa,
KoTopble B npubope oTobpaxatoTcd CHMBOMaMM, Kak MokasaHo Ha
pucyHkax 7 — 10. Bbibop okoH4YaHus paboTbl 4o3aTopa — aHanorm4yHo
KaK 1 npu Belbope okoHYaHus paboTel Tanmepa (cm. nn. 11.2).
Y6eoutecb unv nepeseguTe nHaukatop 5 B oTobpaxeHne AHEBHOTO
cyetunka (cm. n. 10). Ha pucyHke 7 nokasaH CUMBON pexuma
OHEBHOIO CYeTYMKa C MPsSIMbIM CYETOM W CTapTOBbIM 3HAYEHUEM,
paBHbIM Hymo. JTOT peXuMm MpegHasHayeH [ANs  HenpepbiBHOW
paboTbl UCTOYHMKA GE3 OTKIIOYEHMS (@HANOrMYHO Kak npu paboTe ¢
CEKyHOOMEPOM).



Ha pucyHkax 8, 9, 10 nokasaHbl cumBOnbl paboTbl AHEBHOro
cyeTuMKa B pexume go3aTopa afeKkTpuyecTBa C obpaTHbIM CHETOM: OT
CTapTOBOro 3HaveHuss OO0 Hynesoro. [lpu JOCTMXKEHWM HyneBoro
3Ha4yeHWs NoJacTcs 3BYKOBOE OMOBELLEeHNE (MOBTOPSIOWMACS ANUHHBINA
curHan) u nNpov3ongeT OTKMYEeHUe COrnacHo BbIOpaHHOMY OKOHYaHMIO
paboTbl gosatopa. Copoc 3ByKOBOro CurHarna v ycTaHoBKa go3artopa Ha
CTapToBOE 3HayeHue MpoM3BOAUTCA  MNEepeBOAOM  OMepaTUBHOrO
BblKkntoyaTtens 2 B nonoxeHune “OFF.

12.2.1 Cbpoc OHe8HO20 cHem4uKa.

BeinonHute BCe nn. 11.2, npu 3ToM BbiGEpUTE MepLUAOLLytO
CUMBOMVKY Kak Noka3aHo Ha pwucyHke 7. [Mpu BKIIOYEHUMM TokKa
MCTOYHMKA Y4EeT CHETUMKA HAYHETCS C HyNs.

12.2.2 UsmeHeHue cmapmogoeo 3Ha4yeHusi 0o3amopa.

M3meHeHMe CTapTOBOro 3HayeHus Jo3aTopa AOCTYNHO TOMbKO B
0OHOM 13 pexumoB gosatopa (puc. 8, 9,10). NepenanTe B 0AMH 13
peXnMOoB [03aTopa, BbIMoNHMB M. 10 1 BbIOpaB COOTBETCTBYIOLLUMN
MepLaloLLMiA CUMBOS Ao3aTtopa.

A) YcmaHoska pa3denumensHO20 3Haka.
Y6eamtech, YTO UCTOYHVK BbIKIMIOYEH (OnepaTuBHBIV BbIKNoYaTenb
HaxoauTcs B nonoxeHun “OFF*). Haxmunte n yaepxunsanTe KHOMKY
4 “tune” bonee 5 ceKkyHO OO MOSIBMIEHUSI CTAapTOBOrO 3Ha4eHus U
MepLaloLero pasfenuTenbHOro 3Haka, OTMyCTUTE KHOMKY, Moka
MepuaeT pasgenuTenbHbIA 3HaK KpaTKOBPEMEHHbIM HaxaTuem
kHomkn 3 “select’ ycTaHOBMTE pasgenuTernbHbll 3HaK B HYyXHOe
NOMOXeHWe N JOXANTECH OKOHYaHWs MepuaHus. ocne oKoHYaHus
MepuaHuna (okoro 5 cekyHZ) vnu npu Haxatum kHonku 4 “tune”
NpOU3OMAET COXpPaHEHUEe HOBOrO MONOXKEHUS] pPas3genuTenbHOro
3Haka M HOBOrO CTapTOBOrO 3HAYeHWs pJo3atopa B NaMATb
MCTOYHMKA NUTaHus. Ecnn nonoxeHune 3Haka He U3MEHSINOCh, TO He
N3MEHUTCSH COOTBETCTBEHHO M CTapTOBOE 3HAYeHne go3artopa.
Mpy ycTtaHoBKe MepuarlumMe OLHOBPEMEHHO TpU pasgenuTerbHbIX
3HaKka o3HayaeT OTobOpaxeHue MunMamnep-4acoB WV MUNNMBaTT-
Yyacos (310 yaobHo, Hanpumep, ecnu Bam Heob6xo0aMMO yCTaHOBUTL
3HaveHue 0.056). Ecnu BbIOpaHO OTOOpaxeHne mMunMamnep-4acos
WY MUNNMBATT-4acoB, TO Ha MHAMKaTope 5 npu paboTte cuyeTymka
He OygeT pa3genqTenbHOro 3Haka.

I'Igmmeanme. MomMHUTE, 4TO CYeT4MK pa60TaeT B OECATUHMHOW CUCTEME

NCHUCNEHUA, C NnaBawLwWmm pa3genntesibHbiM 3HaKOM.

Mpumep 1. Ecnn Bam Heobxogumo yctaHoBuTb 9.95 amnep-yacos (BatT-

YyacoB) nnu 9.59 amnep-MuHYT, pasgenuTenbHbI 3HaK yCTaHaBNMBaeTCs
Ha crapwem paspsage; 99.5 — 3HaKk ycTaHaBnuMBaeTcsa Ha cpeaHem
paspsge; 999. — 3Hak ycTaHaBnmMBaeTcs Ha Mnaglem paspsage. Ecnv Bam
Heobxogunmo ycTaHoBUTb 056

MUIIMaMMep-4acoB UMM MUIMUBATT-4aCoOB, HY)XHO YCTAHOBUTbL YMCIO
6e3 pasgenuTensHOro 3Haka (Npy yCTaHOBKe pa3fenuTeribHOro 3Haka
BbIOpaTh TPU MepLALLMX pa3fenmTenbHbIX 3Haka).

I'Igmmeg 2. Ecnu Bbl pa60TaeTe B CuCTteMe ucyucneHuma amnep-4acbl, HO

HYXXHO 3agatb Ans paboTbl onpedernieHHoe 3HayeHWe B amnep-
MWHYTax WnM amnep-cekyHgax, TO 3TO 3HayeHne Heobxoammo
nepe.sectu B amnep-vacbl. Hanpumep, 200 amnep MUHYT — 3TO
200/60muH = 3.33 amnep-vaca, 200 amnep-cekyHa: 200/3600cek =
0.056 amnep-yaca.

Mpumep 3. Ecnn Ha c4eTynke amnep-4acoB y Bac Hakonwunocs 18.7 amnep-

B)

YacoB MpW MOCTOSIHHOM BbIXOAHOM Toke 15A, 3TO o03Hauaert, 4TO
cyeTunk pabotan: 18.7A/M / 15A = 1.2467 4yaca B [ecCATUYHOW
cucteme, unu 1 yac (0.2467*60mMmH=14.80) 14 muHyT (0.8*60cek=48)
48 cekyHA.

YcmaHoeka cmapmogo20 3HadeHus1 0o3amopa.

CrapToBOE 3HayeHWe MOXET OblTb TOMbKO TpPex3HayHoe YMCrno C
YCTaHOBIEHHbIM paHee Wiy CTOSLWMM Ha COOTBETCTBYIOLLEM MecTe
pasgenutenbHOM 3HaKOM.

Y6enuTtecb, UTO UCTOYHVK BbIKIOYEH (OMepaTMBHbBIN BbiKMoYaTens 2
HaxoawuTcs B nonoxexnun “OFF).

KHonkon 3 “select’ BbI30BUTE CTapTOBOE 3HAYEHWE, Haxumas ee
Jaree aKTVBMPYWTE NOOYEPEeSHO KaxKAbIN U3 TPex pa3psgoB umcna, a
KHOMKOW 4 “ftune” Bo BpeMsi MepLiaHusi paspsiga YCTaHOBUTE HYXKHYHO
undpy. [locne OKOHYaHWA MepuaHuss wnuM rocne nepesoa
Bblkntoyatens 2 B nonoxeHne “ON’ npou3ongeT coxpaHeHne HOBOro
CTapTOBOro 3HayeHus. Ecnn nameHeHve undp He NPoM3BOAUNOCE, TO
CTapTOBOE 3HaYeHWe He U3MEHMUTCS.

12.2.3 QHepeoHe3asucuMOoe coxpaHeHUe MeKyuux 3Ha4eHuUl CHeMYUKos.

12.3

CoxpaHeHue TeKyLUMX 3HAYEHWI CYETYMKOB B 3HEProHE3aBUCUMYHO
namsiTe MNPOUCXOAWUT aBTOMAaTUMYECKU MPU  KKOAOM  OTKMHOUYEHUM
onepaTMBHOrO BbikMtovatens 2. [ns CHWKEHWsI MOrpeLuHoCcTV npu
BHE3arnHOM nponagaHuy 3MNeKTPONUTaHNs! COXPaHEHUE BCEX TEKYLLMX
3HaAYEHWI NPOUCXOAMT AOMOINHUTENBHO YEPes3 KaXayto MUHYTY.
OdHospemeHHasi paboma maliMepa u c4iem4uka-0o3amopa.

B pexvme oTobpaxeHusi go3aTopa MOXHO YCTaHOBUTb CTapToBOE
3Ha4YeHWe [o3aTopa U MepeiTu Ha oTobpaxeHue paboTbl TanMmepa.
Mpu BKMIOYEHUM UCTOMHMKA NUTaHUS BbIKMOYATENeM 2, BKIOYaTbCS
ogHoBpeMeHHO paboTa TavimMepa W pgosatopa. [aHHblA  pexum
HeobGXoauM NS OMOBELLUEHWUs, €ClNv [03MPOBKa ranbBaHUYECKOW
BaHHbl MPOU3BOAMTCS BPYYHYIO MO HAKOMIEHUIO OnpeaerieHHoro
KonuyectBa  amnep-4acoB/MUHYT, a NOKpbITUE  U3Oenun
ocylecTBNseTcs no Tamepy. Ecnv Bo Bpems



paboTbl Tammepa [03aTOp 3aBepLuMn CYeT, TO BbIXOAHOW TOK He
OTKIMIOYUTCS, @ NOAACTCS CUrHarn onoBeLLeHVs (MOBTOPSOLLMIACA OAUH
ONWHHBIA curHan). epesanycTWTb [[03aTop 3aHOBO WM OTKMOYUTbL
3BYKOBOM CUrHamn MOXHO HaxaB KHOMKy 7 unu 8, nmbo BbiknovaTenem
2.

Mpumeyanue 1. Mpu paboTalowem Tanmepe HaxaTuem kHonku 4 “tune”
MOXHO YBMAETb TeKyllee MoKa3aHwe AHEBHOrO cyeTyuka, a npu
NMOBTOPHOM HaXaTuu — NokKa3aHne HaKonUTENbHOrO CHETYMKa.

MpumeyaHue 2. Ecnv OKOHYaHWE BpeMeHu paboTbl TaviMmepa coBnano c
OKOH4YaHuem paboTbl Jo3aTopa, TO 3BYKOBOE OnoBelleHue Oyaer
coyeTaTbCd M3 CyMMbl OBYX 3BYKOBbIX CUrHanoB (noBTopsitoLynecs
ABa KOPOTKMX M OAWH AMWHHBIN CUrHana).

12.4 JononHumesnbHbIe 80O3MOXHOCMU CYemM4uKa.

A) B pexume paboTbl [gosatopa (onepaTvBHbIA BblkNoyatenb 2
HaxoguTcs B nonoxeHun “ON) npu Haxatum kHomkm 3 “select’ Ha
nHaukaTope 5 oTobpaxaeTcs CTapToBOe 3HayeHwe fo3artopa, a npu
OTMYCKaHWM  KPaTKOBPEMEHHO MOKaXEeTCA  BbIOPaHHbIA  CUMBON
OKOHYaHusa paboTbl go3aTopa.

B) B pexume gHeBHOro cyeTymka € NpsiMbiM cHeTOM npwu paboTaoLLiem
WCTOYHMKE HaxaTue KHomku 4 “fune” Ha wHgukatope 5 otobpasut
MHGOPMaUMIo O Tpex CTapliMx 3Hayawmx paspsgax paboTtaroLero
HaKOMUTEMBbHOrO CHEeTYMKA.

B) lMoackasky, Kakon pexum oTobpaxaeT wuHaukatop 5 npwu
BbIKITIOYEHHOM WCTOYHUKE MWUTaHWA (BblkNoYaTenb 2 HaxoguTca B
nonoxeHun “OFF*) MOXHO MOMNY4YNTb NPU HaXxxaTum KHomku 3 “select” —
puc. 4,5,6 (kpome Tanmepa n gosaTopa).

13 PABOTA NCTOYHUKA C HA[PYSKOVI C YIMPABJIEHVEM
HA NEPEOHEN NAHENN

13.1 Pabota B pexume crabunusauum HanpskeHust
B atom pexvme HanpsbkeHue M TOK Ha BbIXO4E MCTOMHMKA NMUTaHUs
COOTBETCTBYIOT ropusoHTanbHoMn NVHUK BOSIbT-aMMepPHON
xapaktepuctuku, ganee (BAX). Ha puc. 11 nokasaH rpadpumk, nosicHaLWMNA
paboTy UCTOYHMKA MUTaHKA Ha Pa3HbIX pPeXMMax padboTsl.

Hna pabomsl 8 pexxume crmabunudayuu HarnpsixeHus:

13.1.1 YcrtaHoBuTe Tpebyemble NMMMUTLI HANPsXKeHWs 1 Toka, creays n. 9;

13.1.2 BbibepuTe oTObpaxkeHne Ha MHAMKaTope 5 Taimepa Unu c4eT4mKa,
a TaKKe eauHULY N3MepEeHns cHeTumnKa, cneays n. §;

13.1.3 YcraHoBuTe 3HayveHua Tammepa n. 11 wnu cyetymka — n. 12
HacTosLen VIHCTpyKUMm No aKkcnnyaTauuu.

13.1.4 Cobniogas NnonsipHOCTb, MOACOEAUHUTE HArpy3Ky.

Hanpsoicenue ,
TOYKA MAKCUMAJIbHONW MOLIHOCTH 1
A PEXHUM CTAGHIM3ALIH ABTOIEPEKIIIOYEHHS PEKUMA
crabuiM3anuu
Hanpspkenust (Constant V.) /
$ pexuM
(Umax PerynmpoBka JTMMHUTa CcTaOMIN3anun
TOIKa HATPSDKEHUS TOKA
X.X.) <>
Perynmposka (Constant C.)
JIMMHTA TOKa
»
Imax "
0 (rouka K.3.) Tox

Puc. 11. Bonbm-amnepHasi xapakmepucmuka UCmOoYHUKa numaHusi

13.1.5 Bkmounte MCTOYHUK MUTaHWsA (MepemMecTVB BblkMyaTenb 2 B
nonoxexue “ON’) c COOTBETCTBYIOLLEN Harpy3KOW.
O paboTte ncToyHuKa B pexume ctabunusauum HanpskeHusa “Constant

V.” (ropu3oHTanbHas nuHua BAX) c Harpyskon OyaoyT cBMOETENnbCTBOBaTb

3eneHbln LuBeT uHAaukatopa 9, 1 undpoBorW wuHAMKaTop 6 nos3sonut

KOHTPONMpOBaTb OAUH N3 BbIXOAHbIX NapaMeTPOB: HANPSHKEHUS UNn Toka.

MoXHO yBMOETb, YTO 3HAYEHWE peanlbHOro BbIXOLHOIO HamnpsKeHus

OyOeT paBHO 3HAYEHUIO NUMWTA HanpsbkeHust U He Oyder 3aBuCETb OT

n3MeHeHusi Harpysku. OT mameHeHws Harpy3ku OyaeT 3aBuceTb TOMbKO

BbIXOJHOW TOK.

MpumMeyanue. Ecnn nnaBHO W3MEHSITb COMNPOTUBIIEHWE HArpy3kum OT
GecKkoHEeYHOCTM [0 Hynsl, TO paboyas To4yka CHayana OT ocu
HanpshkeHWs (ToYka XxorocToro xoda) OydeT nepemellaTbCs BMPaBO
Mo ropu3OHTanbHOW nuHUM pexwuma “Constant V.”, a 3atem npu
OOCTMXKEHMM TOKOM  3HadeHus “A  limif’ (nepenomHas To4ka
yCTaHOBIEHHON MakcumarnbHon MOLLHOCTM) npounsongeT
nepeknoyeHne — U3 pexvma ctabunmsaumm HanpskeHUs B PEXUM
ctabunusaummn Toka. [anee no BepTukanbHow nuHwum “Constant C.”
paboyas Touka BydeT onyckaTbCA BHM3 A0 OCWU TOKa. Touka KacaHus
OCU TOKa COOTBETCTBYET KOPOTKOMY 3aMmblkaHuto. [pu nameHeHum
COMPOTMBMEHUST Harpyskn B obOpaTHOM HanpasreHuu (OT Hyns go
6eCcKkoHEeYHOCTN) nepexrnoyveHne pexMmoB npov3onger,
COOTBETCTBEHHO, B 06paTHOM NocnegoBaTenbHOCTU.



13.2 Paborta B pexume ctabunusauum Toka
B aTOM pexvme HanpshkeHne U TOK UCTOYHMKA NUTaHUSi COOTBETCTBYIOT
BepTuKanbHou nuHum BAX, puc. 11.
Hna paboms 8 pexxume crmabunu3dayuu moka:

13.2.1 YctaHosuTe Tpebyemble NMMUTLI NapameTpoB, cnedys n. 9. Jlumut
BbIXOOQHOIO HamMpshKeHUsi YCTaHOBWTE B MaKCMMaribHOe 3HadeHue,
nnbo B TO 3HaYeHne, bonee KOTOPOro UCTOYHVK He JOIMKEH AaBaTb
npu CHWKeHUW Harpyskun (Ha BAX 3To nogbem no BepTUKarbHON
NVHUM OO0 NEepeceyveHusi C ropy3OoHTaNbHOM - MeperioMHasi To4ka
YCTaHOBIIEHHON MaKCHManbHOM MOLLHOCTM W aBTOMEpPEeKIioYeHns
pexxuma ctabunusaumm).

13.2.2 Bblbepute oTObpaxeHne Ha nHAuKaTope 5 Tanmepa nnu cHeT4MKa,
a TaKKe eguHULLY U3MepeHust cHeTymka, cnegys n. 8.

13.2.3 YcraHoBuUTE 3HadeHuWs Tammepa n. 11 unm cyetdymka — n. 12
HacTosLen VIHCTpyKUMK No aKkcnnyaTtauuu.

13.2.4 Cobniogas NonsipHOCTb, NOACOEAUHUTE Harpy3Ky.

13.2.5 BknounTe WCTOMHMK nNuTaHus (MepemecTuTe BbikNodaTen 2 B
nonoxexue “ON’) c COOTBETCTBYIOLLEN Harpy3KOW.

Ecnu Harpy3ka BbiOpaHa BepHO, TO WCTOYHMK OydeT HaxoauTbcs B
pexxume ctabunusauum Toka "Constant C.” (BepTukanbHas nnHust Ha BAX)
— 3aropuTcs KpacHbI LBeT nHaukatopa 9.

MoXHO yBMOETb, YTO 3HAYeHWe peanibHOro BbIXOLHOTO Toka OydeT
pPaBHO 3HAYeHWI0 NUMWUTa Toka M He OydeT 3aBUCETb OT WM3MEHEHUS
Harpysku. OT u3MeHeHusi Harpysku OyaeT 3aBUCETb TOMbKO BbIXO4HOE
HanpshkeHue.

13.3 CepBuCHbIe peXUMbl UCTOYHMKA NUTAHUA BO Bpems paboThbl

13.3.1 N3MeHsATb 3HavYeHns nMMuTa HanpsXkKeHUs 1 NUMmUTa Toka MOXHO Kak
BO BpemMs paboTbl WUCTOMHWMKA MUTaHWA (BbikMoyatens 2 — B
nonoxeHun “ONY), TaKk npuM BbIKMIOYEHHOM UCTOYHMKe. [ns
M3MEHEHUs] NMMUTOB HeOOXOOAMMO BOWTU B PEXUM WU3MEHEHUS
3Ha4yeHun (KpaTKoBpeMeHHoe HaxaTue obenx KHomnok 7 u 8).

13.3.2 Bo Bpems paboTbl UICTOYHVKA B pexume Tanmepa (go3aTtopa), KHomnka
3 “select’ B HaXXaTOM MOSIOXEHUN NO3BOMSET NOCMOTPETL CTAPTOBOE
3Ha4yeHVe UM CUMBOMMWKY CeKyHAoOMepa (CYeTYMKa NpPsSIMOro cyeTa),
npu OTNYCKaHWM KHOMKN KPaTKOBPEMEHHO MOKaXeTCs CHMMBONMKA
OKOH4YaHus paboTkl Tanmepa (go3aTopa).

13.3.3 Bo Bpems paboTbl Taimepa WM CekyHOoMepa Mpu OO4HOKPaTHOM
HaXxaTum n yaepxxaHum kHornkv 4 “tune” Ha nHgukatope 5 otobpasutca
MHOpMauus  OHEBHOro  cyeTumka (MpM  nNpoTekaHWn  Toka
yBENUUMBAIOLLEECH 3Ha4YeHWe CcYHeTyMKa C NpsMbIM  CHETOM UMK
yMeHbLualoLeecs 3HavyeHne gosartopa). [pyn OBYKPaTHOM Haxatum u
yAaepxxaHum KHomku 4 “fune” otobpasnTcsa MHdopmauua Tpex cTapLumx
3HavalmMx paspsgoB paboTaloLwero HakoNUTENbLHOTO CHETYMKA.

13.3.4 Ecnm Bo Bpems paboTbl Tanimepa cpabotan pgosatop, TO
nepesanyctuTb [[03aTOp 3aHOBO W OTKMIOYUTb 3BYKOBOW CUrHan
(NOBTOPSIIOWMIACA ONMHHBIA CUrHAmN) MOXHO HaXKaB KHOMKY 7 vnn 8,
nnbo BblknoyaTtenem 2. Ecnu okoH4aHWe BpeMeHu paboTbl Taimepa
coBnano C OKOHYaHMeM BpemMeHu paboTbl cyeTyMKa-go3aTtopa, TO
3BYKOBOE COMpOBOXAEeHMe OyaeT coyeTatbCd M3 CyMMbl  ABYX
3BYKOBbIX CUrHaroB.

13.3.5 Bo Bpems paboTbl MICTOYHMKA B pEXUME OHEBHOIO CHeTYMKa, KHomnka 4
“tune” B HaXXxaTOM NOMOXEHWN NO3BONSET MPOCMOTPETb TPU CTAPLUMX
3Havalmx paspsiga paboTaroLlero HakonUTENbHOro cHeTUMKa.

13.3.6 B pexume HaKOMUTEMLHOINO CYETYMKa MOCrefoBaTerlbHoe HaxaTtue
KHOMKM 4 “tune” HayMHas co BTOPOro COOTBETCTBEHHO OTKPbIBAET AfA
NpoCMOTpa CKpbITble MNagLune pa3psagbl cHeTUMKa.

13.3.7 TNpun OTKMIOYEHHOM UCTOYHMKE (BbIKNtoYaTenb 2 B nonoxeHun “OFF)
Haxatne kHomkn 3 “select’” B pexume cekyHoomepa, OHEBHOrO
cyeTyMKa C MPSAMbIM CHETOM W HAKOMUTENbHOTO CYETYMKa [daeT
NoAcKasky B BUAE CUMBOSOB (puc. 4 — 6) 06 yCTaHOBMEHHOM pexunmMe.
B pexume Tammepa kHomka 3 “select” akTuBuMpyeT paspsdbl
wHOuKaTopa 5 Ans ycTaHOBKM CTapTOBOro 3HadeHusi. B pexume
posaTtopa kHonka 3 “select’ BbIBOOUT Ha uHAukaTop 5 crapToBoe
3Ha4yeHVe 1 aKTUBMpYeT pa3psdbl AN YCTaHOBKM HOBOrO CTapTOBOro
3HaYeHus.

13.4 BbIKkntoyeHMe UCTOYHMKA NUTAHUA

13.4.1 B cny4yae Heo6x0QMMOCTW OTKIIOYEHUsI TOKa Harpy3ku, npu pabote
MCTOYHMKA MUTaHWSA B peXvme TavMepa MNM CHeTYMKa, nepeseguTe
BblKMtoyaTens 2 B nonoxeHune “OFF”, Tekywas nHgopmaums Tanmepa
cbpocutcs, a cyeTumka npu  3Tom Oyder coxpaHeHa B
3HEProHe3aBUCUMYIO MNaMATb WCTOYHMKA, W MPW  NOCMeayroLLem
BKINIOYEHWM cyeT ByaeT NnpogormKaTbes.

13.4.2 o ncTedeHun 3agaHHOro BpeMeHn paboTbl TaviMepa unv gosatopa
OyoyT nogaeaTbCA  MHAMBUAyanbHble 3BYKOBbIE CUrHambl W,
NPOU30MAET OTKIMIOYEHNE NCTOYHMKA B 3aBUCUMOCTY U OT BbIbpaHHOro
pexuma. [Ona BbIKMIOYEHWS UCTOMHMKA W CHATMS  3BYKOBOW
cuUrHanusaumu nepeseauTe BoikMovaTens 2 B nonoxexve “OFF .



13.4.3

13.4.4

Bbikniounte nuTalollee HanpsikeHWe WCTOYHUKA  BbIKMoYaTenem
"POWER’ Ha  3agHen naHenu npubopa, Bpemsi ero
BbIKITIOYEHNSA/BKITIOYEHNS 3aMET HECKOMBbKO CEKYH.

Mpu ANuTENbHOM NepepbiBe B 3KCMMyaTaLuum UCTOUHMKA PEKOMEHOYEM
OTKITOUYUTL UCTOYHMK OT BHELLHEN NUTAIOLLEN CeTu.

14 PABOTA NCTOYHMKA C KOMIMbKOTEPHBLIM YTPABNEHVEM

KOMI'IbK)TepHOG ynpasneHne UCTOYHUKOM nNUTaHuA 060pyﬂ.OBaHHbIM

noptom RS-485 ocyuwiectBnsieTcs npu NoMoLwM AeMOHCTpauuoHHon "BVP
Controller 485" unn TexHOMOrM4eCKOW MporpaMMbl, HamnucaHHOW Mog
KOHKpeTHOro nornb3oBatens. OCHOBHbIMM TpeboBaHMSIMU K KOMMbIOTEPY
ABMAETCs Hanu4me onepaunoHHon cuctembl Windows u nopta RS-232. [ns
paboTbl MCTOYHMKA MUTAHWS C KOMMbIOTEPHbIM ynpaBreHvem Heobxoaumo
BbIMOMNHUTbL CreaytoLume yCrnoBus:

14.1

14.2

14.3

14.4

14.5

He nogkmnioyas UCTOYHMK NUTaHUS K KOMMbIOTEPY — BOMAWUTE B MEHIO
UCTOYHMKA. BbinonHas  gononHutenbHble  nyHkTbl  10-11-12-13
CUCTEMHOTO  MeHIo, npucBonte 6Gnoky / 6nokam nuTaHus
COOTBETCTBEHHO MHAMBMAYaMNbHbIA HOMEP YCTPOMCTBA (MO YMOMYaHuio
Ne15), ycTaHOBMTE OAMHAKOBYIO Aff BCEX WCTOYHWKOB CKOPOCTb
pabotbl (Mo ymonyanuio 4800 604); BbIbEpUTE OAMHAKOBBLIV PEXUM
npotokona MODBUS; yctaHoBUTE GNOKMPOBKY KHOMOK Ha nepegHen
naHenu nnn oTMeHuTe ee (No yMOnYaHuio GNOKMPOBKa BKITIOYEHA).
Mogkniounte kabenb DB-1 k pasbemy komnbtoTepa RS-232 n
apanTepy curHanoB RS 232-485 (no 4OroBOPEHHOCTU MOXET BXOAUTb
B KOMMIIEKT MOCTaBKW);

MoacoeanHuTe coeguHuTenbHble Kabenu (BWTad napa) K agantepy
curHanoB (BHyTpW Koprnyca) U pasbemy ONsi COeQMHEHUS MCTOYHMKA
nuTaHus ¢ nuHuen RS-485.

Ecnu k nopty RS-485 nogkniovaetcs 6onee 5-tn (Ho He 6onee 32-x)
WCTOYHWKOB NWUTaHus, Heobxo4MMo nogatb JONOMHUTENbHOE NUTaHWe
K agantepy curHanos BVP ADAPTER RS 232-485 ot 8 go 12 BornbT.
BkniounTe MCTOYHMK (MCTOYHMKM) NUTaHWSI CeTEBbIM BbIKMOYaTenem
"POWER”, Haxoaswmumcsl Ha 3agHeln NaHenm UCTOYHMKA.

14.6 OtkpoiiTe nemoHcTpannoHHy nporpammy “BVP Controller
485” B onepanmoHHoili cucreMe Windows HWJIH APYryl0 TeXHOJIOIHMYeCKYIO
NMpOorpaMMy, HANHMCAHHYIO NOJ KOHKPeTHOro mnoJjb3oBaTens. Ecim Bce
MOAK./II0YeHO BEePHO, TO HA MOHHTOPe KOMINbIOTepa onepaTop 0y1eT UMeTh
MOJIHBIH KOHTPOJIL M JOCTYN K YNPABJEHHI0O BCeMH MNOAKIIOYeHHBIMHU
HCTOYHHKAMH IMUTAHUA.

15 MEPEKJIKOYEHWE 3A3EMIEHUA BbIXOLHOM
LEEMA NCTOYHMKA

BropuyHas uenb MCTOYHMKA
3a3emMrneHa M3roTOBUTENEM no
oTpvLaTeNbHOMY MOMIOCY  BbIXOOHON
KIEMMbI. Mpun HeobxoamMmocTun
nonb3oBaTteNnlb UMEEeT BO3MOXHOCTb Kak
nepeknoYnTbL 3a3emMreHue Ha
NONOXWUTENbHbLIA  MOMIOC  BbIXOL4HOWN
KIEMMbI, TaKk M CHATb 3a3eMiieHue c
BbIXOAHOW LENW WCTOYHMKA, W3MEHUB
pacrornoXeHne nepembldek  BHYTpU
Kopnyca npubopa. PekomeHaoyem cHATb
3a3eMneHMe C BbIXOOAHOW LUenu BO
n3bexaHve KOPOTKOro 3aMblkaHus npu
nocnenoBaTenbHOM coefuHeHuUn
HECKOSIbKMX WCTOYHMKOB, @ TaKke npu
NOAKIMOYEHUN  Harpy3km CO  CBOUM
3a3emMneHnem. [ns atoro:

15.1 OTKNIOYNTE UCTOYHMK NUTaHMSA OT
BHELUHEN nuTaloLLen ceTu.

15.2 CHMMUTE  KPbIWKY  WCTOYHMKA,
OTKpYTUB  YeTblpe BMHTA  Ha
BGOKOBLIX CTEHKaX Koprnyca.

15.3 Ha ocHoBHOM nnate  BoO3ne
oTpuuaTenbHON BbIXOOHOW  LUWHBbI
HaMauTe pa3beM 3a3eMIIEHNS — CM.
puc. 12. 3aBofckasi ycTaHOBKa
nepemblykM — 3a3emrieHve no
MWHYCOBOW KNeMME UCTOYHUKA.

15.4 Ina 3a3emMneHns WUCTOYHMKa no
NOCOBOW KNEMMe — NepemecTuTe
nepeMblvKy Tak, Kak MokasaHo Ha
pucyHke 13.

15.5 Ana  cHATuA 3a3emneHns c
BbIXOAHbLIX  Lenen MCTOYHMKA,
yCTaHoBUTE nepemMbIvKky
nocepeavHe pasbema, Tak Kak 3To
nokasaHo Ha puUcyHke 14.

15.6 CobepuTe KOPMNyC UCTOYHMKA.
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16 TAPAHTUWHBIE OBASATEJIbCTBA

BVP Electronics rapaHTupyeT paboToCnocOOHOCTb WUCTOYHMKA
nuTaHus B TeyeHue 24-x MecsLueB CO AHSA MOKYMKW, NpW NpaBUMbHOWN ero
akcnnyaTauum n cobniogeHnm mep 6esonacHoctu. B TedyeHun ykaszaHHoOro
Ccpoka npeanpusiTue-u3rotoBuTens 6ecnnaTtHo ycTpaHseT oOHapyXeHHble
AedbexTbl MO0 3ameHsieT Ha HOBOe m3genue. B cniyyae oTkasa MCTOYHMKA
nUTaHus Mo MpuYMHe 3aBOACKOro Opaka wnu ApyrMm  npuyduHam,
obpaTntecb MO MecTy ero npuobpeTeHus, unu Ha BebcawnT:
http://www.bvp.com.ua.

YcnoBusa rapaHTuu:

1. FapaHTus gencTBUTENnbHA TOMbKO MPWU HanMMyMy 3anofHeHHoro [rapaHTUMHOro
TarnoHa.

2. FapaHTUMHBLIA PEMOHT MPOM3BOAUTCA B TeYeHWe rapaHTUWHOrO Cpoka,
ykasaHHOro B [apaHTUNHOM TarnoHe.

3. CepuiiHbin HOMEp M MoAenb M3Aenust OOMMKHbI COOTBETCTBOBATb yKa3aHHbIM B
["apaHTUiHOM TanoHe.

4. Napenune cHUMaeTCs € rapaHTum B Crydae HapyLueHUst NpaBur, U3NOXeHHbIX B
WHCTpyKUMK No akcnnyaTaumu.

5. Niagenvie cHUMaeTCsi C rapaHTuu B CneayroLmx cny4vasx:
- NpW Hanuuuu CnegoB NOCTOPOHHEro BMeLlaTenbcTBa (MOMbITka PeMoHTa
nsgenust B HeynonHOMOYEeHHOM CEPBUCHOM LIEHTPE);
- ecnu oBHapyXeHbl HECaHKLUMOHWPOBaHHbIE W3MEHEHWUsI KOHCTPYKLUUM Wnu
CXeMbl U3genus.

6. MapaHTusi He pacnpoCcTpaHsieTcs Ha CreayrLIne HEMCNPaBHOCTH:
- MexaHuyeckve noBpexaeHus " noBpexaeHus B pesynbTate
TPaHCMNOPTMPOBKY;
- NOBPEeXAEHWsl, Bbi3BaHHble MOMNajaHNeM BHYTPb W3AEnusi MOCTOPOHHUX
npeameToB, aTMocepHbIX 0CaKOB, XUAKOCTEW, NapoB arpeCcCUBHbIX BELLECTB,
MeTannmMyeckx NpeamMeToB, HaCEKOMbIX;
- MOBpEeXAeHusi, BbI3BaHHble CTUXWMEN, MOXapoMm, ObITOBbIMM hakTopamu,
BHELIHUMUW  BO3AEWCTBUSIMU, HEMPaBUMbHbIM  MOAKIIOYEHWEM, a  Takxe
HecYacTHbIMUK cryJasamu;
- NOBPEeXOEHWsl, BbI3BAHHbIE HECOOTBETCTBMEM MapaMeTpoB MUTaLLMX,
TEeNeKoOMMYHMKaALMOHHbIX, KabenbHbIX CeTEN, BHELUHUMY hakTopamu;

- obopynoBaHuWe 3KCMNyaTMpoBanoch 6e3 3alUTHOTO 3a3eMEHNS;

- MNOBPEXAEHUsl, BbI3BaHHbIE WCMOMb30BAHMEM HECTaHAapPTHbIX PacXOAHbIX

MaTepuarnos, BbIXO[4HbIX kabenel, NnepexoqHNKoB, afanTepos.
7. BVP Electronics cHnmaet ¢ cebsi OTBETCTBEHHOCTb 3a BO3MOXHbIV Bpes,
npsiMO UNN KOCBEHHO HaHeceHHbl npoaykuuen BVP  Electronics nogsam,
OOMALUHUM >KMBOTHbIM, MMYLLECTBY B Cryvae, €Cnu 3TO MpoM3OWo B
pe3ynbTate He COGMAEHMs NpaBuil U YCMOBUI 3KCMyaTauuv, YCTaHOBKM
M30EnVsl, YMBILNEHHbIX WU HEOCTOPOXHbLIX [AEeNCTBMI noTpebutens wnu
TPEeTbUX NuLl.



