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1 OCHOBHOE HA3HAYEHWE BbINMTPAMUTENA

1.1 BVP Prof One 30V 100A (BVP Prof One 30V 75A Reverse) ato
MUCTOYHMK  MOCTOSIHHOTO  Toka (ganee  BbINPSIMUTENb),  KOTOPbIN
npeobpasyeTr ceteBoe TpexdasHoe HanpspkeHne 400B B nocTosiHHOE
HanpsbkeHve Ao 30 BonbT, ¢ BbixogHbIM TokoM o 100A (oo 75A B Mmogenu
c pesepcom). OcobeHHocTbio Bbinpsmutenss BVP Prof One 30V 75A
Reverse siBnsieTcs Hanuyine BCTPOEHHOro B Onok peBepca BbIXOAHOMO
TOKa.

Puc. 1. TpexgbasHbil uMnyibCHbIU 8bInpsamMumerns
BVP Prof One 30V 100A

BbII'IpFlMMTeJ'Ib npegHasHa4eH ona I'IpO(beCCMOHaJ'IbHOFO
NCnoJib3o0BaHUA, OCHOBHOE Ha3Ha4YeHne — 3TO nogadva IneKTponuTaHua K
ranbBaHN4YeCKMM BaHHaM. Bbll'lpﬂMMTeJ'lb paccynTaH Ha pa60Ty B
nomMeLeHnn C HOpMalbHbIMU KnnMmaTtn4eCcKknmun ycnosmaMn. B
NoMeLLLeHUN C BbICOKOW KOHLI,eHTpaLI,MeVI XUMUYECKMX BELLECTB B BO34yxe,
C BbICOKOW BRaXHOCTbIO, a TaKKe C BbICOKOM 3anblfeHHOCTbIO CPOK
CJ'Iy)K6bI BbINpAMUTENA WU HEKOTOpble €ero napamMmeTpbl HECKOJIbKO
CHWXatoTCA.

1.2 Pabouve ycnosusi akcnnyartauum:

— nuTallee HanpsxeHue TpexdasHoun cetu: 400 + 408, 50 Iy,

—  TemnepaTypa oKpyxatoLlen cpeabl: oT +5 go +40°C;

—  OTHocuTenbHasi BNaxHocTb Bo3ayxa: 90% npu temnepatype +25°C;
— atMocdepHoe Aasnenue: 84 — 106.7 kla.
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2 TPEBOBAHUA BE3OMNACHOCTU

Mo cTeneHn 3awmnTbl OT MOPAKEHUS OSMEKTPUYECKMM TOKOM

BbINPAMUTENbL OTHOCUTCA K Knaccy 1.

OnekTpobe3onacHoCcTb BbINpAMUTENS obecneyvBaeTcs

cnepyowmMn gakropamu:

— aneKkTpuyeckas MpOYHOCTb WUIONALUW  MEXAY BXOAHbIMU U
BbIXOAHbIMW LiensamMun BbINpsMUTENs BbiaepxuBaeT 6e3 npobos
ucnblTaTenbHOE HanpsXXeHne, cpegHekBagpaTUYHOE 3HaveHue
KoToporo pasHo 1.5 kB B TeueHne 5 MWH (Mpu OTKNIOYEHHOW Lenm
aHanusaTopa OnacHoro HanpsKeHusl);

— BeNMYMHa COMPOTUBIIEHNS W30MALMM  Mexdy BXOAHbIMUA WU
BbIXOAHLIMW LIENSMU B YCITOBUSIX MOBLILLEHHOW BMaXKHOCTU — HE
mMeHee 2 MOM (Npu OTKMIOYEHHOW Lienn aHanuM3aTopa OnacHoro
HanpskeHus);

— BenuyuHa COMpOTUBNEHNS mMexay MeTannmyeckumm
HETOKOBEOYLUMMM YacTaMKM, [OCTYMHbIMU NPUKOCHOBEHUIO, U
BXOZHOW HyneBoWn Lenbto — He 6onee 0.5 Om.

— B BbINnpamuTene npuvmMmeHeHa cxema aHanusaTopa aBapuUMHOIo
OTKMIOYEHNs NUTaloWeEn CeTu npu  MOSABIEHUM  ONacHOro
HanpshkeHus (6onee 40B) Ha BbIXOAHbBIX LUMHAX OTHOCUTENBHO
3eMnu.

B BbinpsmuTene UMeEIOTCS OMacHble AONS KU3HW  HanpsiKeHws,

no3ToMy Mpwu 3KcnnyaTaumm CTporo cobniogarite COOTBETCTBYOLIME

Mepbl NPefOCTOPOXHOCTH.

BbinpsmuTens cnegyet  noaknoyaTte B NUTaKOLWYO CeTb C

HyneBbIM NPOBOAOM (3a3emnieHnem). Ha 3agHen naHenu cMNoBoro

MOAYNsl pacnorfiokeH BWMHT BUOWMOrO KOPMYCHOro 3asemMrieHus,

KOTOpble COeAMHAITCA C 3a3eMnstoLLen LenbHo.

He ponyckante paboTy BbinpsmuTtens 6e3 dunbTpa Ha nepeaHen

NaHenu CunoBoro Mogyns OCobeHHO B MOMELLUEHUM C BbICOKOW

KOHUEHTpaLumen XMUMUYECKMX BeLlecTB B Bo3gyxe. BOBHyTpb

Koprnyca He [AOIMKHbI nonagaTte napbl arpecCUBHbLIX XMMUYECKUX

BellecTB, XWAKOCTb, aTMocdepHble OCaAKu, MOCTOPOHHUE

npeameTbl, MeTannMyeckue npegMeTbl, Nbisib.

He ycraHaBnuBavitTe BbINpAMUTENb HENOCPEACTBEHHO BOMM3N

ranbBaHNYeCcKoN BaHHbl BO n3bexaHune nonagaHns Ha Hero 6pbI3r u

napoB arpeccuBHOM Xwupkoctu. [Ina ygobctea B paboTte Bosne

ranibBaHNM4YeCKoN BaHHbI PEKOMEHAyeM YyCTaHaBnMBaTb CbEMHbIN
nynbT yNpaBreHns BbiNpaMUTENeM.
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2.3.6

2.3.7
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Cnegute 3a GunbTpOM Ha MepedHer 4acTM CUIOBOro Mogyns,
3arpssHeHvie unbTpa NPensaTCTBYET BEHTMNSALMN BO3dyxa B npubope
N MOXET MPUBECTYU K Ero Neperpesy 1 aBapuUMHOMY OTKIHOYEHUIO.

He ponyckante pabGoTy BbinpsimuTensi co crnabo 3axaTbiMu
BbIXOAHbLIMM KIleMMaMu.

He npumeHsiiTe coeguHsiioliMe BbIXOAHbIE TOKOOTBOASLLME NPOBOAA,
a Tawkke BXoAHble kabenwu, He COOTBETCTBYIOLUME MaKCMMarbHOW
TOKOBOW Harpyske BbinpsmuTens. [lpn nogbope ceyeHusi nposoAa
HeobxoOMMO Y4YMTbiBaTb HOPMbI: AN MEOHOrO MPOBOLHMKA HYXHO
nogbupatb ceyeHve NpoBoAa B pacyeTe He Gonee 8A Ha 1MM2, Ans
anioMvH1eBoro — He 6onee 5A Ha 1TMMm2.

Yb6enutechb, yTo nuTaowme po3etkn 400B obecneunBatoT
Harpy3o4Hylo MOLLHOCTb BbinpsiMutens (He meHee 3800BT mnnmn 3.3A
no kaxgon dase Ansa sbinpaMmutensa Ha 100A n 3000BT unn 2.6A no
Kaxxgou dase Ans BeinpsMutens Ha 75A).

K yctaHoBke 1 obcnyxuBaHuio gaHHOro o6opygoBaHunsa [omnyckalTcs
TOMbKO  KBanM@MUMPOBaHHblE CreuuannucTbl, KOTopble 00s3aHbI
cnepoBaTh yKa3aHWAM MHCTPYKUMM MO 3KCnnyaTauum n TpeboBaHmnam
TexHUKn 6e30MacHOCTV Ha NPeANpPUATUN.

PemoHT BbINpAMUTENS pekomeHayeTcs npou3BoanTb B
CEPBUCHOM LieHTpe M3rotoBuTenst nMbo ToproBoro npeacraBuTens.
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3 OCHOBHbIE TEXHUYECKME XAPAKTEPUCTUKA

MuTaHve BbINpAMUTENS OCYLLECTBRSETCS OT TpexdasHom ceTu
nepemeHHoro Toka HanpsbkeHvem 400 + 40 B, yactoTton 50 Iy,
MakcumanbHaa notpebnsiemas MowHocCTb Beinpsmutens — 3850 BT
(mopenb Ha 100A) n 3100 BT (mogenb Ha 75A).

MoTpebnsemas MOLWHOCTb BbiNpsMuTensa 6e3 Harpy3kum — He Gonee
40BT, B pexxume oxugaHus — He bonee 15BT.

KNAQ seinpsamutens — He meHee 85 % (mogenb Ha 100A) 1 He meHee
80% (mogenb 75A ¢ peBepcom).

CreneHb 3awmTthbl 06onoyky — IP:54 (3awmTa oT nonagaHus BHELLUHUX
TBEPAbIX NPeaMETOB U (Mnn) BOAbI);

Bbinpsmutens  moxeT pabotatb B pexume  cTabunusaumu
HanpsbkeHust unu B pexume ctabunusaumm Toka. [epeknioyeHne
pPeXUMOB — aBTOMaTM4yeckoe W 3aBUCUT OT  YCTaAHOBIIEHHbIX
napameTpoB BbINPSAMUTENsT M BHEWHeW Harpy3ku. WHavkaTopsl
pexumoB cTabwunusauum BbINpSMUTENN: HamnpskeHus - “Constant
Voltage” (“Constant V’) — 3eneHbIi cBeToAuoA; moka - “Constant
Current’ (“Constant C”) KpacHbiM cBetoguon. CocTosiHue
BbINPSMUTENST TakKe CUrHanuanpyeTcs LBETOBbIMW MHOMKaTopamu,
HaxoAsLLMMMUCA No4 BO3QyLUHbIM (hunbTpom.

B cunoBom mogyne BbINpsiMUTENs UCMOMb3yeTCs NPUHyaUTENbHOE
BO34YLUHOE OXnaxgeHue.

BbinpsiMuTens cocTouT M3 NynbTa ynpasrieHns, CUNOBOrO MOAyns U
nogaoHa (OCHoBaHwus ).

WHavkaums BbIXOAHbIX NapameTpoB Ha MaHenwu ynpasreHusi
OCYLLIeCTBNAETCA Ha YeTblpex L poBbIX MHAMKaTOpax, BBEPXY Cresa
Ha MpaBo — BOfMbTMETPA W aMnepmeTpa, BHU3Y — Tanmepa U
cyeTyMka, B 3aBMCUMOCTM OT YCT@HOBOK, MpaBblil  HWXHWN
WMHAOMKaTOP MOXET 0TobpaxaTe BpeMs paboTbl NPSIMOro 1 peBEPCHOro
TOKOB C aBTOMaTW4eCKMM ynpaBreHMeM pesepca

3.10 Onana3oH yCTaHOBKM BbIXOAHOrO HanpsbkeHus: ot 1.0 go 31.5B;

3.1

OVCKPETHOCTb YCTaHOBKWN U 0TOBpaxkeHns HanpsbkeHusi — 0.1B.
[wnana3oH ycTaHoBKM nummuTa BbixogHoro Toka: oT 1.0 go 105A; ans
mogenu ¢ pesepcoM: oT 1A go 78.75A ¢ ANCKPETHOCTLIO YCTaHOBKM —
1A; YcTaHoBKa 3Ha4eHus nNMMUTa ToKa OCYLLECTBNSETCS C NMOMOLLIO
aBTOMaTUYECKOro NEPEKNoYeHNs paspsiaa, 3aBUCHLLEro OT BPEMEHU
Haxatuss  kHonku  Limit  ©onblwe (MeHbLue). ABTOMEpeKioYeHne
paspsga MHAUMUMPYETCS COOTBETCTBEHHO CMELLEHMEM OOMOSHSLLMX
pasfgenuTenbHbIX 3HaKOB.



3.11 OuckpeTHOCTb OTODpaXeHus Toka cocTaBnseT: 1A;

3.12 OcHoBHas MOrpeLUHOCTb YCTAHOBKU W  OTOOpaXeHus  Benu4uHbI
BbIXO4HOMO HanpshkeHus nynbta ynpasnedus: +1.5% U ebix + ogHa
AvcKpeTa MnagLuero paspsaga.

3.13 OcHoBHas MOrpeLlHoCTb  OTOOPaXeHWs BEMWYMHbI BbIXOQHOIO TOKa
nynbta ynpaeneHus: +2.5% [ ebix + opHa AucKkpeTa Mragwero
paspsga.

3.14 B nynbTe ynpaeneHus BbINpAMUTENSI BCTPOEHbI TarimMep/cekyHaomep
(B panbHelwem TaumMep) 1 CHETYMK aMnep-4acoB (B AarbHeneM —
CYETYMK) C SHEpProHe3aBWCMMOW MNaMSATbI0 WM UHAMBUAYaNbHLIMU
3BYKOBbIMW CUTHanamMu MO OKOH4YaHM paboTbl TawMepa Wnu
cyeTymKa.

3.15 YnpasneHue BbIMpAMUTENEM ocywecTenserca: 1) ¢ nynbTa
ynpaBreHusi, KOTOPbIN SBMSIETCA CbEeMHbIM W YKOMMNIIEKTOBaH
curHanbHblM  Kabenem AnuHoW 5SM  (M3roToBUTENb  rapaHTUpyeT
paboToCnoCcOOHOCTL MyrbTa ynpaBrieHus C aHanorMyHblM kabenem,
YANMUHEHHbIM A0 15M); 2) komnbioTepom 4epe3 nopT RS-485 u
apantep ¢ USB noptom (bonee petanbHas wHdopmaums
KOMMbIOTEPHOTO  YNpaBneHns  BbINPSAMWUTENEM  pasMelleHa Ha
CTpaHuLax canTa www.bvp.com.ua).

3.16 [dnanasoH ycTaHOBKM BpeMeHu Tarmepa: oT 1 cekyHAabl Ao 99 vacos
59 MuHyT 59 cekyHa. Tanmep paboTaeT B HaCOBOM UCHWCIIEHNM.

3.17 EavHuua namepeHust BCTPOEHHOro CHETUYMKA: aMnep-yacsl.

3.18 BCTPOEHHbBIN CHETYMK COCTOUT U3 ABYX CHETHUKOB:

1)  HakonumerbHbIl cvemyuk. Quana3oH pabotel: o1 0.01 go 9 999 99.
(10%) amnep-yacoB. CTabumbHbI pa3nenuTenbHbIi 3HaK oTaensieT
amnep-4acbl, MepLarLLnn — KUo-amnep-yachbl;

2) OHesHOU cYemyuk. [IHEBHOM cYETYMK MOXeT paboTaTb Kak
HaKoNWUTEMbHBLIN CO CYETOM Brieped, Tak M Kak CHeETYMK-gosaTop. B
cyeTunKe-go3saTope MaeT obpaTHbI CHET OT CTapTOBOrO 3HAYEHNs 0
Hyns. [manas3oH paboTtbl gHeBHoro cuyetymka: ot 0.01 go 9 999.99
(10*) amnep-yacos.

Mpumeyanue 1: CekyHOOMeEpP, HAaKONUTEMbHBLIA U QHEBHOW CHETYMK UMEOT
NpsIMON CYET Ha yBEenu4yeHue, a TakiMep M CYETYMK-A03aTOp UMEIoT
CTapTOBOE 3HAYeHWe 1 CHET NAET Ha YMEeHbLUEeHWe 40 HyIS.

MpumMeyanue 2. Mpn JOCTXKEHUN HAKONUTENbHBIM Y OHEBHBIM CHETYUKOM
C MPSIMbIM CHETOM MaKkCMMasbHbIX 3HAYEHWA OHW OBHyNATCA U
HayMHalo cynTaTh 3aHOBO.

3.19 B nynbTe ynpaBneHws BbIiNpsAMUTENs NpeaycMOTpeH BbiGop
OENCTBMA MO OKOH4YaHMIO paboTbl TaWMepa W CYeTYMKa-go3aTopa,
KOTOPbIN NPU OOCTVXXEHUN HYNEBOrO 3HAaYEHWs! BKMIOYMT 3BYKOBOW
curHan (pasHbii Ana TamMmepa M gosaTtopa) U B 3aBUCMMOCTU OT
yCTaHOBOK:

a) BbIXOOHOWM TOK MOMHOCTBLIO OTKMIOUNTCS;

6) numuT Toka cHu3nTcs Ao 10% oT yCTaHOBMNEHHOrO 3Ha4YeHWS;

B) BbIXOOHOW TOK OCTAHETCS Ha MPEXHEM YPOBHE.

MpumMeyanue: Mpu AOCTMXKEHNN HYNEBOrO 3HAYEHWUSI BKIOYMTCS 3BYKOBOW
curHan: gns taviMmepa - NnoBTOPSIOLUMECS ABa KOPOTKMX CUrHana, ans
CcYeTUMKa — MOBTOPSIIOLLMIACS ANUHHBIA CUrHar.

3.20 BbinpAmuTenb OMNyckaeT HenpepbiBHYHO paboTy Ha MakcMmanbHOW
MOLLHOCTM B paboymx YCMOBUSIX KPYFMOCYTOMHO NPW COXpPaHeHuu
TEXHUYECKNX XapaKTEPUCTUK.

MMpryMeyaHue: Npu 3arpsa3HeHNN BO3QYLLIHOTO (OUMbTPa U CHDKEHUM NOTOKa
BO34YLUHOIO oxnaxgeHus COOTBETCTBEHHO CHUXaeTcs
MakcumarbHas MOLHOCTb AMns HENpepbIBHOM paboThbl BeINpAMUTENS.

3.21 Cunoson mogyns BVP Prof One 30V 75A Reverse o6opygoBaH
CXEMOWN peBepca BbIXOAHOIO TOKa. YNpaBrieHNWe peBepCHbIM TOKOM
MOXeT ObITb kKak aBTOMaTnyecKoe, Tak U pyyHoe.

3.22 lnana3oH ycTaHOBKW Tanmepa NpsIMOro u peBepcHoro (obpaTHOro)
TOKOB C aBTOMaTuyeckum ynpasneHvem: oT 0.1 go 999 cekyng (17
MUHYT).  [psiMO M peBepcHbIi TOK WMMET ABa He3aBUCUMMbIX
numuTa.

3.23 Bpemsi nepekrnioyeHnss npsMoro Ha obpaTHbIl TOK M HaobopoT C
aBTomMaTuMyecknm ynpasneHmem coctasnseT 0.05 cekyHA.

3.24 TMynbcaumn BbIXOAHOrO HarMpsHKEHWs CUNOBOrO MOAYNsA B pexume
cTabunusaummn HanpsbxeHus npu Harpyske 0.9 [ max He npesbiwaioT
1.5% oadpdeKkTBHOrO 3HaYeHWs OT MaKCUMarbHOro BbIXO4HOro
HanpshKeHus.

3.25 MNynbcaumMn  BLIXOAHOTO TOKa CWUMOBOTO  MOAYNs B pexume
cTabunusaumMn Toka npu HanpsbkeHun Ha Harpyske 0.9 U ebix He
npesblwaT 2.5% 3dEPEKTUBHOIO 3Ha4YeHUs OT MakCUMMarbHOro
BbIXOQHOrO TOKa.

3.26 BtopuyHaa  uenb  CMNOBOro MoAyNns 3asemneHa OoTAerbHbIM
BMAUMBIM MPOBOAOM CHapyXW (Ha BbIXOAHOW KIeMMe) 4Yepe3 cxemy
aHanusaTopa NosIBIIEHUsi ONAacHOro HanpsbkeHust. [Npu nosiBnNeHWn Ha
BbIXOOHOW LeNM oOnacHoro HanpsbkeHuss OGonee 40B nwobGon
NonMApPHOCTM  OTHOCWUTENBHO HyNEeBOro npoBoda  (3a3emneHus)
Npou3oageT aBTOMaTUYEeCKOe OTKIIOYEeHMEe BHYTPEHHero nyckarens
nogaun nutatowero HanpspkeHns 400B (cm. nn. 16).
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3.28
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3.36
3.37

B cunosom mogyne npegycMOTpeHbl 3awuTbl OT GPOCKOB BXOOHOMO
HanpshkeHusl, nponagaHus dasbl, Nneperpesa pagunaTopa.

Ha nepegHeri naHennM CWMOBOTO MOAYMs HaxogWTCs  Nerko
CHUMaEMbIA CUHTETUYECKUI BO3AYLUHLIN PUMLTP, NPeaHasHayYeHHbIN
Ana  npegoTBpalleHusi nonajaHus BO BHYTPb Koprnyca napos
arpeccuBHbIX BELLLECTB, XWOKOCTEW, NOCTOPOHHUX NPeaMeTOoB, Mbifu.
Uepe3 cBeTnyl0 TKaHb BO34YyLIHOTO unbTpa MNPOXOAWT LBeTOoBas
WHANKaUWSA COCTOSHUA MOAYIS.

CpenHee Bpemsi Ge3oTkasHow paboTbl BbINpsMuTeNns B paboumx
ycnosusx: He MmeHee 10 000 vacos.

CpenHuin cpok cnyx6bl B YCNOBUAX arpecCUBHON OKpYXXatoLLen cpeapl
- 5 nert; B HopManbHbIX ycnosusx 10-15 ner.

"abapuTHble pa3mephbl BbiNpsMUTENs B coope:

(wmpmrHa x BbicoTa X rnybuHa): 275 x 255 x 560 mm.

"abapuTHble pa3mepbl NynbTa ynpasBneHns

(wrpwuHa x BbicoTa X rnybuHa): 275 x 130 x 70 mm.

"abapuTHble pa3mepbl CUIOBOro MoAyns

(wmpwuHa x BbicoTa x rinybuHa): 275 x 130 x 450 mm.

"abapuTHble pa3mepbl OCHOBaHUs (MOS40HA)

(wrpwuHa x BbicoTa X riybuHa): 275 x 125 x 370mm.

Macca nynbTa ynpasnenus: 1.75 kr.

Macca cunosoro mogyns: 8.4 kr.

Macca ocHoBaHus (nogaoHa): 1.55 kr.

4 COCTABHbIE YACTW BbINPAMUTEJIA

4.1 Nynbt ynpaenenuss BVP DC Power Supply Control Unit (c
CuUrHanbHblM  8-MU  XunbHbIM kabenem, anuHonm 5m ¢ 9-pin
pasbemamu (MpsiMasi pacnanka, 1 pin cBOOOAHbLIN), HaxogwuTcs
BHYTpU) — 1T,

4.2 Cvnoson mogyns BVP MOD 30V 100A (BVP MOD 30V 75A
Reverse) — 1wr.

4.3 OcHoaHue (nogaoH) — 1 wT B pazobpaHHOM Buae.

4.4 VHCTpyKumMa no akcnnyatauum — 1 wr.

4.5 YnakoBka — 1 wT.

MyabT

CHI0BOii ynpaBJieHUst

MOIYJIb
M —~—
9

OcHoBaHue
(mom10H)

Puc. 2. CocmasHblie 4acmu 8bInpsmumernsi



5 YCTPOWMCTBO W NPUHLMM PABOTHI

5.1 MynbT ynpaBneHus

Bnok ynpaenexnsas BVP DC Power Supply Control Unit
npegHasHaveH Ans onepaTMBHOTO ynpaeneHus Boinpamutenem. [MynbT
ynpaBreHusi yHuBepcanbHbIn U obecnevmBaeT paboTy BbINPAMUTENS,
YKOMMNMEKTOBaHHOro curnosbiM mogynem Ha 100A, a Takke MOXeT
ynpaensaTb BbINPAMUTENEM, YKOMIMIIEKTOBAHHbIM PEBEPCHBLIM CUIIOBbLIM
mMoAdynem Ha 75A.

MynbT ynpaBneHWss MOXHO OTAanATb OT BbINpAMMTENS Ha
pacctosiHie Ao 15M (M3roToBUTEMb MO YMOMYaHMIO KOMMMEKTYeT nynbT
ynpaeneHust yanuHaowmMm kabenem go 5wm). [Ons cHaTua nynbTa €
BbINPSIMUTENST OCTaTOYHO OTKPYTWUTb YAEpXMBaloLMe BUHTbI C HOKOBOW
naHenv 6noka. Ha 3agHen yactu nynbTa ynpaBneHns HaxXoauTCs pasbem
RS-485 gna  KOMMbIOTEPHOro ynpaBneHus BbinpsMuTeneMm (6onee
AetanbHas nHopmaums HaxoauTcst Ha caniTe www.bvp.com.ua).

Ha nvueson 4acTu nynbTa ynpasreHus pasMelleHbl ornepaTuBHbIE
opraHbl ynpasreHus BbIXOAHbIMW napameTpamu, LndpoBble MHOUKATOPbI
BCTPOEHHbIX M3MepuTEnNbHbIX NpuMOOPOB BOMbTMETPa, amnepmeTpa,
Taimepa M CYeTYMKa, CBETOBble MHAMKATOPLI pexuma paboTel. Ha puc. 3
nokasaH BHELUHWI BUA NyfbTa ynpasrieHns U pacnonoxXeHve Ha Hel BCeX
OpraHoB ynpaBreHns 1 UHANKaLUW.
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Puc. 3. PacrnionoxeHue opaaHo8 yrpasfeHusi Ha uyesol Yyacmu
nynbma yrnpaeneHus
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BbIKMoYaTenb nutaHus seinpamutens “POWER;
3  KHOMKM COOTBETCTBEHHO YMEHbLUEHVUS W YBENWUYEHUs] 3HadeHus
nvMuTa cTabunusaunmn HanpsKeHus;
LMPOBON MHAMKATOP HaNPsKeHUs (BbIXOAHOIO UMW IMMUTA);
WHAUKaTOp pexunma ctabunusaummn Hanpsxxenus “Constant V'’ (3eneHbin);
VHAMKaTOp pexuma ctabunusaumm Toka “Constant C” (KpacHbIn);
LMdPOBON MHAMKATOP TOKa (BbIXOAHOrO, MMMUTa NPSIMOro UNW NIMUTa
peBepCHOro);
KHOMKN COOTBETCTBEHHO  YBEMUYEHUS W YMEHbLUEHUS 3HavyeHusi
nMMUTa NPSIMOro MU PEBEPCHOIO TOKOB;
TPEXNO3VNLMOHHBIA TYMBIep NepekntioyeHns Toka:
1) BepxHee NonoxeHue — NPSIMON TOK U IMMUT NPSIMOrO TOKa;
2) nonoxeHue nocepegvHe — aBTOMaTUYeCKOe NepeknioyeHne TOKOB B
3aBMCKMMOCTM OT YCTAHOBIIEHHBIX TAlMEPOB peBepca;
3) HwkHee MOnoXeHWe — peBepCHbI (0OpaTHbIA) TOK WM AMMUT
peBepCHOro TOKa;
WHOMKaTOP BKMIOYEHUs peBepca M OoTobpaXeHns numuTa Toka W
BbIXOQHOIO PEBEPCHOIO TOKa;
KHOMKa “tune” HacTPOWKM M ynpaBfeHus CYETYMKOM Unu TakmMepamu
peBepca;
KHorka “select” BbIOOP UMPOBOro paspsiga Ans HACTPOMKM W
ynpaBreHusi CHeTYNKOM Unu Taimepamu pesepca;
LMdPOBON MHAMKATOP CYETYMKA UMK TaMepoB NPSMOro N PEBEPCHOMO
TOKOB;
LuncpoBon MHANKaTop Tanvepa;
KHonka “select” BbIOOP UMpPOBOro paspsiga Ans HACTPOMKM WU
ynpasrneHusi TanMepom;
KHOMKa “tune” HacTPOWVKM 1 ynpaBrieHusi TanMepom;
onepaTuBHbIN BblKMoYaTenb Harpyskv Beinpamutens “ON/OFF;
WHOMKaTOP FOTOBHOCTM NMUTAIOLLLETO HaMNpPshKEHUS.



Ha 3agHelm 4yactM nynbTa YnNpaBfieHUs pPacriofioKeHbl: pPa3beMm
yanuHsoLero kabens n yanuHsowmiin kabens (No ymonyaHuio 5m), pasbem
nopta RS-485 — puc. 4.

Pasbem Y inHA 0 Iuin Pasbem
yauHsomero  Kaéeasb (mo nopra
KabeJs YMOJYAHHIO SM) RS-485

Puc. 4. BHewHut 8ud 3a0Heli Yacmu rynbma yrnpaeneHus

5.2 CunoBoun moaynb

Cunoson mogyne BVP MOD One 30V 100A (BVP MOD One 30V
75A Reverse) npeobpasyeT ceTeBoe HanpsbkeHne 400B B noctosiHHOe
HanpsbkeHne Ha BbIXOAHbIX krnemMax Ao 30B 1 B nocTosiHHbIN Tok Ao 100A
(75A). OcobeHHocTbio Mogeny BVP MOD One 30V 75A Reverse siBnsieTcs
BO3MOXHOCTb [OMOSTHUTENBLHOro YNpaBneHns MnonspHOCTLI0 U NIMMUTOM
peBepPCHOro Toka.

Bo3gywHbin unbTp Ha nepegHen naHenu cunoBoro moayns (puc. 5)
npegHasHayeH AN YMeHblUeHVs OeWCTBMS Ha 9neMeHTHylo 6asy napos
arpeccuBHbIX BeLWEeCTB, a Tawke ANa npefoTBpalleHus nonagaHus
BOBHYTPb MOCTOPOHHWX MpeaMeToB. B 3aBMCUMMOCTM OT arpeccMBHOCTU
BO34yXa OKpyXalolen cpedbl, 3anbifMeHHOCTU paboyero mnomeLLeHns
GunbTp HeobXoauMO Mepuoanyveckun npomblBaTb B Tennon Boge C
MOIOLLMM CPeACTBOM, UM MEHSATb Ha HOBBIW.

Ilepennnii NnpoAyBOYHBINH BEHTHIATOPD

HNuauxarop
COCTOSIHUS

.
.
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.
.
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.
.
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.
.

Pa3znem aas
MOJAKJTIOUEHUA
nyJbTa
ynpaBJeHust

O0ecuaiika

Bo3ayumnbii
" puabTp

Puc. 5. lNepedHss naHenb cunogozo modyns 6e3 chunbmpa



Ons oTBoga Tenma C pagvatopoB  BHYTPU  CUIIOBOTO  MOZyrs Ha 3agHeii naHenu cunosoro Moayns (puc. 6) pacnonoXeHbl BoIXOAHbIE

YCTAHOBMNEHbI  MPOAYBOYHbLIE BEHTUMSATOPbI, CKOPOCTL PaboThbl KOTOPbIX KNeMMbl (MUHYCOBas M MMKOCOBas), CEPUNHLIN HOMEpP, MPOJYBOYHBbINA
onpeaensieTcs AaT4MKOM TemnepaTypbl paauaTopa. BEHTUNATOP, KOMOoMAKa BXOAHOTO CETeBOro nutaHus 400B, BUHT BMAMMOrO
Ha nepenHen naHenyu mMomyns nofd TKaHbO UNbTPa PacronoXeHbl 3a3eMneHusi, NPOBO/, 3a3eMMeHUsI aHanNM3aTopa OMacHOro HaNPSHXKEHNS Ha
ceeToaMoabl Ans 0ToBpaxeHNs criemyoLLen MHhopMaLIMMAL: BLIXOHbIX KNeMMaX.
- CMHMM uBeT CBETOAMOAOB YKa3biBaeT, YTO BbLINPAMMUTENb
HaXOANTCS B PEXVME OXIAaHNS 1 roToB Kk paGoTe; BbIXOXHbIE Cepuiinplii  3aanuii Koaoaka
- CMHMMA MUraloWMN — HeoNyCTUMOe NMUTalollee HanpsKeHue .
curoBoro  Moaynsi  (Mponmaxa (asbl, BbICOKOE MexdasHoe KJIEMMBbI HOMEp MpOAYBO'HLIN I_NPUT
HanpsbxeHve Gonee 440B); : BCHTUJIATOP H
- 3eneHblii LBET CBETOAMOAOB yKasbiBaeT Ha TO, 4TO CMIOBOIA : N :
Mozynb paboTaeT B peskuMe CTabunuaaLmm HanpsKeHNs:; N 2 .
- KpacHbWi UBeT CBETOAMOAOB yKasbiBaeT Ha TO, 4TO v ;-
. [

CUNoBou MoAayrnb paboTaeT B pexume cTabunmsaunm Toka;

- oTAenbHbIA Genbi CBETOAMNOA YKa3biBaeT Ha BKITHOYEHUE CXEMbI
peBepca BbIXOQHOMO TOKa (y CUIOBOTO MOAYfsl CO BCTPOEHHbIM
peBepcom);

- Muramwoume no ovyepean cBeToaMon KpacHoro u 3eneHoro Lseta
CWUMOBOro MOAYNSA YKa3blBalOT HA aBapuUMHOE OTKIOYEHUE Moayns,
CBSI3aHHOE C neperpesoM ero paguatopa. [Ins BocCTaHOBMNEHUA
paboToCnoCcoBHOCTN  BbINPAMUTENS nocne oxnaxgeHns u
yCTPaHeHNs MpuUYMHbI MeperpeBa HeobXxogumo nepesarpysnTb
BbINpsiMUTENb BblkMoyatenem nutanus 1 “POWER’ Ha nynbTe
ynpasneHus. Kak npaBuno, neperpes BbINPAMUTENS NPOUCXOAUT
NPV CHWKEHNMN CKOPOCTU BpaLLEHUs UMM OCTaHOBKM BEHTUNSATOPA,
a TaKKe nNpu CUIbHOW 3arpsA3HEHHOCTM BO3OYLLHOro hunbTpa.

460V 3.5kW max

400V
3.5kwW

@ max 3*6A

. L]
. L]
. L]
. Ll
. L]
L]
Buaumblid npoBoa 3a3eMJIeHU S Buaumblrii
BBIXO/IHOW 1enu (aHaJU3aTopa BUHT
OMACHOI0 HANIPSKEHHA) 3a3eMJICHHU S

Puc. 6. BHewHul 8ud 3a0Hel rnaHesnu cuinogoz2o Moodynsi



6 MOAOroTOBKA K PABOTE

6.1 Pacnakynte cunoBon MoAyfnb, MynbT YNpaeneHUs W OCHOBaHue
(nopnoH) BbINpAMUTENS.

6.2 [poBepbTe KOMMMEKTHOCTb BbINpAMUTENS (NN. 4).

6.3 BblbepuTte cTaumoHapHoe MeCcTO YCTaHOBKW BbINPAMUTENsi, KOTOpoe
NO3BOMNNT OCYLLECTBMATL TEXHUYECKOE OBCNyXX1BaHNe BbIMPSIMUTENS U
OygeT wumeTb CBODOOAHOE MNPOCTPAHCTBO ANl €CTEeCTBEHHOro
oxnaxaeHus Bblinpamutens. PekomeHgyem ob6ecneunTb cBob6ogHOe
NPOCTPAHCTBO criepean n c3agn BbinpaMuTens He meHee 0.5m, a
TakKe BbICOTY YCTAaHOBKM — He HWXe BepXHeW KPOMKW ranbBaHU4eCKown
BaHHbI.

6.4 YcrtaHoBuTe CMNOBOM MOAYNb Ha cobpaHHOe OcHoBaHue (NoAAdOoH)
BbINpSMUTENS.

6.5 TlpukpyTuTe nynbT ynpaBneHWs K CUNOBOMY  MOAyMNoo, npu
HeobxoOMMOCTM MyMbT YNPaBfEHUS MOXHO YCTAHOBUTb B APYroM
MecTe, yganeHHOM OT BbinpaAmuTensa go 15m. Y6egutecb, 4TtO BCe
KpEnexXHble 3reMeHTbl [OCTaTOMHO  HaAEeXHO COoegMHEHbl Mexay
cobol.

6.6 CoeauHuTe TOKOOTBOASLLUME NPOBOAA C BbIXOAHBIMU KNemMmamu
cornacHo komnnekTtauuy 6ontamu n ravikamm M8.

6.7 Ybegutecb B TOM, YTO BCe TOKOOTBOASILUME MpPOBOAA 3axaTbl C
ycunvem, COOTBETCTBYOLLEMY Kpenexy M8.

6.8 TpoBepbTe  HafeXHOCTb  COeAMHEHUs  3eMNSHOro  nposoja-
aHanusaTopa OMnacHOro HanpsikeHus (KenTo-3eneHoro LBeTa) C
MWUHYCOBOW KIEMMOW CUIIOBOro Moayrns BuHTom M4.

6.9 VYcraHosute Bblkmtoyatenu 1 n 18 (puc. 3) Ha naHenu ynpaeneHus B
nonoxexun “OFF”.

6.10 TMopanTe nuTatowwee HanpsbkeHne 400B k knemmHow konogke “INPUT’
Ha 3agHen naHenu cunosoro Modynsa. [lpu 3TOM Ha naHenu
yrpaBreHusl 3aropuTCsl CUHSS aMnoyvka WHAMKaTopa rOTOBHOCTU
BblKMoyartens nutaHmsa 19.

MpeaynpexaeHue: Ybegutecb, YTO nNuTaroLimMe TokonoaBoAbl obecneymBaeT
MaKCUMarbHYl0 Harpy3oqHyl0 MOLWHOCTb - He MeHee 3800BT Ha
cunoson moayns 100A nnn 3000BT Ha cunoso Moaysb 75A.

MpegynpexaeHve: BbinpamuTens HeoOxoAMMO MOOKMOYUTL K 3aLUMTHOMY
3a3eMreHnio. Bugumeln BUHT 3a3emreHusi nNpucyTCTBYeT Ha 3agHen
naHenu cunoBoro Mogynsi.

Mpumeyanue: [aHHoe ob6opygoBaHme K oyepegHocTn a3 He
YyBCTBUTEMBHO.

6.11

7.1

7.2

Bkniounte Bblkntoyatenb nuTaHusa Bbinpamutens 1 “POWER’  6e3
Harpysku Ha TOKOOTBOASALUMX NpoBoAax. [py 3TOM noracHeT MHAMKaTop
19, a 3zaropsaTca uUMdpPOBbIE WHAMKATOPbI NyMnbTa  yNpaBneHus wu
CBETOBbIE UHAMKATOPbI CUHErO LIBETA CUIOBOrO Moaynsi. Buinpsimutens
roTOB K HACTPOMKe BbIXOAHbLIX NapameTpoB. [1pn 3TOM HanpshkeHus Ha
BbIXOAHbIX KMeMMax HeT, noka Bblkmovatens 18 HaxoguTcs B
nonoxexun “OFF”.

7 PEXWMbI PABOT BbINMPAMUTENA

BeinpsiMutens obecneynBaeT oauH U3 CnegyoLumx pexnmMmoB paboT:
pexum crabunusaumu Hanpsbkenuss “Constant V' — 3eneHbiit
wHaukatop 5 (puc. 3) nynbTa ynpaBneHWs W COOTBETCTBEHHO
3ereHblVi LUBET COCTOSIHUA HA CUIIOBOM MOAYIE;

pexum ctabunusauun Toka “Constant C’ — KpacHbIi MHOMKaTop 6
nynbTa ynpaseHnUs 1 COOTBETCTBEHHO KPaCHbIA LBET COCTOSIHUS Ha
CUNOBOM Moayne.

PaboTa BbINnpsMUTENs OCyLLECTBNSAETCA cregylowmum obpasom:

ecnv npegnonaraeTca paboTta B pexume ctabunusaumm HanpsbkeHus,
TO yCTaHaBNMBaeTCs HeoOXOOMMbIA NUMUT HaMpsiKeHus, a nMMuT
TOka YyCTaHaBNMBaeTCcs B  MakcumanbHoe 3HadveHue. Ecrm
npegnonaraetca pabota B pexume cTabunusaumm TOKa, TO
yCTaHaBMMBaeTCsl HEOOXOAWMMbBIA NMMUT TOKa, @ JIUMUT HanpsKeHus
yCTaHaBMMBaeTCsl B MakcumMarnbHOe 3HaveHue.

ecnv npegnonaraercsi pabota Ha CTPOro onpeaeneHHbIA NPOMEXYTOK
BpeMeHun, TO BblbMpaeTcs GyHKUMS Tanmepa W ycTaHaBnuBaeTcs
CTapToBOE 3HayeHue Tanmepa, N0 MWCTEYEHWI0O BpemeHu paboTbl
KoToporo Oyaer nogaBaTbCs 3BYKOBOW CuUrHar, a BbIXOQHOW TOK, B
3aBUCKMMOCTM OT BblbpaHHOro Aencteus, OyaetT MMeTb OAHO U3 Tpex
cocTosHui (cm. nn. 10.1):

a) MNOMHOCTbIO BbIKMIOUYNTCS;

6) ymeHbwuT numnuT Toka Ao 10% OT nepBoHaYanbHOro
3HaYyeHus, U B pexume cTtabunusaumm ToKa COOTBETCTBEHHO
YMeHbLNT TOK. [laHHOe CHWKeHne Toka npegoTBpallaeT
naccvBauuio getanen 6e3 Toka B HEKOTOPbIX ranbBaHNYECKMX
npoueccax;

B) He U3MeHUTCH;



- ecnu npegnonaraetcs pabota Ha CTPOro onpegeneHHoe KonM4ecTBO
amnep-4acoB, TO BblOMpaeTCs CYETYMK-O03aTOp WM yCTaHaBnuBaeTcs
3HayeHue gosatopa, Mo WUCTeYeHWo KoToporo OyaeT nogaBaTbCcst
3BYKOBOM CWrHarn, a BbIXOOQHOW TOK, B 3aBMCMMOCTU OT BblOpaHHOro
OeNcTBMA NO OKOHYaHuio paboTbl, OyAeT MMeTb OOHO M3 Tpex
COCTOSIHWI, aHaMNorn4HbIX Tanmepy.

ecnv npegnonaraeTcs ogHOBpeMeHHasi paboTa cyeTymKka-gosaTopa u
Taimepa, TO YCTaHaBNMBAKOTCA CTAPTOBble 3HAYEHUSA CYETYMKa-
posatopa wn  Tammepa. [lpy  BkNwYeHuW  BbikmodaTens 18
O0OHOBPEMEHHO BKMoYaeTcs paboTta n TariMepa 1 cHeTYMKa C pas3HbIM
3BYKOBbIM OMOBELLEHNEM OKOHYaHUSA paboThl.

ecnu npegnonaraetca paboTta BbINpAMUTENS C MCMOMNb30BaHWEM
npsiMoro u pesepcHoro Toka (mogenb BVP Prof One 30V 75A
Reverse), TO MOXHO WCMOMb30BaTb pPEBEPC KaK C  Py4HbIM
nepekntoyeHMeM MOMsSPHOCTU TOKOB, TaK M C aBTOMAaTU4ECKUM C
MCMonb30BaHWEM TaliMepoB MPsSIMOrO WM peBepcHOro TokoB. [ns
aBTOMaTWYECKOro YMpaBrieHNsl PEBEPCOM B MEHIO BbINPAMUTENS
HeobxogMmMo BbIOpaTe OTOOpaxeHWe TaWMepoB peBepca Ha
nHaukaTope 14, npyu 3TOM CYETYMK amnep-4acoB OTOOpaKaTbCs M
paboTaTtb He BygeT.

8 CMCTEMHOE MEHIO BbINMPAMUTEJIA

CuctemMHOe MeHI0 BbINPSMUTENS HacTpauBaeTcs B
MOAensxX C peBepcoM M Ans HacTporku nopta RS-485.

Ona Bxoga B CUCTEMHOE MeHI HeobxoOMMO HaxaTb U
yAepxuBaTb OOHOBPEMEHHO kHonku 8 un 9 (puc. 3) Ha nymbTe
ynpasneHust B TedeHun 5 cekyHa (nepekntoyatens 18 B nonoxeHun
“OFF’). Tlocrne Bxoga B MEHIO Ha BepxHeEM NeBOM wHAukaTope 4
oTObpaxaeTcs HOMep MyHKTa MeHlo, crnpaBa Ha wuHgukatope 7
BblOMpaeTcs 3HayYeHvWe MyHKTa, a Ha HWKHUX MHAukaTopax 14 n 15
oTObpaxarnTCs MHPOPMaLMOHHbIE MOACKA3KM.

KHonkamu 2 n 3 BblIOMpaeM MyHKT MeHto, a kHonkamun 8 n 9 -
3HaveHue noanyHkTa. OnucaHve MeHo 1 NOANYHKTOB NPeaCcTaBeHo B
Tabnuue 1.

CoxpaHeHve BCeX 3HAYeHWN W BbIXO4 W3 MEHI NpoucxoauT
Mo HaXaTuto ABYX KHOMOK 2 1 3 OOHOBPEMEHHO.

Tabnuua 1. OnucaHve MeHI0 U NOANYHKTOB MEHIO MynbTa ynpaBneHust

RS-485: BbIOOP
npoTokona

MyHkT | HaumeHoBaHwue MoanyHkT CMMBOnVKa-
MEHI0 noackaska
1-3 MeHio, npegHasHayeHHOe ANA APYrMX Modeneh MCTOYHUKOB
nutaHusa BVP Electronics
4 Metto npu Hanudmm | 1 - paboTta OOVH
peBepca B BbINpSAMUTENS CO KBagpaTuK
WCTOYHMKE: BbIOOP CYETYMKOM cneea BHU3Y Ha
oToOpaxeHuss  Ha nHankatope 7
nHauKaTope 14 | 2 - pabota Yepegyomecs
cyeTyMka  amnep- BbINPSAMUTENS C KBaApaTUKn
yacoB unu peBepcom C cnesa BHU3Y Ha
TanMepoB peBepca aBTOMaTUYECKUM nHavkaTope 7
C aBTOMAaTU4eCKUM yrnpaBneHem
yrnpaBreH1eMm. TanMepoB NpsIMOro U
06paTHOro TOKOB
5-9 MeHio, npegHasHayeHHOe AN APYrMX Modeneh UCTOYHUKOB
nutaHusa BVP Electronics
10 MeHto onsa | ot 1po127 Id
HacTpoMku  nopTa
RS-485:
npuceoeHue id-
npubopa
11 MeHto ans | ot 17011 1-110 Gog
HacTPOWKM  nopTa 2 - 300 6op
RS-485: ckopocTtb 3-600 6og
nepefayn AaHHbIX 4 - 1200 6op
5-2400 6o
6 - 4800 6o
7 - 9600 60p
8 - 14400 6o0a
9 - 19200 6oa
10 - 38400 60p
11 - 56000 60p
12 MeHto ana | 1-RTU RTU
HacTponkn nopta | 2 - ASCII ASCII




9 YCTAHOBKA IMMNTOB HATMPAXEHNA 1 TOKA

YcTaHoBKa BbIXOAHbIX MNapaMeTpoB  BbINPAMUTENs C  MyfbTa
ynpaBreHusi OCyLLIeCTBASIETCA Npyu NnoMowm kHonok 2, 3, 8, 9 (puc. 3), n
oToGpaxaeTcs UMdpoBbIMU UHANKATOPaMu HanpshkeHust 4 1 Toka 7.

YcTaHoBKa 1 perynupoBka NMMWTa HanpspKeHUst U ToKa JOCTYMHO Kak
BO BK/MIOYEHHOM COCTOSIHMM OnepaTuBHOrO BblknovaTens 18, Tak n B
BbIKMIOYEHHOM.  [lpyM HayanbHbIX YCTaHOBKaxX BbIXOAHbLIX MapamMeTpoB
pekoMeHAyeM perynvpoBaTb MapameTpbl Mpu  OTKIIOYEHHOW Harpyske
(BbikntoyaTenb 18 B nonoxexun “OFF).

10.1 YcmaHoska 3HadyeHUs numMuma HarpsiKeHUsl.

Ons perynupoBku nuMMuUTa HanpsbkeHus  3anguTe B HaCTPOWKY
nMMuTa: KpaTKOBPEMEHHO W OJHOBPEMEHHO HaXMuTe ABe KHOomku 2 u 3.
Mpy aToM Ha nHauKaTope 4 NOSBUTCA MUrarolWM pasgaenuTernbHbIA 3HaK
1 otobpasnTcsa nocnegHee 3HayYeHe yCTaHOBMEHHOIO NMMUTA HanpshKeHUS.
KHonkamu 2 n 3 yctaHOBUTE HEOOXOAMMOE 3HaYeHNe NMMUTa HanpshKeHWs.

YUToObl BEpHYTb OTODOpakeHue nuMMWTa Ha pearnbHOe BbIXOOHOE
HanpsbkeHve BbIAMTE W3 HACTPOWKM numuTa. [na  3Toro NOBTOPHO
KpaTKOBPEMEHHO M OQHOBPEMEHHO HaXmuTe e kHomkn 2 n 3. [lpu atom
Ha wHaukatope 4 oTobpasnTCcs peanbHOE 3HA4YeHWe HanpsHKeHUs Co
CTabunbHbIM (He MUralLWmm) pasgenuTeribHbIM 3HaKOM.

10.2 YcmaHoska 3HadyeHuUs numMuma moka.

YcTaHoBKa nMMUTa BbIXOAHOMO TOKAa OCYLUECTBMSIETCS aHanormyHo
YyCTaHOBKE NWUMUTa HanpspkKeHUst COOTBETCTBEHHO KHomkamu 8 u 9, ¢
oTobpaxeHnem Ha  uucpoBoM  umHAukaTope 7.  OTnnMYMTEnbHOM
0COBEHHOCTBIO BbINPAMUTENS ABMASETCS HanMune OBYX IMMUTOB BbIXOAHOMO
TOKa — IMMUT NPSAMOro TOKa Y NUMUT peBepCHOro (0bpaTHOro) TOKOB.

OTobpaxeHne un ycTaHOBKa nNMMUTa NPSMOro TOoka [OCTynHa B
nonoxeHve Tymbnepa 10 “FORWARD” (BepxHee  MOroXeHue).
OTob6paxeHne n ycTaHoBKa NMMmUTa peBepcHoro (obpaTtHOro) Toka AoCTynHa
B nonoxeHun Tymbnepa 10 “REVERSE” (HwkHee nonoxeHue), npu aToMm
OOIMKEH CBETUTBLCA CUHUM LIBETOM MHAMKaTOp peBepca 11.

Ecnu uncnonbayetca Bbinpsmutens 6e3 BCTpoeHHoro pesepca (BVP
Prof One 15V 200A), To Tymbnep 10 MoxeT wucrnonb3oBaTbCs ANs
onepaTMBHOrO BbiOOpa OQHOrO M3 ABYX HacTpauBaeMblX 3HAYeHWn nMmuTa
TOKa C py4HbIM nepekntoyeHremM, 6e3 cMeHbl NONMAPHOCTY BLIXOAHOMO TOKa.

Ons ypobcTBa YCTaHOBKM 3HAYeHUs §nuMWTa Toka MPUMEHEHOo
aBTOMaTM4eckoe yBenuM4eHue CKopocTu Bblbopa (paspsiga wvHaukatopa),
3aBUCSLLEA OT BPEMEHU HaxaTusa KHOMkM 6Gonblie (MeHble) wu
OOMNOMHUTENBHOM MHAMKALMEN «LuaratoLmMmy pasgenutenbHbIM 3HaKoM.

MprvMeyaHue: MUraloWmnin pasgenuTenbHbIA 3HaK Bcerga O3HavaeT
oToOpaXKeHne NumMuUTa HanpskeHus (Toka).

10 YCTAHOBKA MAPAMETPOB TAMMEPA

YcTaHOBKa CTapTOBOrO 3HayeHWs W ynpaBrieHne TanMepom-
CeKyHOOMEpOM OCYLLEeCTBSAETCS Npu nomowm kHomok 16 n 17 (puc. 3),
onepaTvBHbIM BbikMovaTenem 18 u oTobpaxaeTcs HWKHMM FEBbIM
LUeCTMpaspsaaHbLIM LMAPOBLIM MHAUKATOpPoM 15.

Tanmep MoxeT paboTaTb Kak CeKyHAOMEp - MPSIMOW CHET BPEeMeHU
paboTbl unu kak Tarmep (obpaTHbI CYET) OT CTApPTOBOrO 3HAYEHUs A0
HyNsl ¢ nocrnegyoLlmM 3BYKOBbIM yBEAOMIIEHNEM OO OKOHYaHWM paboThbl
Tanmepa. NomMHUTE, 4YTO Taimep paboTaeT B HACOBOW CUCTEME CYETA.

10.1 OnucaHue pabombl matimepa.

Ha pucyHke 8 nokasaH CMMBOM CekyHOOMepa C MNpsIMbIM CYETOM U
CTapToBbIM 3Ha4YeHVWEM paBHbIM Hymnw. PaboTta cekyHOomepa yaadHO
COYETaAETCS C HEMpepbIBHOWM paboTol BbINPSIMUTENS 6e3 OTKIYEHUS MO
BpeMeHW. B paHHOM cnyvae, npu  BKMIOYEHWWU BbINPSMUTENS Ha
undpoBom uHankaTope 15 6yaet oTobpaxaTtbCs ANMTENbLHOCTL PaboThl,
HauMHas OT CeKyH[, C AarnbHEeNLM NepexoqoM Ha MUHYThI U Yachl.

Ha pucyHkax 9, 10, 11 nokasaHbl
CMMBOIbI OKOHYaHusi paboTbl Tanmepa ¢ ’-’

obpaTHbIM  Cc4YeTOM: OT CTapTOBOro
3Ha4YeHus1 40 Hynesoro. MNpu JOCTVKEHNM
HYIEBOr0 3HAaYEHUsI BKIHOYMTCSI 3BYKOBOW
curHan (ans TarMepa noBTOpsOLLMECS
[Ba KOPOTKUX CUTHara) u: —
- BbIXOOHOW TOK MOMHOCTbIO OTKIIHOYUTCS
(puc. 9);
- nMumMuT TOoKa cHu3antcs go 10% ot
yCTaHOBIEHHOro 3HaveHus (puc. 10);
- BbIXOOHOW TOK He W3MEeHWUTCs nocne

Puc. 8. Cumeorn cekyHOomepa
(OHesHO20 cuemyuka ¢
rPSIMbIM CHEmMomMm)

OKOH4YaHus paboTkl Tanmepa (puc. 11). —
10.2 Bbibop eapuaHma  pabombli l
malimepa.

Haxmute kHonky 17 “fune”, ypepxwvsas
ee nepeseguTe nepekniovaTens 18 B
nonoxexHve “ON‘ n oTnyctute KHOMKY.
Mpu 3TOM, HampsbkeHWe Ha BbixoaHbix Puc. 9. Cumsorn matimepa
KrneMmax BbINpsMUTENS He BKIOYATCA, a (6o3zamopa) ¢

Ha wHAukatope 15 HauyHeT wMepuaTtb OMKI/ItOYEeHUEeM moka
TEKyLUiA cMMBOI paboTbl Tanmepa.

L L




KpaTKOBpeMeHHbIM HaXaTtnem

kHoMkn 16  “select” npu MepuatoLLen _—
cMMBONMKe  BbibepuTe  HEoBXOAMMbIN
cnmBon paboTel  Taimepa unm -, o

ceKyHOoOMepa, 3aTeM COoxpaHuTe  ero,
nepeses onepaTtuBHLIA BblktoYaTens 18
B nonoxexve “OFF*. Janee BbinpsMUTENb

Gynetr pabotatb c BbibpaHHbiM Bamu - Puc.10. Cumeon malimepa

BapuaHToMm paboTbl Taimepa. (ao3amopa) CHUXXEeHUS
Mpumeydanve 1: lMpu nepeKoyeHIm numuma moka do 10%
paboTbl C cekyHOoOMepa Ha Tanmep byaet

yCTaHOBI1EHO paHee ncnonb3yemoe

cTapToBoe 3HaudeHue. [ns cekyHaomepa - - -—w
CTapToBbIM 3Ha4YeHWeM Bcerga Oypert
HOIb.

MpumevaHue 2: Mpn oOkoHYaHWUK
BpeMeHn paboTbl Tarimepa He 3aBUCUMO

OT Bblbopa okoH4YaHus paboThbl (puc. 9-11)

OyneT nopaBaTbCst  3BYKOBOW  CUrHarm: Puc. 11. Cumeon
yepeayloLLMecs ABa KOPOTKVX CUrHaNa. matimepa (do3amopa) 6e3

OMKJIOYEeHUs] moKa

10.3 ¥YcmaHoeka cmapmogo20 3HavyeHusi malmepa.

Y6eautech, 4TO Ha uHAnkaTope 15 otobpaxaeTcs 3HayeHue Tanmepa
(nn. 10.2). [OnA  ycTaHOBKM  CTaApTOBOrO  3HayeHWs  Tavimepa
KpPaTKOBPEMEHHbIM HaaTuem KHoMku 16 “select” akTMBMpPYNTE HYXHYHO
uncpy Ha nHaukaTtope 15. Mepuarowas undpa 03HayaeT AOCTyn K ee
nameHeHuto. MNMoka MmepuaeT uudpa, KPATKOBPEMEHHO HAKUMAsA KHOMKY
17 “tune”, yctaHoBUTE HEO6X0AMMOE 3HaYeHVe Tarimepa (Cneea Ha Npago:
nepsble ABe uUMdpbl — 4ackl, criegylowme ABe LUPbl OTAEeNeHHble
pasgenuTenbHbIM 3HaKOM — MUHYTbI, Crieaylolime Ase uMdpbl — CEKYHADI).
Knonkon 17 “tune”’ yctaHoBuTe HeobxoduMble 3HadveHusi. CoxpaHeHue
3Ha4yeHUs NPOMCXOAMT aBTOMAaTWYECKM MOcne npekpalweHns mepuaHus
LUMdpbl, MOCNEe OKOHYaHWA LMKNa YCTAaHOBKW HaxaTusiMu KHOMKu 16
“select” nnv Npu BkNoYeHUM BbikMoyaTens 18.

Mpumeyanue: Ecnu Ha uvHOMKaTope oOTODpaxaeTcs 3HayeHue
CceKyHaoMepa, TO yCTaHOBKa CTapTOBOro 3Ha4YeHus Taimepa He JOCTyrnHa.

Mpumep: Ecnn Bam Heobxogumo yCTaHOBWTbL CTApTOBOE 3HaveHue
Tavimepa 1 4yac 23 MUHYTbI, TO Heobx0AMMO Ha nHaukaTope 15 ycTaHOBUTL
3Ha4veHue 01.23.00; anga 12 muHyT 30 cekyHn — 3HayeHne 00.12.30; onsa 1
MWHYTbI 23 cekyHAbl — 3Ha4eHune 00.01.23.

10.4 OcobeHHocmu malimepa/cekyHOomepa 60 epemMsi e2o pabombi
(onepamusHblli ebikmovamers 18 Haxodumcs e nonoxeHuu “ON’).

A) Tlpu HaxaTum n yaepxaHun kHomnkn 16 “select’ Ha wmHamkaTope 15
oTobpaxaerca cuMBON cekyHaomepa (puc. 8) wmm  crapToBoe
3HayeHVWe Tanmepa, a NpuM OTNYCKAHUWM KHOMKW KpaTKOBPEMEHHO
NoKaXeTCcs BblOpaHHbI CUMBOS OKOHYaHWS paboTbl Tanmepa.

B) Ecnu Bo Bpems paboTbl NpomsoLlna ocTaHOBKa B 3rekTpocHabxeHuw,
TO BbINPAMUTENL BO30OHOBUT paboTy nocrie nogaqun aneKkTponuTaHus:
CeKyHOOMep HayHeT paboTy C Hyms, TahMep HayHeT OTcyeT C
YCTaHOBIIEHHOrO CTapTOBOro 3HayeHusi (TeKyllee 3HayeHwe Tavimepa
Oyner yTepsiHo).

11 YCTAHOBKA NMAPAMETPOB CHETYNKA

OTobpaxeHne 3HayYeHWs CYETYMKa amnep-4acoB AOCTYNHO, ecrnv B
CMUCTEMHOM MeHIo BbibpaHa paboTa co cueT4ymkom amnep-yacos (nn. 8.1).
B npoTuBHOM cryyae Ha LWeCTUpO3psgHOM LmdppoBoMm mHavkatope 14
(puc. 3) byper oToGpaxaTbcs Bpemsi paboTbl MPAMOro U PeBEPCHOro
TOKOB.

YcTaHoBKa BbIXOAHbIX 3HAYEHUA CYeTYMKa OCYLLEeCTBNSETCs npu
nomoLm kHonok 12 “tune” n 13 “select’, onepaTuBHLIM Bbikto4YaTenem 18
1 oTobpaxaeTcs nHaukaTopom 14 (HXHUM cripaBea).

CyeTunKk COCTOUT M3 ABYX CYETUMKOB OTOOpaxaloLMXCH CUMBOMNAMM:
HaKONWUTENMbHOrO CYeTYMKa CcO cyeToMm Bneped (puc. 12) M OHEBHOro
cyeTunka-gosatopa ¢ obpaTHbiM cyeTom (puc. 13), 3HayeHue ogHOro u3
KOTOpbIX OTOGpaxatoTca Ha wuHavkaTope 14. Oba cyeTymka CcoxpaHsloT
Tekyllee 3HayYeHWe B JHEProHe3aBUCHMYK NaMsATb BbINPAMUTENS (CM.
panee nn. 11.3).

HakonutenbHbli cyeTynk paboTaeT
BCerga, a OHEeBHOW CYeTYMK-4o3aTop — N N N
Korga oH oTobpaxkaeTcsi Ha nHguKaTope. ’ ’ l ’ l

OvanasoH paboTbl HakoNUTENbHOro - o' ‘o
cyeTumka amnep-4acos ot 0.01 go 9 999
99 (10%) amnep-yacoB. CTaGUMbHbIN
pasgenuTenbHbIi 3HaK OTAensieT amnep
Yyacbl, MepLalLMn - KUNo-amnep-yachl.
OvanasoH paboTbl OHEBHOrO CYeTYuKa-
[03aTopa amnep-yacos oT 9 999.99 (10%)
no 0.01 amnep - vacos.

Ons npoBepkn unu nepexoga Ha oTtobpaxeHwe uHAukaTopom 14
HeobX0OMMOro CHETYMKA HYXXHO BbINOMHWUTL CNEeAyoLLmMe OENCTBUS.

Puc. 12. Cumson
HakornumernbHo20 cyemyuka



Y6enutecs, yTo

HaxkaTusi KHOMKWN 13 “select’
rnooyepesHo MepeBedeT  MHAMKALUIO
Ha OAOWH U3 YeTbIpeEX CUMBOIOB.

BbINpsIMUTENb
BblKMtoYeH  (Bblknoyatens 18 B
nonoxexun  “OFF’)  Haxmute 1

yaepxusawnTte kHonky 12 “tune” v cpasy P —
XKe KPaTKOBPEMEHHO HAXMWUTE KHOMKY
13 “select”, npn atom Ha uHgukatope 14

ZamnN e

0TO6Pa3nNTLCH TEKYLLUMI CUMBOS paboThbl
cMm.  puc. 12-13. Tocneayowme

Puc. 13. Cumson
OHEe8HO20 cyemyuka

OTnyctute kHoMky 12 “fune” B TOM MOMEHT, KOrga Ha uvHAMKaTtope
0oT06pa3nTcs HeobxoauMbI Ans paboTbl CHETHMKA CUMBOI.

Paboma c HakonumesibHbIM c4em4ukom (puc. 12).
HakonutenbHbIi CYETYMK MpedHasHadyeH pAnsg OnuTenbHOro y4yera
obLero pacxoaa aneKkTpuyecTsa.
Y6eoutecb wunu  nepeseauTe wuHoukatop 14 B OoTOOpaxeHwe
HaKoOMUTENbHOrO cyeTymka (nn. 11, puc. 12).

11.1.1. Cépoc HakonumesibHO20 CYeMYUKa.

Y6enutech, 4YTO BbINPAMUTENb BbIKMIOYEH (BbIkNtoyaTtens 18 Haxogutcs
B nonoxeHun “OFF’). Haxmute kHonky 12 “tune’, yoepxviBante ee B
HaXaToM COCTOSHMM, 3aTeM repeBeguTe nepeknoyatens 18 B
nonoxenve “ON’ n oTtnyctute KHOMKy. [py 3TOM, HanpsbkeHue Ha
BbIXOAHbIM KeMMax BbINPSIMUTENSI He BKIIOYWUTCH, @ Ha uHAWMKaTope
nokKa3aHus HaKOMUTENbHOro CYETYMKA HaYHYT MepLuaTte — Nnpeaynpexaas
0 gocTyne k cbpocy. KpatkoBpeMeHHO HaxxumanTte kHonky 13 “select” —
noovepenHo byaeT MeHSTbCA MOKa3aHWst HAaKOMUTENbHOTO CYETYMKA WUIn
Hymu. Ecnn Bbl  geictBATENBHO XxO0TUTE COpOCUTbL  MHGOPMAaLUIO
HaKONUTENbHOrO CYeTYMKa, TO MepeBeguTe BblkMo4yatens 18 B
nonoxexve “OFF’ npu MepuaroLmx Hynsx, a ecnv Bel xoTute octaButhb
npeXxHue MoKasaHUsi  HaKOMUTENbHOrO  CYeTYMKa, TO  BEpHUTE
Bblkntoyatens 18 B nonoxeHne “OFF’ npu mepualoweM MokasaHuu
HaKOMUTEMNBbHOrO CHEeTYMKA.

Mpumeyanue: MNpu paboTe BbINpAMUTENS (OnepaTuBHbIN BbiknoyaTtens 18

B nonoxeHun “ON’) c oTobpaxeHveM Ha uHAMKaTope MHdOopMauum
HaKOMUTENbHOIO CYETYUKA, OHEBHOW CHETHYMK - J0O3aTOP He OOCTYNEH u
He paboTaerT.

11.2 Paboma ¢ dHeeHbIM cYem4yukom —do3amopom (puc. 13).

[HeBHOM CYEeTYMK-403aTop npeaHasHadyeH AOnda  KOHTponda 3a

TOMLLMHOM NOKPbITMA OeTalnun, y4eTa Konu4dectBa oJdNekTpuyecTtsa OnA
003MPOBKN 3NEKTPONnTOoB ranbBaHMYECKOWN BaHHbI.

[HeBHOM cYeT4YMK MOXeT paboTaTb Kak HaKOMWUTEMNbHbIN C NPSMbIM

CYeTOM, TaK W CYeTYMK-Jo3atop C obpaTHbIM CHETOM C BbIGOpOM

OeNcTBMA nocrne OKOHYaHus paboTbl, aHanormyHo paboTe Tammepa,

KoTopble B npubope oTobOpaxalTcd CUMBOMaMW, YKasaHHbIMW Ha

pucyHkax 8 — 11. Beibop BapnaHTa paboTbl 4o3aTOpa — aHanorm4eH, Kak

1 npv Bblbope BapuaHTa paboTbl Tanmepa (nn. 10.2).

Y6eoutecb unu nepeseguTe mHamkatop 14 B oTobpaxeHue OHEBHOro

cyetuuka (nn. 11, puc. 13).

- Ha pucyHke 8 nokasaH cMMBOM AHEBHOMO CHETUYMKA C NPAMbIM CHETOM
N CTapTOBbIM 3HaYeHVeM, paBHbIM Hymo. CYETUMK C NPSAMbIM CHETOM
npegHasHayeH pAns  HenpepbiBHOW paboTbl  BbinpAMuTens 6e3
OTKIIOYEHNS (aHanorM4Ho Kak npu paboTe C CeKyHAOMEpPOoM).

- Ha pucynkax 9, 10, 11 nokasaHbl cUMBOMbI PaboTbl OHEBHOro
cyeTuMka-gosatopa arnekTpuyectBa C 0OpaTHbIM  cyeTOM: OT
CTapTOBOr0  3HaYeHus Ao Hynesoro. [lpu  pocTukeHun
HyNeBoro 3Ha4yeHus1 MOSsIBUTCS  3BYKOBOE  OMOBELLEeHuEe
(noBTOPSIIOWMIACA  AMWHHBIM  CUrHan) W Mpou3ongeT OTKIoYeHne
COrnacHo BblbpaHHOMY OKOHYaHuo paboTbl go3aTopa.

Cbpoc 3ByKOBOrO cCurHana M ycTaHOBKa [Josatopa Ha CTapToBOe

3HayeHVe NPOU3BOAUTCSH NEPEBOAOM OMNepaTMBHONO BbikMoyaTens 18 B

nonoxexuve “OFF.

11.2.1 C6poc dHesHO20 cyem4uka.

11

C6poc AHEBHOroO cYeTYMKa MPOMCXOAMT NPY NEPEKITIoYeHUN OT Jo3aTopa
(cumBon puc. 9, 10, 11) K gHeBHOMY cyeTumnky (cumson puc. 8). lNpwu
BKITOYEHMMN TOKA Ha BbINPSIMUTENE YYET CYETUMKA HAYHETCS ¢ Hyns. Mpu
nepekntoyeHMn 06paTHO K [o3aTopy YCTaAHOBUTCH npedblayliee
CTapToBOE 3HaYeHNe fo3arTopa.

.2.2 Bbibop sapuaHma pabomsi cyem4yuka-0o3amopa.

BbibeprTe oguH M3 CUMBOIIOM CYeTYMKa-A03aTopa, Ans 3TOro: HaxmuTe
kHonky 12 “tune”, ypepxuBaliTe ee B HaXaTOM COCTOSHWUM, 3aTem
nepesegute nepeknioyatens 18 B nonoxeHune “ON’ n oTNyCTUTE KHOMKY.
Mpy aTOM, HanpshkeHWe Ha BbIXOAHbIX KNeMMax BbIMpAMUTENs He
BKIIOYNTCS, @ Ha mHAukaTope 14 HayHeT mepuaTb TeKyLMA BapuaHT
paboTbl cyeTuMKa-Ao3aTopa.

KpaTkoBpemeHHbIM Haxatuem kHomku 13 “select” npu mepuatoLlen
cMMBONMKe BblbepuTe HeobXOAUMbI CUMBOM BapuaHTa paboThbl
cyeTunka-gosartopa, 3aTeM nepeBeauTe onepaTvBHLIN BblkntovaTens 18
B nonoxeHne “OFF’. [anee BbinpsmuTens 6ygetr paboTtate C
BblbpaHHbIM BapuaHTom paboTbl cHeTYMKa-go3aTopa.

MprvMeyaHue: Vi3ameHeHne CTapTOBOrO 3Ha4YeHWs gosaTopa AOCTYNHO
TOMbKO B OQHOM M3 CMMBOSIOB go3aTopa (puc. 9, 10, 11).



11.2.3 Yecma+oska cmapmogozo 3Ha4yeHuss 003amopa.

Y6eautecb, YTO BbINPSIMUTESb BbIKIMIOYEH (ONepaTMBHLIN BblKMoYaTerb
18 HaxoguTcsa B nonoxeHun “OFF”).

KHonkon 13 “select” BbI30BUTE CTapTOBOE 3HAYEHME, HAXUMas ee Janee
aKTUBUPYNTE NooYepenHo Kaxabli U3 LLeCTW pa3psgoB Yncha, a KHOMKOW
12 “tune” BO Bpemsi MepuaHusi paspsiha YCTaHOBUTE HYXHYH LMdpy.
lMocne okoHYaHUA MepuaHus UNW nocne nepesoda Bbiknioyatens 18 B
nonoxexuve “ON’ npon3ongeT coxpaHeHne HOBOrO CTapTOBOIO 3HaYEHMS.
Ecnu uameHeHne undp He NpPon3BOAUNIOCH, TO CTAapTOBOE 3HAYEHUE He
N3MEHUTCA.

11.3 OHepzaoHe3asucumoe coxpaHeHue mekyuwjux  3HaveHul
c4YemyuKos.
CoxpaHeHVe TeKyLMX 3HaYeHWN CYETYMKOB B SHEProHe3aBUCUMYLO
namsTe MPONCXOAMUT aBTOMaTWYECKM MPU  KaKZOM  OTKIOYEHWUM
onepaTMBHOrO  BbikNoYaTens 18.  [ns CHWXKeHWS NOrpeLHocTU
npu BHE3anHOM MponagaHuM 3MNEKTPOMUTaHWA COXPaHeHWe BCex
TEKyLMX 3HAYEeHWA NPOUCXOAUT OOMOMHUTENBHO Yepe3  Kaxayto
MUHYTY.

11.4 [HononHumesbHble 803MOXHOCMU CYemM4uKa.

A) Bo Bpemsa paboTbl [fosatopa (onepaTuBHbIN BblkNoYaTens 18
HaxoguTcs B nonoxeHun “ON’) npu Haxatum kHomkn 13 “select” Ha
nHaukaTope 14 otobpaxaeTcsi CTapToBOe 3HayeHne gosaTopa, a npu
OTMYCKaHWM  KPaTKOBPEMEHHO MOKaXETCA  BbIOPaHHbLIA  CUMBON
OKOHYaHusa paboTbl go3aTopa.

B) Bo Bpewmsi paboTbl [pgosatopa (onepaTuMBHbIN BblkNodaTens 18
HaxoguTcs B nomnoxeHun “ON’) npu Haxatum kHonku 12 “tune” Ha
nHankaTope 14 otobpaxkaeTcs COCTOSHME HAKOMUTENBHOMO CHeTUYMKa.

Mpumep. Ecnu Bbl paboTaeTe B CUCTEME MCHUCIEHWS amnep-4acbl, HO
HYXHO 3agaTb Ansg paboTbl onpedeneHHoe 3HayeHWe B amnep-
MWHYTax WnuM amnep-cekyHgax, TO 3TO 3HayeHne HeobxoanmMo
nepesectu B amnep-vacbl. Hanpumep, 200 amnep MUHYT — 3TO
200/60muH = 3.33 amnep-vaca, 200 amnep-cekyHa: 200/3600cek =
0.056 amnep-yaca.

12 PABOTA BbINPAMUTENA C PEBEPCOM

PeBepc BCTpoeH B cunoBov mMogynb Tonbko mogenu BVP Prof One
30V 75A Reverse. BCTpOEHHbI B BbINPSIMUTENb PEBEPC BbIMOMHAET
PYHKUMIO 3MEKTPOHHOrO MnepeknioyaTens HamnpasneHns BbIXOQHOrO Toka
(Ha nMpsiIMOM WNW peBEpPCHbIA), C BO3MOXHOCTbK YCTaHOBKM NVMMWUTOB
NpsIMOr0 M PEBEPCHOrO0 TOKOB COOTBETCTBEHHO. TOK B LIENW Harpysku
peBepc He oTknioyaeT. PaboTa BbINpAMUTENS C MPSIMbIM U PEeBEPCHbIM
TOKOM BO3MOXHa KaK C Py4HbIM, Tak U aBTOMaTU4ECKUM YrpaBreHnem.

OTob6paxeHne BpemeHW paboTbl MPSIMOr0 M PEBEPCHOro TOKOB Ha
LecTnpo3psigHoM umndpoBom mHavkaTope 14 6yger otobpaxaTbes, ecnm
B CUCTEMHOM MeHIo BbibpaHa paboTa ¢ pesepcom (nn. 8.1).

PyyHoe nepekniodeHve HampaBneHWs ToKka OCyLLecTBnsercs
onepaTopoM ranbBaHW4ECKOW BaHHbI NyTeM nepekntoyeHus Tymbnepa 10
“REVERSE’ — “FORWARD”. PyyHoe ynpaBneHue peBepCHbIM TOKOM
OOCTyMHO Bcerga npv nomowwy Tymbriepa 10, mpy STOM CMHXPOHHO C
npsiMbIM M pPEBEPCHbIM TOKOM MEpPEeKNioyaeTCsl COOTBETCTBEHHO MU
oTOOpaxeHne nNpPsSMOro M  peBEepCHOro  TOKOB.  ABTOMaTu4yeckoe
nepeknoyeHne HanpaBneHnss Toka OCYLUECTBMSETCA aBTOMaTU4eCKM Mo
MCTEYEHUNIO 3afaHHbIX 3HayeHwul TariMepoB. HauvanbHoe HanpasneHue
TOKa Npu nepexoge C PYyYHOro YNpaBrieHUss Ha aBToOMaTuU4eckoe
onpegdensieTc WUCXO4HbIM MNonoxeHvem Tymbnepa “REVERSE™ -
“FORWARD’.

OT0b6paxeHne 3Ha4YeHUs BbIXOAHOIO NPSIMOrO UM PEBEPCHOr0 TOKOB
OCYyLLeCTBNSETCA WHAMKaTopoM 14. B 3aBMCMMOCTM OT MOMNOXEHUS
Tpexno3unuuoHHoro Tymbnepa 10 Ha nHamkaTope 14 GygeT otobpaxaTbcsi
COOTBETCTBEHHO 3HA4YeHWs1 NpOTeKaloLWwero NpPsMOro MMM PeBEpPCHOro, a
TakkKe COOTBETCTBEHHO NMMUTOB ToKa. /l3ameHeHe NMMUTOB MPAMOro unm
pPEeBEpPCHOro TOKa OCYLLECTBNSIETCS KHOMKaMn 8 1 9 COOTBETCTBEHHO.

12.1 Py4Hoe yrnipagrneHue pegepcom.

PyyHoe nepeknioyeHWe Ha peBepc Toka [OCTYMHO Bcerga, He

3aBMCMMO OT TOro 4TO oTobpaxaeTcs Ha uHAvkaTope 14 (cyeTymk

amnep-4acoB Mnu Tammepbl paboTbl MPSMOro M obpaTHOro TOKOB).

Mpy BKNIOYEHHOM BbINPSIMUTENE C Harpy3koW ANs MepeKrnoyveHns

HanpaBreHnsi Toka MoMb3yNTecb TPEXMO3WUUMOHHBIM Tymbrepom 10.

O6paTuTe BHUMMaHWe, 4YTO Tymbrnep TPEXMO3WUMOHHBLIN M paboTa

peBepca B nonoxeHun “AUTO” B py4HOM ynpaBsrneHum He paboTaeT.
12.2 Aemomamuyeckoe yripasrieHue pesepcom.

Ons paboTbl BbINpAMUTENs C aBTOMaTU4EeCKMM YynpaBrieHnem pesepca
Heo6x04MMO B CUCTEMHOM MeHI0 BbIOpaTb aBToMaTnyeckoe ynpasneHue
paboton pesepca (nn. 8.1) 1 yCcTaHOBUTb TPEXNO3ULMOHHBIA TyM6nep 10
B nonoxeHve “AUTO”. Ha vHgvkaTtope 14 otobpasatca Asa Gerywmx
BpeMeHun — Tarimep paboTbl NpsiMoro (Tpu paspsaa crnesa) U peBepCHOro
(Tpn paspsga cnpaea) TokoB. [Ina M3MeHeHUs BpemMeHn paboTbl
Tarimepa NpsIMOro TokKa WM NMuTa NpsIMoOro Toka — ycTtaHoBuTe Tymbnep
10 B nonoxeHue “FORWARD’ (BBepx). Konkamn 12 n 13 ycraHoBute
HeobxoOuMoe 3HayeHue TavmMepa B cekyHgax. [Ons N3MEeHEeHUNs
BpeMeHun paboTbl TaiMepa peBepCHOro Toka M NUMUTa PeBepCHOro Toka
— ycTaHoBuTe Tymbriep 10 B nonoxeHue “REVERSE” (BHM3).
Konkamn 12 un 13 yctaHoBWTEe HeobXxoAMMOe 3HayeHWe BpeMeHu



B CekyHdax. B 3aBucuMmocTn OT TOro, Kakoe HampaBneHue Toka
HeobxooMMO Ans Hayana paboTbl - B TOM MOMOXEHWe ocTaBbTe
Tym6nep 10. BkniounTte Harpysky Bkrniovatenem 18, u BepHute
Tym6nep 10 B nonoxeHne “AUTO". BbinpsMuTens aBTOMaTU4eCKM
OyneT yepegoBaTb MpoTeKaHWe MPSIMOrO M PEBEPCHOrO TOKOB MO
TaiMepaMm MO Kpyry AO Tex Nop, noka BbiNpsMuTens He Oyaer
BbIKITIOYEH, NPU 3TOM aBTOMAaTU4ECKOE BKIMIOYEHME PEeBEpPCHOro ToKa
OyaeT nHanUMpoBaTbCA CUHUM LBETOM MHAMKaTopa 11.

MpumMeyaHue. Cxema peBepPCHOro NepekntoyeHnst He BbIKIoYaeT TOK B Lienu
HarpyskM, a MeHsieT fWWb €ero HanpaefneHue, W CUHXPOHHO
nepeknoYyaeT 3HayeHVe NUMUMTa ToKa C NPSIMOro Ha PeBEpPCHbIN U
obpatHo.

V ewvix, B

13 PABOTA BbINPAMUTENA B PEXXME CTABUITN3ALINA
HAMPAXEHNA U TOKA

B pexume cTabunusauum HanpsbkeHus paboyvas Touka BbINpsMUTENs
O6yoer HaxoOWTbCS Ha TFOPU3OHTANbLHOW FIMHUM  BOMbT-aMNEPHON
xapaktepuctuku. B pexume crabwnusaumm Toka paboyas Touka
BbINPSIMUTENS ByAeT HAaXoAUTBLCS HA CyMMapHOW TOKOBOW BepTUKanbHOWM
nnHUKM (puc. 14).

O paboTe BbINpPAMUTENS C Harpy3koW B pexume crtabunusaumn
HanpsbkeHuss  “Constant V' OygoyT  CBMAETENbCTBOBATb  3efeHble
WHOMKaTOPbl Ha rMepegHe MaHenu CUNoBOro MOAyns W 3eneHbli
wHaukatop 5 (puc. 3) Ha nynbTe ynpaBneHusi, a TaKke BbIXOOHOE
HanpsbkeHve Ha wmHOukatope 4 WM NokasaHusl NPOTeKalLlero ToKa Ha
nHaukaTope 7. [lpu atom nokasaHusa “V limit’ n “V out ” 6ygyT nmeTtb
OOMHAKOBbIE 3HAYEHMS.

O paboTe BbIMPSMUTENS C Harpy3kon B pexume ctabunusauum Toka
“Constant C” ©OygyT cBMOETENbCTBOBaTb KpacHble WHAMKATOPbl  Ha
nepefHei naHenu CUMOBOro MoAyrns M KpacHbI CBETOAMOL Ha nynbTe
ynpaeneHust 6, MokasaHUs HanpsbkeHWs W MpoTeKalolero ToKa Ha
nHankatopax 4 v 7. Mpu atom, nokasaHus “A limit” n “A out ” 6yayT nmetb
OMHaKoBblE UMK BGNN3KME NO BENMUYMHE 3HAYEHMS.

PEXUM CTaOHIM3ALNH
Hanpspkerust “Constant 1V

BBIIIPAMUTEIIA
A

PEXKUM CTAOUIU3aLMH
V max (rouxa toka “Constant C”

XOJIOCTOTO XO71a) sbInpsmMumens

TOYKa KOPOTKOI'o
3aMBbIKaHUA

C evix, A
>

0 JIumMut TOKa
BBIIPSIMUTEIISA

Puc. 14 Bonsm-amnepHas xapakmepucmuka pabomesl
sbinpsamMumensi



Ecnv nnaBHO M3MeHATb COMPOTUBIEHME Harpysku OT GECKOHeYHOCTM A0
Hyns, To paboyasi TouKa cHavana oT OCM HanpshKeHus (ToYka XOrocToro
xoda) OyaeT nepemelyatbCcs BNpaBO MO FOPU3OHTANbHOM FIMHUN pexXnuma
"Constant V”. Tlpn [OCTVXEHUM NnUMUTE TOKa CUMOBOW MOAYMb
aBTOMaTuM4eckn nependgeTr B pexum crtabunusaumm Toka “Constant C”
(3aropaTca  kpacHble cBeTogMoAbl Ha MepedHen naHenu CuroBOro
moayns). MNpy ganbHenweM yMeHbLUEHUM CONPOTUBIIEHUS HarpyskuM TOK
OyneT ctabunusnpoBaH Ha YpOBHE NUMMWTA TOKa, a HanpshkeHue OyaeT
yMeHbLLaTbCA (BepTuKanbHas  nuHUA  Ha  BONbT-amnepHon
xapakTepuctuke). [JoCTwKeHne HanpshKeHWeM HyneBoro 3HauveHusi Oyget
COOTBETCTBOBaTb TOYKE KOPOTKOTO  3amblkaHus.  [lpu  n3MeHeHum
COMNpOTUBIEHUS B  obpaTtHom HanpasBneHun (OT  Hyns go
6eCcKkOHEeYHOCTN) NepexrniodeHne NPON3oNAET COOTBETCTBEHHO B 0OpaTHOM
HanpasneHuu.

14 CEPBWNCHBbIE BOSMOXHOCTU BbINPAMUTENA
BO BPEMA PABOThI

14.1  N3MeHATb 3HaYeHUs NMMUTa HanpsbkeHUs U IMMUTa ToKa MOXHO Kak
BO BpemMs paboTbl BbINpAMUTENs, Tak W Mepen BKIOYEHWEM
(BbikntoyaTens 18, puc. 3 — B mobom nonoxeHwuun). ns nameHeHns
nMMuTa HeobxoOAMMO BOWTM B HAaCTPOWMKY NMMUTa (KpaTKOBpPeMeHHoe
HaxaTue OBYyX COOTBETCTBYHOLUMX KHOMOK 2 - 3 (8 - 9) mepeBoguT
noovyepesHo WMHOMKATOp Ha OTobpaxeHwe HanpshkeHus (Toka) wnu
nMMuTa  HanpsbkeHust  (Toka), KOTOpbIi  BM3yarnbHO OTNMYaeTcs
MepLaoLLmm pasgenuTenbHbIM 3HaKoM. CrabunbHbIn
pasgenuTenbHbIi  3HAK  O3Ha4YaeT  OoTobpaxeHue  pearnbHOro
HanpsikeHus (ToKka), COOTBETCTBEHHO KHOMkM 2 - 3 n 8 - 9 paboTath He
OyayT.

14.2 Bo Bpems paboTbl BbINpAMUTENSA C TaMepoMm, kHonka 16 “select’ B
HaXaToM MONIOXXEHUM MO3BONSET MNOCMOTPETb Ha wuHaukatope 15
CTapTOBOE 3HAYyeHVe U CUMBOMMWKY CeKyHOAoMepa, Mpy OTNyCKaHWUu
KHOMKWN KPaTKOBPEMEHHO MOKaXeTCH CMMBOMMKA OKOHYaHus paboTbl
Tanmepa.

14.3 Tpwn paboTe pgo3atopa (onepatuBHbIA BblkmtoyaTens 18 Haxogutcs B
nonoxeHun “ON‘) HaxaTue kHonku 13 “select’ Ha wHgwkaTope 14
0TOOpa3nT CTapTOBOE 3HayeHuWe pJdo3atopa, a npu  OTNyCKaHWK
KpaTKOBPEMEHHO MOKaXeTCs1 BbIOPaHHbIA CMMBOS OKOHYaHUsi paboTbl
posaropa.

14.4 Tlpn paboTe OHEBHOro cyeTyMka (BbIMPSAMUTENb BKMIOYEH) HaxaTue
kHonkn 12 “tune” Ha wHamkaTope 14 oTO6pasunT MHopmauumio o
COCTOSIHUM paboTaroLLero HaKoMMTENbHOro CHeTYMKa.

14.5 Tlpn aBapunHoMm OTKIOYEeHUN BbINpsiMUTENS oT

nMTarowero  HanpsxeHumda v nocnegywouwem ero  BKIMHOYEHUN,
BbINPAMUTENL aBTOMAaTUYECKU MPOAOIDKUT pa60Ty C nocnegHnMmmn
YCTaHOBJTIEHHbIMWX NapamMeTpaMn HanpaxeHunAa n TOKa, CEeKyHOoMep
Ha4yHEeT OT4eT C Hyn4a, Taﬁmep C YCTaHOBJIEHHOro CTapToOBOIo
3HA4YeHUs, HaKOMUTEmMbHbIM W OHEBHOW CYETYMK npogorkat C
nocnegHero CoxXxpaHeHHoro 3Ha4eHu4.

15 BbIKINMOYEHWE BbINMTPAMUTENA

15.1 MNepesegute BbiknoyaTens 18, puc. 3 B nonoxenve “OFF’, Tekywas
nHdopmauus Tarmepa cbpocuTcs, a cyeTymKa - bydeT coxpaHeHa B
9HEpProHe3aBWCUMMYI0  MNamsATb  MNynbTa  ynNpasBneHus, wu  npu
nocnegyloLemM BKIoYeHnn cHeT ByaeT npogormKaTbes.

15.2 Mo ucteveHun 3agaHHOro BpemeHn paboTbl TavMepa WMnu gosatopa
OyoyT nogaBaTbCs  MHAMBMAyarnbHble  3BYKOBble CUrHanbl W,
Npou3oAET OTKIIOYEHWe BbINPAMUTENS B  3aBUCUMMOCTM U OT
BblIOpaHHOro OKOHYaHWs paboTbl. [N BbIKMIOYEHUS BbINPAMUTENS Y
CHATUA 3BYKOBOW CUrHanusauum nepesBeguTe BblkMoyatens 18 B
nonoxexuve “OFF.

15.2 BbiknioynTe nutalollee HanpsbkeHue BbIMPSAMUTENs BblKoyaTenem
nutanua 1 “POWER" Ha nynbTe ynpaBneHus.

15.3 Mpn anutensHOM nepepbiBe B 9KChnnyaTauuu BbINpsMUTENS
pekoMeHAyeM OTKMoYaTb BbIMPSMUTENb OT MUTAIOLLEro HanpsKeHus
400B.



16 CUCTEMbI BE3OMACHOCTU U 3ALLNTLI PABOTOCIOCOBHOCTH
BbINPAMNTESA

Bnok ynpaBneHuMsi OCHalleH CxemMoW 3awuTbl OT  OMacHoro
HanpsbkeHUs1 Ha BbIXOAHbLIX knemmax 6Gonee 40B. B cnydvae nosiBneHus
OMNacHOrO HanpsbkeHWs Ha BXOAHbLIX KMeMMax BbINPsSIMUTENS BHYTPEHHWUIA
nyckatenb nogayn nutalowero HanpskeHns 400B asTomaTtuyecku
Bblkntountcs. MNpu atom Bbikmovatens nutadus 1 “POWER’ (puc. 3) Ha
naHenu ynpaeneHus He OyaeT nepesanyckaTb 6ok, M Npu nepesanycke
BbINPAMUTENSA nuraroLwmnm HanpspKeHnem 400B BbINPAMUTENb
KPaTKOBPEMEHHO BKIMOYUTCA W cpasdy BbIKMoYUTCA. YToObI 3anycTuTb
BbINPSAMUTENb CHOBa HEOOXOAMMO YCTpaHUTb NpUYMHY. Bo3MOXHbIMK
npUYYHaAMM NOSIBNEHNS ONACHOTO HaNpPsPKEHUS HA BbIXOOHbLIX LIEMSX MOXET
ObITb  XMMMYECKOE 3arpsi3HEHNE BHYTPEHHUX MOBEPXHOCTEN BbINPAMUTENS,
npuBeLIee K yTevke 1nvM npobor NUTAKLLEro HanpsbkeHUsT HA BbIXOOHYHO
uenb, NMOO NOCTYMMEHWE BHELIHEr0 OMACHOrO HamnpsbkeHWUsT Ha LUMHbI
BbINPSAMUTENS.

B cwnoBom Mmogyne npedycMOTpeHbl — cregylowye  3awmThbl
paboToCnocoBGHOCTU BLINPSIMUTENS:

- NNaBHbIA 3anyck. Mexgy MOMEHTOM BKIOYEHUS U MOMEHTOM, KOraa
NMOSIBUTCA TOK Ha CWUMOBLIX LUMHAX, CYLUECTBYET MSITKUA MYCK BbIXOQHOMO
TOKa.

- 3awmTa OT nponagaHus dasbl. Ecnu npomsowen cbow B cucteme
nuTaloLero HanpsbkeHnn (notepst asbl, HegonycTMMOeE HanpsbkeHue B
CetTn) CuUroBoM Mopyfb aBTOMATUYECKM OTKIMOYMTCS, @ Ha CBETOBbIX
uHAMKaTopax CUMoBOro moayns Gyaet muraTb cuHuiA cBetoamof. Mocne
BOCCTaHOBIIEHUS1 NAPaMETPOB NWUTaOLLEN CETU, BbINPSAMUTESNb NPOAOIDKUT
paboTy, Bce NnapameTpbl ByayT COXpaHeHb!.

- 3awWwmTa OT neperpeBa. B cnyyae kakux-nnbo OTKIIOHEHWI B cucteMe
OXMaXAeHUs1 MPOUCXOANT aBapUMHOE OTKIOYEHNE CUIIOBOrO MoAyIs, 4TO
O6ynetr oTobpaxaTbCA MUralowyMn  KpacHbIM W 3efleHbiM LBETaMu Ha
nepegHei naHenu cunoBoro moayns. CHATue AeWcTBUS 3awuTbl nocne
OXNAXAEHUST  BO3MOXHO  Mepe3arnyckoM  MUTAlOWEro  HanpshkeHus
Bblkntoyatenem 1 “POWER’ Ha naHenu ynpaenexusi. lNpu atom, paboTa
BbINPSIMUTENST BO3MOXHA Ha MEHbLUEN MOLLHOCTW, HO B AanbHenem
HeobX0AUMO BbISIBUTL MPUYMHY NEeperpeBa u yCTpaHuThb ee.

17 OBCIYXMBAHUWE BbINMPAMNTENA

Mpenynpexaenne: K obcnyxuBaHuio [daHHOro obopygoBaHus U
TEKYLLEMY  PEMOHTY  [JOMyCKalTCs  TOMbKO  KBanuuUMpOBaHHbIE
cneunanucTel. Bcerga nepeg Havanom paboT no OGCNYyXUBaHWIO WU
PEMOHTY OTKIMOUMTE nogady 3nekTpoaHeprum!

B cunoBom Mopgyrne OCHOBHble paavaTopbl M Opyrve aremMeHTbl BO
Bpems paboTbl OXnaxgalwTcs MNPUHYOUTENbHO C  MOMOLUBID  ABYX
BEHTUNATOPOB, paboTatowmx ot 12B. MNoToMy paboTocnocobHOCTL MOAY NSt
HanpsMyo 3aBUCUT OT paboTOCMOCOBHOCTU 3TUX BEHTUNATOPOB.

MopuCTyI0 CMHTETUYECKYHO TKaHb BO3AYLIHOro dunbTpa HeobxoanmMo
cogepXaTb B 4YMCTOTE WM MEHATb Ha aHamnorMyHyro nmbo cTupaTb
MMEILLYIOCS B TENSON BOAE C MOKLLMMU CPEACTBaMM [ABa pa3a B rog unu
Yaile, B 3aBMCMMOCTM OT XMMWYECKOWN aKTUBHOCTM BO34yXa OKpyKaroLlen
cpenbl BbINpsAMUTENS.

Mpumeyanue: [1na CHATUSE TKAHW BO34YLUHOTO ounbTpa Heobxoammo ¢
HEKOTOPbIM YCUIMEM PABHOMEPHO CTalMTb Ha cebsi obevanky cunbTpa.
3amMeHuUTb WnM noctMpatb TKaHb unbTpa M B CYXOM COCTOSIHWM
YCTaHOBUTb TKaHb M obevalky Ha MecTo. [ns yCTaHOBKM TKaHW
BO3QYLUHOrO hunbTpa HeoOXOAMMO OLHOBPEMEHHO C YETbIPEX CTOPOH
HaTAHYTb TKaHb M HageTb 0bedvariky Tak, YToObl TkaHb Oblna paBHOMEPHO
npwxaTta no BCEMy NepUMeTpY.

Cneante 3a coeavHeHusMn nuTarowmx kabenen 400B. He
ponyckante ocrnabneHuii BUHTOB B COeAMHUTENbHBLIX KOMOAKaxX, KOTopble
MOTYT NPVBECTU K NMEPErpeBy 1 0OYrNMMBaHMIO KOHTAKTOB U NPOBOAOB.

Cneante 3a Tem, u4ToObl ObiMM HageXHO 3axaTbl BCe OoONTOBbIE
CoeaMHEHUs1 MeXay BbIXOOAHBIMU  KIEMMaMy U TOKOOTBOASILLMMU
npoBogHukamn. He 3axaTble GONTOBble COeQUHEHWs Bcerga BegyT K
NokansHOMy neperpeBy, OOYIMUBaHWIO U MPUKMNAHWMIO  pPe3bboBbIX
coeaunHeHWn 1 oTkasy B paboTe.

Ecnu BbinpsimuTens paboTaeT B HOpMaribHbIX  KIIMMaTUYECKMX
ycrnoBusix, To HeobxoaMMo pa3 B ABa roga MNpPOW3BECTU BHYTPEHHUN
KOHTPOMb BbINPAMUTENS: - BCKpPbITb KOpPNyC MOAyns;

- C MOMOLLBK CXKaToro BO34yXa BblAyTb HAKOMUBLUYKOCA Mbiflb C
pagmaTopa 1 BCceX BHYTPEHHUX NMOBEPXHOCTEN 3MEMEHTOB;

- MpoBepuUTb PaboTOCNOCOOHOCTb KaXAOro BEHTUMSITOPA OT BHELLHETO
MCTOYHMKA NUTaHWs, B Crydae ero craboro BpalleHus, 3aedaHus,
OCTaHOBKU UMW «IyAeHbS» MPOU3BECTU NPOPUIAKTUYECKYHD YUCTKY U
CMasKy NoALLMMHUKOB, NIMOO NOMHYO €ro 3aMeHy;

- MPOU3BECTU 3aMep COMPOTUBIIEHUSI U3ONALUN MEXAY NEPBUYHBIMU U
BTOPUYHbIMU LiensiMu. COOTBETCTBEHHO CONPOTUBMEHME OOIMKHO ObITh
He wmeHee 2MOM (nNpy OTKIOYEHUMU KENTO-3EMEeHOro npoBoaa
aHanusaTopa BbICOKOrO HanpshkeHusl);

- MPOM3BECTU BU3yallbHYD OLIEHKY COCTOSIHUSI CUIMOBOrO MoAynsi, npwu
HeobXxoaMMOCTN NPON3BECTU PEMOHT.




18 MPOBEPKA PABOTOCIOCOBHOCTW BbINPAMNTENA BE3
HAIPY3K/

UTtobbl ybeautbcs B paboOTOCMOCOOHOCTM  BLINPSMUTENS U
COOTBETCTBMWN YCTAHOBMIEHHOrO NIUMMTa TOKa C MPOTEKAOLWMM BbIXOOHbLIM
TOKOM B pexume cTabunmsauum Toka Heo6xoaMMo BbIMONHUTL CreayloLme
OencTBus:

18.1 Ha BbIXxogHble KNeMMbl CUMOBOrO MOAyNs noacoeauHwuTs 12-
BOMbTOBYIO Mamny HakanuBaHusi (Hanpumep, oT d)ap aBTomMobuns)
npv NOMOLLM ABYX NPOBOAKOB;

18.2 YcrtaHoBUTE NMMUT HaNpsXKeHUs 12 BOMbT;

18.3 YcraHoBuTe NUMKUT ToKa Ha yposHe 30-40 amnep;

18.4 bBe3 HarpyskM CO CTOPOHbI TOKOOTBOAOB BKIOYUTE BbINPSMUTEND
onepaTvBHbIM BbiktovyaTenem 18 (puc. 3). lNpu HopmanbHO
paboTatoLlem BbinpsiMyTENe famna JoShKHa 3aCBETUTLCS.

18.5 WM3meHsas nuUMUT HanpskeHnst B CTOPOHY YMEHbLUEHUS SPKOCTb
namnbl OOMKHA yMeHbluaTbCA. BepHute nuMUT HanpsbkeHus Ha
NPeXHUA YpOBEHb.

18.6 TMogknouvB namny K aHody W Kkatogy (K LWTaHram) Ha
ranbBaHN4YecKon BaHHe. Jlamna JormkHa 3acBeTUTLCS.

18.7 BblkntounTe onepaTuBHbIA BhikMovaTens 18 1 otcoegnHute namny
HakanmBaHus.

18.8 3akopotute  wWTaHmM (aHop n  katog) NPOBOAHUKOM,
BblagepXmBaowmm 1ok  okorno  40A. BkrounTe  BbINpAMUTENb
onepaTuBHbLIM BblkntoyaTenem 18. LiBeToBble MHAMKATOPbLI CUIOBOIrO
MOAYNA [OOMKHbI  3aCBETUTLCS KpacHbiM LBeToM. 370 Oyaer
roBOpUTb O TOM, YTO CMIIOBOM MOZYfb A3EeT TOK U BbIXO4HOW TOK
O6yneTt coBmagaTb C ycTaHoBrneHHbiM numuTom 30-40A. Cunoson
mMoaynb He OyderT AaBaTb TOK, €CMM HA HEM CUrHanuavpyertcs
MUraloLLMN CUHWI LBET (HedonycTMmMoe nuTatoLlee HanpskeHve).

21 TAPAHTUMHBLIE OBA3ATENLCTBA

BVP Electronics rapaHTtupyeT paboTocnocoGHOCTE BbINPSIMUTENS
nuTaHus B TedyeHne 36-TW MecsALEeB CO OHS MOKYMNKW, Mpu NpaBuilbHON ero
akcnnyaTauum n cobnogeHnm mep 6esonacHoctu. B TeyeHun ykaszaHHoOro
Ccpoka npeanpusiTue-u3rotoBuTens 6ecnnaTHo ycTpaHseT oOHapyXeHHble
pedbektel nMBo 3ameHsieT Ha HoBoe wu3genve. B cnyyae oTkasa
BbINPSMUTENS MO MPUYMHaM 3aBOACKOrO Gpaka unu ApyrMM npuunHam,
obpatntecb MO MecTy ero npuobpeTeHus, unu Ha BebcawnT:
http://www.bvp.com.ua.

YcnoBusa rapaHTuu:

1. FapaHTus gencTBUTENbHA TOMbKO MPWU HanWyMM 3anoriHeHHoro [fapaHTUHOro
TarnoHa.

2. FapaHTUMHBLIA PEMOHT MPOM3BOAUTCSI B TeYeHWe rapaHTUAHOro CpokKa,
yka3aHHOro B [apaHTUNHOM TanoHe.

3. CepuiiHbin HOMEpP U MoAenb U3Aenust AOMKHbl COOTBETCTBOBATb yKa3aHHbIM B
["apaHTuiHOM TanoHe.

4. Napenvne cHUMaeTcs ¢ rapaHTuy B Crydae HapyLleHusi MpaBun, U3NOXEHHbIX B
WHCTpyKUMM No akcnnyaTaumu.

5. Niagenvie cHUMaeTCsi C rapaHTuu B CneayroLmx cny4vasx:
- MPW HanuMuuu crnefoB MOCTOPOHHEro BMeLlaTenbcTBa (MoMnbiTka pemoHTa
nsgenusi B HeynonHOMOYEeHHOM CEPBUCHOM LIEHTpE);
- ecnn obHapyxeHbl HeCaHKLUMOHMPOBAHHbIE W3MEHEHUs1 KOHCTPYKUMW Wnn
CXeMbl U3genus.

6. MapaHTusi He pacnpoCcTpaHsieTcs Ha CreayrLIne HEMCNPaBHOCTH:
- MexaHu4eckne NoBPEXAEHWsI U NOBPEXAEHUS B pe3ynbTaTe TpaHCNopTUPOBKY;
- MNOBPEXAEHUs, BbI3BaHHblE MONafAaHNeM BHYTPb W3AEnusi MOCTOPOHHUX
npeameToB, aTMOCEpPHbIX OCaLKOB, KWUAKOCTEN, NapoB arpecCHBHbLIX BELLLECTB,
MeTannMyeckmx NpeamMeToB, HaCEKOMbIX;
- TNOBPEXOEHWsl, Bbl3BaHHble CTUXMEW, MoXapoMm, ObITOBbIMM dakTopamu,
BHELIHUMUW  BO3AEWCTBUSIMW, HENPaBWUMbHbIM  MOAKIIOYEHWEM, @  TaKke
HecuyacTHbIMUK cryJasamu;
- TMOBPEeXAEHWsl, Bbl3BaHHbIE HECOOTBETCTBMEM NapameTpoB MNUTaOLLMX,
TeNeKoOMMYHMKaLMOHHbIX, KabenbHbIX CeTeN, BHELUHUMY hakTopamu;

- 06opynoBaHMe aKcnIyaTupoBarnoch 6e3 3alMUTHOTO 3a3eMIIeHMs;

- TMOBPEXOEHWS, BbI3BaHHbIE WCMOMb30BaHUEM HECTaHAAPTHbIX PaCXOAHbIX
MaTepuaros, BbIXO[4HbIX kabenei, NnepexoqHNKoB, afanTepos.

7. BVP Electronics cHumaeT ¢ cebs OTBETCTBEHHOCTb 3a BO3MOXHbIV Bpen, NpsMo
WUNN KOCBEHHO HaHeceHHbl npoagykuven BVP Electronics nogsam, goMaluHum
JKMBOTHbIM, WMYLLECTBY B CIyyae, ecrnu 3TO MpOM3OLUNO B pe3ynbTare He
cobniogeHuss npaBun M YCrIOBMW  3KCMfyaTauuu, YCTAHOBKM  U3Aenus,
YMBbILLMEHHBIX UM HEOCTOPOXHBLIX AENCTBUI NOTPEGUTENS NN TPETBUX NULL.



