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1.1

1 3ATAJIbHE NMPU3HAYEHHA IXEPENA XXUBNEHHA

Ixepeno xwueneHHss BVP TR 15V 100A (man. 1) - ue iMnynbcHWiA
nepetsoptoBad  Mepexesoi Hanpyrm 230B 50 [y B nOCTiMHY
perynboBaHy Hanpyry go 15B, i3 perynboBaHum niMiToM CTpymy OO
100A.
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Man. 1. ImnynscHe Oxepersio XUsneHHs MocmitiHo2o0 cmpymy
BVP TR 15V 100A

Po6oui ymoBwu ekcninyaTauii:

- BXiAHa Hanpyra 3miHHoro cTpymy: 230 + 23B, 50 I'y;

- Temnepatypa goBkinns: sig +5 go +40°C;

- BigHOCcHa Bormorictb noBiTps: He Ginbwe 90% 3a TemnepaTyporo
+25°C;

- atmocdpepHun Tuck: 84 — 106.7 klMa.

[xepeno XuBneHHs npu3HayeHe Ans 3abesneveHHsA cTabinbHOK0

NOCTIHOK BUXIAHOK HaMNpyrow M CTPYMOM eNeKTPOHHUX npunagis nig,

Yac MpOEeKTyBaHHs, BWPOOHWUTBA, [OCMIMKEHHA Ta PEeMOHTY

pafioenekTpoHHOI anapaTypu, €NeKTPOHHMX i eneKTPUYHUX BUpPOGiIB.

LBnaka ycTaHOBKa BWXIOHWMX 3HA4YeHb Hanpyrm Ta  CTpymy,

napanenbHa uudpoBa iHAVKALIA LMX NapaMeTpiB, a TakoX Pexum

crabinizauii ogHoro 3 napameTpiB HaJalTb 3pYYHOCTI Nig Yac poboTu

3 [DKEperiom >XMBMeHHs. HeBenuki po3mipn nNpu BIAHOCHIA BUCOKIN

NOTYXXHOCTi, CTabinbHiCTb NapameTpiB, MOXNMBICTb 6Ge3nepepBHOI

pobOTM Ha MOBHI MOTYKHOCTI [AO3BONSAIOTb  BMKOPUCTOBYBATU

AXXepena >XuBneHHs B 6aratb0X MPOMUCIIOBMX rany3sx, B TOMY Ynchi v

AN KUBIMEHHA ranbBaHiYHMX BaHH.
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2 BUMOI'M BE3IEKN

CTyniHb 3axuCTy Bi YpaXKeHHsi eneKTPUYHUM CTPYMOM [PKEpero
XUBMEHHS BiAHOCUTLCS A0 knacy 1.
Enexktpobe3neka npunagy 3abe3ne4vyeTbcs
YNHHUKaMU:

- eneKkTpuYHa MILHICTb i3onauii MK BXiAHUMU i BUXiAHMMMK KOnamu
oxepena BuTpumye 6e3 npoboto  BuNpoOyBarnbHy Hanpyry,
cepeaHbOKBaApaTUYHe 3HayeHHs sKol gopisHioe 1.5 kKB Bnpogoex
5 XBUNWH;

- BENnuYMHa ornopy i3onauii MpK BXiAHOK Mepexerlo XWBMEHHs i
BUXIAHUM €NEKTPUYHUM KONOM B YMOBax MiABULLEHOI BOMOroCTi -
He MeHwe 2 MOm.

B pxepeni xuBneHHs € Hebe3neyHa ANS XUTTA Hanpyra, ToMy npu

ekcnnyatauii HeobxigHO CyBOpO AOTpMMYyBaTUCS  BiAMNOBIOHWX

3anobibkHMX 3axoaiB:

[bkepeno >XUBMNEHHS Ccnig MigknioyaTM B XKUBRSYY Mepexy i3

3a3eMIIeHHAIM. 3 MeTOK eNeKTpoGe3nekn ogHa 3 BUXiAHUX Krem

OKepena XWBMEHHA Mae OyTu 3as3emsieHa 3a [OMNOMOrow

rBUHTA 3a3eMJIeHHs Ha 3agHin  nadHeni 6noky. Akuwo

HaBaHTaXXeHHs1 abo obnagHaHHSA, WO 3'€OQHYETbCA 3 OKeperom

XXUBMEHHS MaloTb BiacHe 3a3eMIleHHs, TO JoOaTKOBe 3a3eMIIeHHSs

He NoTpibHo.

He ponyckanTe nonagaHHs ycepeauHy Kopnycy Yyepes BeHTUNALIHI

OTBOPW CTOPOHHIX NPEeAMETIB, KOMax, aTMocepHnx onagis, piavH,

napis XiMiYHO arpecnBHUX PEYOBUH, NUIY.

HaCTynHUMU

2.3.3 Axkwo npaueTe 3 ranbBaHiYHUMKM BaHHamu abo B ymoBax XiMi4HO

234

235

2.3.6

arpecuMBHOIO OTOYYIOYOro cepefoBulla, TO BiACTaHb Bif BaHHU
(arpecuBHoro mxepena) 4o 6roka XvMBneHHs Mae Oyt He MeHLwe 1
METP, @ TaKoX BIOK XXMBMEHHS Mae CTOATU He HbkYe HiX 1 MeTp Big
piBHA NOBEPXHi BaHHMW.

He 3akpuBanTe BEHTUMAUIMHI OTBOPU Ha KOpMyCi MpaLoryoro
JKepena XMBMNEHHs, Le nepelkompKatume BEHTUNAUIT MoBiTpA
npunagy i MoXe NpPMBECTW OO MOro neperpiBaHHA Ta aBapiHOro
BiOKMOYEHHS.

He ponyckainTte po6oTy axepena Ha BeNIMKUX CTpymax i3 cnabo
3aTArHYyTMMU BUXiAHUMU Knemamu.

He 3actocoByinTe BXigHi i BuUXigHi LWHypuW, WO He BignNoBigalTb
HaBaHTaXEHHIO MO CTPyMy.



2.3.7 TlMpu nigkniodeHHi  DpKkepena  KMBMEHHA OO0  iHWuWX  gxepen
(akymynsitopam i TomMy nogibHe), cyBOpo AOTPUMYMWTECb
MONAPHOCTI 3'€AHaHHA npunaais.

2.3.8 He posbupante Koprnyc [mKepena >XWBMEHHS, SKWO He MaeTe
KBanigikaLliHUX HaBU4OK.

2.3.9 PeMOHT mxepena XUBMEeHHS PeKOMEHOYETbCS pOOUTH B CEPBICHOMY
LeHTpi BUpobHuka abo Toprosoro npeactaBHuka. OCHOBHI CXEMHi
pilleHHs By3niB [mKepena >XWBMEHHS MOXHa 3HaWTM Ha  CcanTi:
https://bvp.com.ua.

3 OCHOBHI TEXHIYHI XAPAKTEPUCTUKN

3.1 XKuBneHHA [mKepena 30INCHIOETLCA Bif, Mepexi 3MIHHOro CTpymy
Hanpyroto 230 + 23B, yactoTtoto 50 I'y;

3.2 MakcumanbHa crnoxuvBaHa NoTYXHICTb AKepena - He binbwe 1940 BrT;
CnoxwvBaHa NoTyXHiCTb 6e3 HaBaHTaXeHHS - He binbLue 15 BT;

3.3 KK[I mpxepena - He MeHLwe 85 %;

3.4 CryniHb 3axucty 06onoHkm — IP21;

3.5 [xepeno ponyckae 6OesnepepBHy pobOTYy Ha MakcumarnbHin
NOTY>XHOCTi B po604MX yMOBaXx Linoao60B0o Npu 30epeXeHHi TEXHIYHMX
XapaKTepUCTUK;

3.6 [xepeno moxe npautoBatn B pexumi crabinizauii Hanpyrm abo B
pexuMi cTabinizauji ctpymy. lNepemMukaHHsi peXxnmiB — aBTOMaTUYHeE,
3anexuTb Bif BCTaHOBIMEHUX MapameTpiB [mpKepena i 30BHILLUHBOMO
HaBaHTaXeHHs. |HAVKauia pexumiB cTabinisauii: Hanpyau - "Constant
Voltage” — 3eneHun konip ceitrnogiogy; cmpymy - pexum "Constant
Current’ — yepBOHWIA cBiTNOAIO;

3.7 BipobpaxeHHs BMXigHWX MapameTpiB  3AINCHIOETHCA KOMbOPOBUM
rpacgpivHum  TFT pgucnneem (mani  Aucnnen), fgiaroHanb KOTPOro
cknagae 2.8”, posnogineda 3gatHicte — 320*240 nikcenen. CuHin
Komip napameTpiB O3Hayae, WO OTpUMaHe 3HayeHHs Gyae obHyniHe
npw HacTyNHOMY YBIMKHEHi 6MOKy XMBMEHHS;

3.8 PerynioBaHHa nimiTy BuxigHoi Hanpyru: Big 0.5 pgo 15 B; kpok
BijoOpaxeHHs  iHauMkaTopa Hanpyrm 0.05 B;  perynioBaHHS
3[iACHIOETLCA MOKPOKOBO MNepeMuKavyem fiBopydy 3HM3Y i MraBHO B
MeXXax KpOKy BepxHiM perynstopoM. Moxnuse 36iMblUeHHA MiMiTy
Hanpyrm o 33% BiA MakcuMmarnbHOrO 3HayeHHs 3a paxyHoK
3MEHLUEHHs NiMiTy CTpyMy, BiAnoBiAHO Ha TOW caMuW BiACOTOK, ANs
3anobiraHHs NepeBULLIEHHST MaKCUMarbHOI NMOTY>KHOCTI;

3.9 PerynioBaHHa nimiTy BuxigHoro cTtpymy: 1.0 — 100 A;  Kpok
BigoOpaxeHHsa  ctpymy: 0.5 A; perynioBaHHA  34iNCHIOETBCA

NMOKPOKOBO NepeMuKkavyeM NpaBopyy 3HM3Y i MNaBHO B MeXax KpoKy
BepxHiM perynatopoM. Moxnuee 36inbleHHs nimity ctpymy go 33%
Bi, MaKCMMarnbHOro 3Ha4eHHs 3a paxyHOK 3MEHLUEeHHS MiMiTy Hanpyru,
BiQNOBIOHO Ha TOW camMwii BIACOTOK, Ansi 3anobiraHHs NepeBULLEHHS
MaKcuManbHOI NOTYXHOCTI.;

3.10 B mxepeno xumBneHHs BOygoBaHi iHpopmaTmBHI BaTMETP, TEPMOMETP
(nokasye TemnepaTypy pagiaTtopa B cepeguHi 6noky), cekyHAoMip,
HakonuyyBanbHUA NiYUIBHUK amMnep-roguH;

3.11 OguHnua Bumipy BOydoOBaHOro BaTMETPY — BaT 3  TOYHICTIO
BigobpaxeHHs 0.1 Bar;

3.12 CekyHgomip npautoe B roguHHomy Bumipi. CekyHOOMIp cTapTye Big
1 cekyHam o 999 roguH 59 xBunuH 59 cekyHa. CekyHOooMip Moxe
0oOHYNATM nonepedHe 3HayeHHs poboTn, abo npogoBXyBaTH
HakonuyyBaTu 4Yac poboTwn, nepexid 3AINCHIOETBCA MNP BUMKHEHOMY
oxepeni XvBMeHHs (BUMUKay B noroxexHi “OFF”) piskum NoBOpoOTOM
BiJ Hynsi OO MakCMManbHOrO 3Ha4yeHHs MOKPOKOBOrO Mepemukada
Hanpyru;

3.13 JliyunbHuk npautoe 3  npammuMm paxyHkom Big 0.001 go  9.999.999
aMnep-roguH,  Po3AinoBi  3HaKM  BiOOKPEMMIOITbL  Kinoamnepu
(kinoBatu) Big amnep (BaT) Ta Miniamnep (MinieaT); NiYUNBHUK MOXe
0BHYNATM nonepedHe 3HayeHHs poboTn, abo npogoBXyBaTH
HakonuyyBaTu 4Yac poboTwn, nepexid 3AINCHIOETECA MPU BUMKHEHOMY
oxepeni XvBMeHHs (BUMUKay B noroxeHHi “OFF”) piskum NoBOpoTOM
BiJ Hynsi OO MaKkCMManbHOrO 3Ha4yeHHs MOKPOKOBOrO Mepemukada
CTpyMmy;

3.14 OcHoBHa noxmbka yCTaHOBKM i BiJoOpaXKeHHs BUXIQHOrO CTPymy B
eneKTPUYHOMY KONi HaBaHTaXeHHs: He b6inbw +2.5% C max + ogHa
rpagadisi MOnoALIoro po3psiay;

3.15 OcHoBHa noxvbka YCTaHOBKM i BiJOOPaXEHHS] BENUYMHU BUXIAHOT
Hanpyrm mkepena He 6inbw: *1.5% V max + opgHa rpagauis
MOSOALLOro po3paay;

3.16 HectabinbHicTb BWUXigHOI Hanpyry Big 3MiHK BXiOHOIT Hanpyru
XuBneHHst Ha £ 10% Big HomiHambHOro 3HadeHHsi 230 B, y pexwumi
ctabinizauii Hanpyru He nepesuwye 0.4% Big MakcumanbHOro
3Ha4YeHHs BUXiAHOI Hanpyru V' max;

3.17 MNynbcauin  BUXIQHOI  HanNpyrn [HKepena >XUMBMEHHA B  PeXuMi
ctabinizauii Hanpyrn npu HaBaHTaxeHHi 0.9 P max He nepeBuLLYOTb
1.5% eekTMBHOro 3Ha4YeHHs Big MakcMmarieHOi BUXIQHOI Hanpyru;

3.18 HectabinbHicTb BMXiAHOI HaNpyry mkepena XWBMEHHA Nig Yac 3MiHu
TemnepaTtypu oTodytodoro nosiTpa Ha 10° C B pexumi ctabinisauii
Hanpyrn He nepesuLtye 0.3% Big MakcMMarnbHOrO 3Ha4YeHHs BUXiQHOI
Hanpyru ¥ max;



3.19 MakcumaneHuiA BUKWA BUXIAHOI Hanpyrn npu BKIIIOYEHHI DKepena
XKVMBMEHHST  He BUXOAUTb Ha BenuuuHy Oinbwy, Hix + 3% Big
MaKcuUMarnbHOro 3Ha4YeHHs1 BUXiAHOI Hanpyrm ¥V max y AianasoHi Big
0.3 po 1.0 V max;

3.20 [xepeno XMBMEHHS MOCTIMHOrO CTPyMy [oMyckae napanenbHe
3'egHaHHsA OBOX i Binblue OAHOTUNHMX [KEPen >KMBIIEHHS; @ TaKoX
nocnigoBHe 3'egHaHHs OnokiB 3 OoAHaKoBWMM niMiToM cTpymy. [pu
LbOMY HeobOXiAHO OKpPeMO 3a3eMnUTU BUXiOHE eNneKTpUYHEe KOro BCiel
KOHCTPYKLLi;

3.21 B pxeperni >KMBMEHHA BUKOPUCTOBYETLCA MPUMYCOBE MOBITPSHE
OXOMOOXKEHHS;

3.22 B pxepeni uBNeHHs nepenbadeHi 3axuctu Bif CTpUOKIB BXigHOI
XKMBMSYOI  Hanpyrn, nepeBaHTaXeHHs, neperpiBy, KOPOTKOro
3aMUKaHHS;

3.23 CepepgHint yac 6e3BigMOBHOI pobOTU JKepena XMBMeHHA B poboumx
ymoBax: He meHwe 10 000 roauH;

3.24 CepepgHivi TepMiH Cry>kbm - He MeHLwe 5 pokiB;

3.25 [iana3oH poboumx Temnepatyp : Big +5 go +40°C;

3.26 abapuTHi po3amipu mxepena XUBMEHHS:

(LLnpuHa x Bucota x Mnu6uHa): 275 x 135 x 240 mm;

3.27 Maca mxepena XuBrneHHs: 4.2 Kr.

4 CKITAO KOMIMIEKTY PKEPENA XXVBJIEHHA

Y koMnnekT opKepena XuBneHHA BXoAATh:

4.1 IMnynbCHe JKepero XXMBNEHHS NOCTiHOro cTpymy — 1 og;
4.2 WHyp xuBneHHA 230B i3 3azemneHHsm — 1 of;

4.3  IHcTpyKuia 3 ekcnnyaTauii — 1 of;

4.4  YnakoBka — 1 oa.

Oxpemo MOxHa npuabdaTtn 3HIMHUI NOBITPAHWI PINbTP ANS OXepena XUBMNEHHS,
SAKMA MpusHadyeHun  ansi poboTm B ymMoBax XiMIYHO arpecuBHOrO OTOYYKOYOro
cepegoBuLla (ranbBaHili).

5 MPUHUWIT POBOTU

[xepeno XvBNEeHHs1 NepeTBOpoE 3MiHHY Hanpyry xusrneHHs 230 B y
nocTivHy Hanpyry Ao 15B Ta NocTiHWIA CTPYM Ha BUXiAHUX KnemMax.

Bnok XuBNeHHs MoOxe npautoBaTM B pexumi ctabinisauii Tinbku
ogHOro 3 napameTpiB — Hanpyrm abo cTpymy. Lle 3anexute Big
BCTaHOBMEHUX MapameTpiB 6MoKa XMBMEHHS, a TakoX Bif napameTpisB
HaBaHTaXeHHs, ke NpuegHyeTbCA A0 Grioka XuBMeHHS. FAKWO B NpoLeci
poboTK 3MiHIOBaTU nNapameTpu HaBaHTaxeHHst abo NiMiTM Hanpyru 4u
CTPpyMy, TO MEepeMUKaHHs pexumiB cTabinisauii 6yae Bigobyeatucs
aBToMaTn4HO. Ha poboTy 61ioka XMBNEHHS B pexumi cTabinisaii Hanpymm
BKasye cBiTnogion 3eneHoro konbopy “Constant Voltage”, a pexvum
poboTu cTabinizauii ctpymy — yepsoHoro “Constant Current’.

KoHCTpyKTMBHO BMOK CKMagaeTbCa 3 YOTUPbOX NNAT, SKi PO3TallOBaHi
B MeTaneBomy kopnyci. [Ons 3abe3nevyeHHss HOpManbHOro TennoBOro
pexuMmy BCepeduHi Kopnyca BCTaHOBMEHUA BEHTUNSTOP,  LUBUAKICTb
poboTK SAKOro 3anexuTb Big TemnepaTypu pagiatopy B cepeauHi 6noky. Y
BUNagKy neperpisy B CUCTEMi OXONMOMKEHHSA BiAOyAeTbCs aBapiiHe
BiJKMOYEHHS1 OnoKa XMBMeEHHs, Wo Oyae BigobpaxaTucs curHanisadieto
neperpisy — Mo4YeproBe MepPexTiHHA YEepBOHUM Ta 3€feHVM KOfbOPOM
cBiTnogiodiB Ha nepefHi naHeni. [na BuMxogy Ha HOPManbHUA pPexum
poboTK nicns OXONOMKEHHs1 pajiatopa, HeobxiaHO nepesanycTnTn BGrok
BUMMKa4YeM BXigHoi Hanpyrm "POWER’, 10 HaxoguTbCs Ha 3agHin naHeni
6noky. [llpy NOBTOpPHMX BMNagKkax BWUMKHEHHS OfloKa >XMBMEHHS i3
curHanisaujelo npo neperpis, HeobXigHO MepeBipUTU npauesgaTHICTb
BEHTUNATOPA Ha 3agHin naHeni 6noky, cTyniHb 3abpyaHeHHs pagiaTopa,
HasiBHICTb AOCTaTHbOro 06’eMy MOBITPSI HABKPYIM B0Ka >KMBMEHHS.

B oxepeno xuBneHHs BOyaoBaHi iHbopMaTUBHI BaTMETP, TEPMOMETP
(nokasye TemnepaTypy pagiatopa B cepefuHi Omnoky), CceKkyHOOMIp,
HakonuyyBanbHUA NiYNNBHUK amnep-roguH, 3HayeHHs AKX
BigoOpaxatoTbcs Ha gucnnei. CeKyHOOMIp Ta MiUMMbHWUK amnep-roguH
MOXYTb OOHyNATW nornepegHe 3HavyeHHA poboTwn, abo npogoBXyBaTh
HakonuyyBaTW 3HayeHHsl, Mepexia 3AINCHINETbCA MNpPU  BUMKHEHOMY
Axepeni XvBMeHHs (BMMUKay B nonoxexHi “OFF”) piskum NoBOpoOTOM Big
HyNsi 4O MaKcUMaribHOro 3HayYeHHs BiAMoBiAHO MOKPOKOBOrO nepemukaya
Hanpyrv 4m cTpymy.

Ha nepegHin naHeni gxepena XWBNEHHSA PO3TallOBaHi opraHu
yNpaBrniHHS, JAWUCNNEN, CBITMNOBI iHOMKATOPY peXuMmy poboTV Ta BUXIOHI
knemu. Ha man. 2 nokasaHwW 30BHIWLHIN BUrMS4 nepefHbol naHeni
npunagy " postallyBaHHS Ha Hill BCiX OpraHiB ynpasriHHS Ta iHaukauii.
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Man. 2. PoamauwysaHHs1 op2aHig yrpassiHHs1 Ha repeoHil
naHeni Oxepera XUeneHHs

BUXiAHI KNemu;
onepaTVBHUIA BUMMKaY BUXigHOI Hanpyru Ta ctpymy “ON/OFF;
MOKPOKOBUIA nepemukay AianasoHiB “STEP” crtabinizauii Hanpyru;
nepwun kpok - go 3B, HacTtynHi popawTe no 2B, ocTaHHin -
PO3LUMPEHUN;
perynsatop “FINE’ 6inblu TOYHOI YCTaHOBKM pPiBHSA cTabinisauii Hanpyru
B MeXax KpOKy, Lo 0OpaHuii MOKPOKOBMM NepemMmKadem Hanpyru;
rpadpiyHmn gucnnen;
iHaukaTop pexumy crabinisauii Hanpyrmn “Constant Voltage” (C.V.) -
3eneHun konip 4m crabinisauii ctpymy "Constant Current” (C.C.) -
YepBOHUI KOTip;
perynsaTtop “FINE’ To4HOI yCTaHOBKW piBHS cTabinisauii ctpymy (nimity
CTPyMy) B MeXax KpOKy, Lo oOpaHui MOKPOKOBMM MepemMuKadem
CTpymy;
NMOKPOKOBUIA NepemuKad dianasoHiB “STEP” ctabinizauji ctpymy (nimity
cTpymy); nepwwui kpok - go 20A, HacTtynHi gopaiTte no 13A, a
OCTaHHiIN - PO3LLUMPEHNIA.

PA0K BATTMETPY T2 «exuip

Ha pgucnnei BigoGpaxaeTbca oAHOYacHO iHdopmalis npo BCi
napameTpu mkepena (man. 3).
WATT
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Man. 3. BidobpaxxeHHs1 iHgbopmauii Ha oucrinei Oxxepena XXueneHHs!

TepMOMeETPY
PsIIOK HATIDYTH + 2 - -
I'padiuna cmyxka
JimiTy Hanpyru =%
Psajgok crpymy ====»
I'padiuna cmyxka
JiMiTy cTpymy
Psitok Taiimepy **"* %
Psiiok JiYMIbHUKA ===

S

- Ha BepxHbOMy psaKy BigobpaxaloTbCsi 3HAYeHHs BaTTMETPY Ta
TepMoMeTpy;

- Ha psapky Hanpyrm niBopyd BigoOpaxaeTtbcs iHcopmauis npo
BuxigHy Hanpyry VOLTS, npaBopyd — nimiT Hanpyrv LIMIT;

- Mg psakom Hanpyru € rpadpidHa cMyxxka nimiTy Hanpyr, 4epBOHWUIA
Komip 3 3eneHMM OiryHKOM BKasye Ha [AianasoH KOpWUryBaHHA MiMiTy
Hanpyrn perynatopom “FINE’ 4, pewTa AianasoHy (KOBTWMA KOrip)
BCTaHOBIMOETLCS NOKPOKOBMM NepemMukayvem Hanpyrm “STEP” 3;

- Ha pspgky ctpymy niBopyd BigobpaxaeTbcsi iHdopmalis npo
BuxigHun ctpym AMPERES, npaBopyy — nimiT ctymy LIMIT;

- Mig psgkoM cTpymy € rpadidHa cMmyxka nimiTy cTpymy, YepBOHWUIA
Komip 3 3eneHnm GiryHkOM BKasye Ha Aiana3oH KOpUryBaHHs fiMiTy CTpymy
perynsatopom “FINE” 7, pewita Aiana3oHy ()KOBTUI KOMip) BCTAHOBMIOETLCS
NMOKPOKOBUM nepemukayvem ctpymy “STEP” 8;

- Ha psigky cekyHOoMipy miBopyd BigoGpaxaeTbecs iHdopmaLis npo
CTaH CeKyHAOMIPY (FOAMHM : XBUMMHM : CeKYHAM), @ MpaBopyy - rpadiyHa
nigkaska obpaHoro BapiaHTy poboTu cekyHOomipy (i3 OBHymneHHAM npwu
BuMukarHi 8] un HakonuuyBanHam 3HaveHs  [E;

- Ha psagky nidnnbHuka niBopyd BigoOpakaeTbcsl iHhopmauis npo
CTaH niunnbHUKa, a NpaBopyd - rpadpiyHa nigkaska obpaHoro BapiaHTy
poboTn  niyunbHWMKa (i3 OBHYNMEHHAM  MpU BUMMKaHHI un
HakonuuysaHHsaM sHadeHb [ED;



3eneHun konip undp Ha rpadivyHOMy Aucnnei nokasye, Wo mpKepeno
XKVMBMEHHs1 npautioe B pexumi cTabinisauii Hanpyri, 4epBOHWA Komip -
pexum cTabinizauii cTtpymy. CwuHin Konip napameTpiB O3Ha4ae, WO
oTpuMaHe 3HayeHHA Oyde oOOHyniHe nNpu HacTyMHOMY YBIMKHEHI Onoky
XKMBMEHHS.

Ha 3agHin naHeni (man. 3) 3HaxoAsTbCA: CEPiNHWMN HOMep mKxepena
XVBMEHHsl, MepexeBun Bummkad "POWER’, pos'eM LUHypa >XUBMEHHS
230B, rBuHT 3a3eMneHHs, BEHTUNATOP.
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Bentusrop I'BUHT 3a3eMJIeHHS yp

kuBjenns 230 B

Man. 3. PoamauwysaHHs1 opaaHig yrpasriHHs Ha 3a0Hil naHeni
OXeperia XXUBneHHsI

Akwo mKepeno XuBreHHs Oyde BMKOPWUCTOBYBaTUCA B YMOBax
XiMIYHO arpecvBHOrO cepefoBulia, TO [OAATKOBO MOXHa npugbatn
noBiTpAHUA inbTp. [MoBiTpAHWMA GinbTp (Man. 4) npusHadeHun Ans
3MEHLUEHHS Aji napiB XiMiYHO arpecuBHMX PEYOBUH Ha ernemeHTHy 6Gasy
npunagy, a TakoX Ans 3anobiraHHs NPOHWKHEHHS CTOPOHHIX NMpeaMETiB
ycepeavHy mrepena XUBMeHHs.

BcTaHoBMOETLCA (PINbTP BHU3Y MKepena XUBMEHHS N KpiMUTbCA Ha
Micue Hixok. Hikkn npukpydyiotecs Ao obuuavikn. Ha  dinbTp
Haknagaetbcs inbTpytoYva TKAaHWHA M NPUTUCKAETbCS 0OMYaliKo0.

B 3anexHocTi Big XiMIYHO arpecuBHOro nMOBITPS OTOYYHOHOro
cepefoBuLLa, 3abpygHeHOCTi poboYoro NPUMILLEHHST INbTPYIOYY TKaHWUHY
HeobXiAHO nepioanYHO NpoMMBaTK B TENNi BoAi abo 3amiHOBaTU Ha HOBY.

Oo0nyaiika ®@iabTp ®@inbTpyoya
TKaHHHA

6.1

6.2

6.3

6.4

Man. 4. lNosimpsHul inemp

6 MArOTOBKA 1O POBOTH

PosTtawyiite gxxeperno XuneHHs Ha poboyomy Mmicui, 3abesneumsLum
3pYyyHiCTb Y pobOTi 1 YMOBW JOCTaTHbOI BEHTUMALI.

BcTaHoBITL BUMMKaY 3 Ha NepefHin naHeni mxeperna XWBMEHHS B
nonoxeHHsa "OFF.

MigKNIoYnTL MEpPeXeBU LLUHYP XUBIMEHHA OO0 €NEKTPUYHOI Mepexi
xwuBneHHs 230 B.

YBIiMKHiTE ONOK XMBMNeHHs BUMUKadem “POWER®, Wwo 3HaxoauTbCs
Ha 3agHin naHeni 6noky. Mpu UbOMy Yepes Aeskuii Yac yBIMKHETbCS
AVCnnen - mxepeno XBMeHHs roToBo A0 poboTy.

Axwo 3bepiraHHa Ta TpaHCNopTyBaHHA [mKepena Bigbysanocs B
yMOBax, LIO Bigpi3HATbCA Big poboumx yMOB ekchnyatauii, To
nepen BKMOYEHHAM HeobxigHO BUTpPMMaTK 6ok B pobounx ymoBax
He MeHLW 1-1 FoaNHN.



7 POBOTA 3 IPKEPEJIOM >XVBJIEHHA

7.1 [xepeno xuBneHHs 3abesnedye oanH i3 HACTYMHUX pPexXunmiB poboTu:

- pexwum cTabinisauii Hanpyru ("Constant Voltage”);
- pexwum cTabinisauii ctpymy ("Constant Current”).
7.2 PoboTa mxepena 34iINCHIOETLCA HACTYMHUM YNHOM:
- SKwo nepepbavaeTbcs poboTa B pexumi crabinisauii Hanpyru, To
BCT@HOBIMIOETbCA  HEOOXiAHWWA  MIMIT  Hanpyry, a niMiT  CTpymy
BCTaHOBIMIOETbCA B MakCMMarbHe 3HaYeHHS;
- AKWo nepenbavaeTbcs poboTa B pexumi ctabinisadii cTpymy, To
BCT@HOBIMIOETbCA  HEOOXigHWIA  MiMIT  CcTpyMy, a niMiT  Hanpyru
BCTaHOBIMIOETLCS B MakcyMarbHe 3Ha4YeHHs.

7.3 [Ona oTpumaHHsa rapaHToBaHWX BUXIOAHUX nNapamMeTpiB [xepena
XWBINEHHST Ha BigganeHoMy HaBaHTaXKeHHI HeoOXiaHi 3'egHytodi ApoTn
TaKoro BHYTPILLUHLOrO nepepisy, LWob CTPyM HaBaHTAKEHHS HAa ApoTax
CTBOPIOBaB NajjiHHA Hanpyru He Ginbw 0.5 B.

8 HAJTAWWTYBAHHA NMAPAMETPIB
HanawTtyBaHHS niMiTIB Hanpyrm Ta CTpyMy [OOCSDKHE 6K npwu
YBIMKHEHOMY [DKepeni XWBMEHHS (nepemukady 2 (Man. 2) B NONOXEHHI
“ON’), TaKk i Npn BUMKHEHOMY Jpkepeni (nepemukay 2 B nonoxeHHi “OFF”).

8.1 BcTaHOBiTb MOKPOKOBMM nepemukadyeM 3 HeoOXigHWMA AianasoH
po60oTu, perynaTtopom 4 CKOpUrymTe TOUYHE 3HAYEHHSI MiMITY HaNpyru.

8.2 BcTaHOBWTb MOKPOKOBMM nNepemukadem 7 HeobxigHwui gianasoH
poboTu, perynatopom 8 ckopuryite HeobxigHWI NiMIT BMXigHOrO
CTpyMmy.

Mpuwmitka 1: B Mexax NOTY>KHOCTi [pKepena XUBMNEHHS MOXIMBE 30iNbLUEHHS
nimiTy Hanpyrm (nimity ctpymy) go 33% Big MakCMMarnbHOro 3Ha4eHHs
3a paxyHOK 3MEHLUEHHs NiMiTy cTpymy (niMiTy Hanpyru) BiANOBiAHO Ha
TOW camuii BigCOTOK.

8.3 [JoTpumyrouncb NONSIPHOCTI, NiAKMIOYUTE HaBaHTaXKEHHS OO0 BUXiAHMX
Knem 6roKa XXMBIEHHS.

8.4 BknioviTb [Kepeno XMBMNEHHs BUMUKAYeM 2, Ha aucnnei Bigobpassatbes
pearnbHi 3HaY€HHs1 Hanpyrn Ta CTPyMy B KOJi HaBaHTaKEHHS!, MOYHYTb
paxyBaTu BaTTMETP, CEKYHOOMIpP Ta MiYnMbHUK aMnep-roauH.

8.5 Tlicna poboTn BUMKHITL [Kepeno XWBMEHHs (MepeBediTb BUMMKaY 2 B
nonoxeHHs “OFF”).

Mpumitka 2: CekyHOOMIp Ta niYMMbHVK MOXYTb OOHYNSiTM nonepegHe
3Ha4yeHHs poboTn, abo NpPoaoBXKYBaTU Hakonu4yyBaTW Yac poboTu Ta
KiNbKICTb BMAAHMX amnepiB BignoBigHO, nepexig 34INCHIOETbCH npwu
BMMKHEHOMY [DKeperti XXMBMEHHS (BUMUKad B NonoxeHHi “OFF”) piskum
NMOBOPOTOM BiA4 HyNs A0 MaKCUMMarnbHOro 3HaYeHHsi MOKPOKOBOTO
nepemukaya Hanpyrm Ansi cekyHgomipa Ta nepemukada cTpymy Ansi
niYnnbHKKa.

9 POBOTA [PKEPEJIA 3 HABAHTAXKEHHAM

9.1 Po6oTa B pexxumi ctabinisauii Hanpyru

B ubomy pexumi Hanpyra Ta CTpyM Ha BWUXOLi DKepena >KUBMEHHS
BiANOBiJae ropu3oHTanbHiIN MiHii BONbT-aMNepHoi XapakTepUcTuKn, Aani
(BAX). Ha man. 5 nokasaHui rpadik, sIkKMii NosicHoe poboTy Oxepena
XKMBMEHHS B PI3HUX pexXmMmax poboTu.

Hanpyza N Touka (koca JiHist)
A Pexum crabimizarii "
MaKCUMaJIbHOI

Hanpyru “Constant Voltage R—

Vmax +33%

Vmax o “Constant Current”
b PerymoBaHHs
eryIIOBaHHs cTpyMy ”
Hanpyrua " » ‘ Cmax +33%
0 Cmax Cmpym

Man. 5. Bonbm-amnepHa xapakmepucmuka oxxeperna
XKUBIIEHHS

Onsa poboTtn B pexxumi ctabinisadii Hanpyru:
9.1.1 BcTaHoBiTb HeobxigHi BuxigHi napameTtpu (nn. 8.1-8.2).
PekomeHOyeMO BCTAHOBUTU MakcuMarbHe 3HauYeHHs cTpymy abo
B 3Ha4eHHs1 Tpoxm BinbLue o4ikyBaHOrO CTPYMYy HaBaHTaXKEHHS.
JoTpumyo4mCh NONSIPHOCTI, NIGKMIOYUTE HaBaHTaXXEHHS.
YBIMKHITb [HKepero XuBMeHHs (nepemukad 2 B nornoxeHHs “ON’).
Mpo poboTy mxepena B pexumi crabinisauii Hanpyru 6yae
BKagdyBaTW 3eneHni Komip BUXIOHUX 3Ha4YeHb Harnpyru Ha gucnneri,
3eneHun Konip iHaukaTopy 6 Ta nokasaHHA BUXiOHWUX 3HaYeHb
CTpyMmy.
Akwo nnaBHO 3MiHIOBATM ONip HABaHTaXEHHS Bi HECKIHYEHHOCTI
00 Hyns, To poboya Touka Ha BAX crnovaTky Big oci Hanpyrn (Todka
xonoctoro xogdy) 6yae nepemillyBaTtucs BNpaBO NO FOPU3OHTanbHIN NiHii
pexxumy “Constant Voltage”, a noTiM npu OOCATHEHHI CTPYMY 3HaYeHHS
niMity  cTtpymy  (Todka  MakcuMarnbHOi  MOTYXHOCTI)  BigbyaeTbcs
nepemukaHHs — i3 pexumy cTabinisauii Hanpyrn B ctabinisauilo cTpymy -
pexwum ”Constant Current”.

©©
EEGNEN
w N

Pexxum crabimizanii crpymy



Oani no BepTukanbHin ninii “Constant Current’, poboya Touka 6yae
onyckatuca BHU3 OO OCi CTpyMy. TOYKa TOpPKaHHsS OCi CTpyMy Bignosigae
KOPOTKOMY 3aMuKaHHi0. [pu 3MiHI OMopy HaBaHTaXXEHHS B 3BOPOTHOMY
HanpsMi, NepeMuKaHHs pexuMiB BigOyaeTbCsi, BiAMOBIOHO, B 3BOPOTHIN
NoCniJOBHOCTI.

9.2 Po6oTa B pexxumi ctabinisauii ctpymy

B uboMy pexumi Hanpyra i CTpyM [DKeperna >XUMBMEHHS BignoBigalTb
BepTuKanbHin niHii BAX, man. 5.
Ons poboTn B pexxumi cTabinisauii cTpymy:

9.2.1 BcTaHoBiTb  HeoOxigHi  BuxigHi napametpu  (nn.  8.1-8.2).
PekomeHgyemo BuXigHy Hanpyry BCTaHOBUTM B MakcMmarnbHe
3HayeHHs, abo B Te 3HaYeHHs, GinbLue SKOro JKeperno XUBIEHHS He
Mae fgaBaTu MNpW 3HWKEHHI HaBaHTaxeHHs (Ha BAX ue Touka
nepeTuHy BEepTUKamnbHOI NiHil Ta ropu3oHTanLHoON).

9.2.2 [JoTpumytounCb NOMAPHOCTI, NIAKMIOYUTL HABaHTaXEHHS.

9.2.3 VYBIMKHITb OXepero XMUBIEHHs (nepemukad 2 B nonoxeHHs “ON’).
Akwo HaBaHTaxeHHs BMOpaHe BipHO, TO AXepeno XuereHHs Oyae
3HaxoauTuca B pexumi crtabinisauii ctpymy “Constant Current’
(BepTukanbHa niHis Ha BAX Ta 4YepBOHWM CBITNOAIOA Ha NepeaHin
naHeni 6noka). Ha psagky cTpymy MOxHa nobayvTi, WO 3Ha4YeHHs
peanbHOro cTpymy Oyae [OPIiBHIOBATW 3HAYEHHIO MiMITYy CTpymy Ta
He ©Oyge 3anexatu BiA 3MiHM HaBaHTaXeHHs. Big 3miH
HaBaHTaxeHHs Oyae 3anexaTw TiNbK1 BUXigHa Hanpyra.

Mpvknag. AKWO NigKmiounT OO [Kepena >XUBMEHHS enekTpoMoTop, TO

11 CEPBUCHI MOXITMBOCTI

Mig yac neperpiBy mxepena >XMBMEHHS (NOYEProBE MUIOTIHHS
YEepBOHOrO Ta 3eNneHOro KomnbopiB iHAMKatopa 6 Ha nepefHin naHeni
Axepena), [mKepeno XVBNEeHHS aBTOMaTUYHO BUMKHETbCS. [ns Toro, wob
YBIMKHYTW [Keperno XMBMEHHA 3aHOBO HeOOXiAHO BMMKHYTM Ta 4depes
OeskuiA yac yBIMKHYTW BXigHy Hanpyry mkepena sumukadem "POWER",
IO 3HAaxXoAWUTbCS Ha 3agHin naHeni Gnoka. AKWO [HKEPEeno XMBMEHHS
4acTo BWMMMKAETbLCA 3 MPUYMH  Meperpisy HeobXigHO nepeBiputu
npauesfaTHiCTb BEHTUNSATOpa BCEpenuHi 61oKy, HasiBHICTb AOCTaTHLOI
NOLLi NOBITPS HABKOMO Kepena XUBMeHHS.

Mpy Kngkax Hanpyrm Mepexi >XUBMEHHS [HKeperio >KUBMEHHS TakoX
aBTOMATMYHO BMMKHETLCS, @ MOTIM Npu cTabinisauii XnBNs4oi Hanpyru
230B caMoCTiNHO YBIMKHETLCS.

Mpy KOXHOMY YBIMKHEHI Dkepena XuBrneHHA Bumukadem "ON/OFF’
30IACHIOETLCA  aHania  npauesfaTtHOCTi  CMINOBOro  MnepeTBoproBaya
oxepena iy BuNagky BigMOBM (NONOMKKM) BiAOYyAETbCA  MUMOTIHHSA
avcnneto. Akwo nepesanyck 6noka xueneHHs Bumukadyem "POWER” He
poriomarae, B TakoMy pasi HeobXigHO 3B'A3aTvcs i3 cepBicHOIO cry6oto
TexHivyHoi nigTpumkn BVP Electronics un npopaBuem obnagHaHHs anst
npoBeAeHHS PEMOHTHMX POBiT.

nimit Hanpyru 6yge Bu3HavaTM OBOPOTU ENEKTPOMOTOPY Ha Maromy
HaBaHTaXeHHi (pexxum “Constant Voltage”), a nimit ctpymy (pexxum ”Constant
Current’) — MOMeEHT 06epTaHHs, cuny TArM Npu BENIMKOMY HaBaHTaXKEHHI.

10 BUMKHEHHA OXEPEJA XXVBNEHHA

10.1 [Ons Toro, wob BUMKHYTW BUXiQHY Hanpyry W CTPyM HaBaHTa)XEHHS
nepesegiTe BUMMKaY 2 B nonoxeHHs “OFF.

10.2 BUMKHITE MepexeBy Hanpyry [pKeperna XUBMNEHHS BUMUKaAYeM
"POWER’ Ha 3apgHi naHeni 6noky. Yac noro BUMKHEHHSI MOXe
3anMaT Kinbka CekyHa.

10.3 TMpu TpuBanin nepepsi B eKkcnfyaTauili Onoka XUBMEHHS
pekomeHOyemMo Big'egHaTVM  MKepeno Bi4 30BHIUHbOI  Mepexi
xwuBneHHs 230 B.



12 TAPAHTIVHI 30B0B'A3AHHA

BVP Electronics rapaHTye npauesgaTtHiCTb [DKeperna >XWBMEHHA
BMpoAoBxX 36-Tu MicAUiB 3 AHA KyniBni, Npy NpasBumbHin MOro excnnyartawii i
JoTpumaHHi  3axopiB  6e3neku.  [lpoTArom  3a3Ha4YeHOro  TEPMiHY
nianpueMcTBO-BUPOOHMK Oe3KOLITOBHO YycyBae BusBMeHi dedektn abo
3aMiHIOE Ha HOBMI BMPIO. Y pasi BiOMOBU [Kepena XMBMEHHS 3 MPUYMH
3aBOACbKOrO Opaky abo iHWMX NpuYMH, 3BEpTalTeCb 3a MiCLEM WOro
npuabaHHs, abo Ha caiT Bupo6Huka: https://bvp.com.ua.

YMoBM rapaHTii:

. MapaHTisa gincHa Tinbkn 3a HasiBHOCTI 3aNOBHEHOro ["apaHTiHOro TanoHy.

2. [apaHTinHWA PEeMOHT pobMTbLCA BNPOOOBX rapaHTIMHOrO TepMiHy, BKa3aHoro B
["apaHTinHOMY TanoHi.

3. CepintHnin  Homep i Mopgenb BMPOOY MNOBWHHI BignoBigatM Bka3aHuUM B
["apaHTinHOMY TanoHi.

4. Bupib 3HiMaeTbCs 3 rapaHTii y pasi nopyLUeHHs1 npaBui, BUKNageHux B IHCTpyKuUii 3
ekcnnyaradii.

5. Bupib 3HiMaeTbCa 3 rapaHTii B HaCTyMHUX BUNagKax:

- 3a HasBHOCTI CnigiB CTOPOHHLOrO BTPY4YaHHs (cnpoba pemMoHTy BMpPOOYy B He
YNOBHOBaXXEHOMY CEPBICHOMY LIEHTPI);

- 3@ HasiBHOCTi HECAHKUINHMX 3MiH KOHCTPYKLii abo cxemu Bupoby.

6. MapaHTii He PpO3NOBCIOAXYOTECA Ha HACTYMHI HECMPABHOCTI:

- MeXaHiuHi YLUKOKEHHS Ta YLUKOAXXEHHS B pe3ynbTaTi TPaHCNOopTYBaHHS;

- YLIKOMXEHHS, BUKIUKaHi NonagaHHsM BcepeauHy BUPODY CTOPOHHIX nMpegMmeTis,
aTmocdpepHux onagis, piavH, NnapiB arpeCUBHMX PEYOBUH, METANEBUX NPEAMETIB,
KoMax;

- ekcnnyaTtauis 6noka XUBIEHHS B yMOBax XiMiYHO arpecvMBHOrO cepefoBuLla
Onuxye Hix 1 MeTp Big Axepena arpecii Ta MeHLUe Hixx 1 MeTp Bif piBHSI NOBEPXHi
arpecuBHOI piavHY;

- YLUKOMXEHHS!, BUKMMKaHI CTUXIED, MOXEXKEH, MOBYTOBUMMN YAHHUKAMMU, 30BHILLHIMMW
AiMW, HenpaBUIIbHUM MiAKMIOYEHHAM, a TakoX HelacHUMK BUNagkamu;

- YLUKOMXKEHHS, BUKIUKaHi HEeBIAMNoBiAHICTIO napamertpis XKUBMNAYNX,
TenekoMyHikauilHnx, kKabenbHNX Mepex, 30BHILLUHIMW YNHHUKaMU;

- ycTaTKyBaHHsI ekcnnyaTyBanocsi 6e3 3axvcHOro 3a3eMneHHs;

- YLUKOAXEHHS, BUKNMKaHi BUKOPUCTAHHAM HECTaHAapTHUX BUTpaTHMX Martepianis,

BMXiAHMX kabeniB, NnepexigHuKiB, aganTepis.

. BVP Electronics 3Himae 3 cebe BignoBiganbHiCTb 3a MOXNUBY LUKOAY, NpssMoO abo
nobiyHo HaHeceHuin npopykuieto BVP Electronics niogsm, gomaluHim TBapuHam,
MaWviHy y pasi, SKWOo ue cTanocs B pe3ynbTaTi He AOTPMMaHHsA npaBwi i yMOB
ekcnnyarauii, yctTaHoBku BUpoby, ymucHmx abo HeobepexHux ai cnoxusava abo
TpeTix ocib.
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