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BHUMAHUE!

CobGuiogaiiTe MOPSAOK IOAKIIOUEHUS 3apsiAHOTO
ycTpoiicTsa (3.VY.) K aKKyMyJIsSITOPY.

I'OCT PMDBK 60335-2-29-981.7.12

HECOBIIOAEHUWE IMMOPAOKA ITOAKTIOYEHUWA
MOXET ITPUBECTU K BbIXOY 3.V. U3 CTPOA.

1. IToakmouuTe KaeMmbl 3.Y. K KieMMaM aKKyMyJIaTopa,
co0monasi MOJSIPHOCTb, KpacHasi KiemMa K (+),
yepHasA K (-).

2. YoeauBIINCh, YTO 3aCBETHIICS (3aMHIaJI) CBETOIHO]I,
BCTaBbTE BWIKY B PO3ETKY.

BHUMAHMUE!

IIpubop He mpenHa3HayeH IS UCIIOJIb30BAHUS JUIIAMU
(Bkyouast gereil) ¢ TOHMXEHHBIMU (DU3NYECKUMU,
YYBCTBEHHBIMU WJIM YMCTBEHHBIMHU CIIOCOOHOCTSMM WU
NP OTCYTCTBUU Y HUX XXKM3HEHHOTO OIbITa UM 3HAHUM,
€clIi OHW He HaXOmsATCS IOoJ KOHTPOJIeM WU He
MPOMHCTPYKTUPOBAHBI 00 MCIIOJb30BaHUU Ipubopa
JIMLIOM, OTBETCTBEHHBIM 3a MX Oe3omacHoOCTb. JleTu
TIOJDKHBI HAXOIUTBCS TIOJ KOHTPOJIEM ISl HEIOIYIICHUS
WUTPHI C IPUOOPOM.



HA3HAYEHUE

OCcHOBHOE Ha3HaUYeHUWE NTaHHBIX 3apsSTHBIX YCTPOMCTB
(3.Y.) - 3apsan aBTomoO6MIbHBIX 12B/24B akKyMyJIaTOPHBIX
Oatapeii (A.B.), B TOM 4YucClie MOJHOCTBIO Pa3PsIKEHHBIX
(no Hynas), JNOOOro TUIA U E€MKOCTU B IOJHOCTBIO
ABTOMAaTUYECKOM PEKUME.

YCTpOICTBO pean3yeT ONTUMAIBHYIO IPOLEAYpY 3apsaa
aKKyMYJISITODHBIX OaTapeii, MO3BOJISIIONIYIO 3apsikaTb
JII00YI0 MCITpaBHYIO OaTapero MakKCUMaJIbHO ObICTPO U 0e3
noBpexaeHusa. Ilpouenypa 3apsiza MOJTHOCTBIO aBTO-
MaTU3MpOBaHA. YCTPOMCTBO 3allMINIEHO OT IIEPEIOo-
COBKM M KOPOTKHX 3aMbIKaHHUii, paboTacT B IIMPOKOM
Iara3oHe THTAIOIINX HATPSKEHU, MMEET 3JIeKTPOH-
HYyIO 3alluTy OT Ieperpesa, CIeIsIlyl0 3a BHYTpEHHeEM
TEMIIEPATYPOI CUIIOBOM YaCTU CXEMBI.

VCTpoicTBO MpeAHa3HAYeHO IS MCIIOJIb30BaHUE TOJIbKO
BHYTPM ITOMEIIEHU, CTeTIEHb 3alUThI OT Boabl [P20.

TPEBOBAHUA NO TEXHUKE
BE3OMNACHOCTHU

Ilepen Havasom akcrryatanuu 3.Y. HEOOXOAUMO U3YUYUTh
HacTosIIIee PYKOBOICTBO, a TaKXKe IpaBWja IO YXOOy M
skcrtyatauuu A.b. Tlepen noakioyeHueM mpudopa
K ceTH yOemIuMTech B LEJIOCTHOCTH (OTCYTCTBUU
MOBpeXIeHUW) WM3ONSILUM CceTeBOoro ImHypa. He
TOITyCKaliTe MonagaHus XMMWYECKN aKTUBHBIX XXUIKOCTE
(6eH3MH, K1CIoTa U T. I.) ¥ BOIbI Ha Kopryc 3.Y. U ceTeBoit
nposon. [lpu 3apsake A.b. momkHa pasMmemiaTbcs B
XOPOIIO BEHTWIMpPYeMOii 30He. IIpM 3TOM BBIIEISIEMbBIE
A.B. Ta3zpl U KWCJIOTHBIN a3p0o30J1b He JOJDKHEI MoTNanaTh
Ha 3.Y. 1 ceTeBble MpoOBOA.



TEXHUHECKUE XAPAKTEPUCTUKMU

MOJEJIb

410

Hanpsixenue nuratonneit
cetu, yactoroit 50-60 Iix

220 +5-10 % B

Yacrora cetn 50 = 10 % Tix
CpenHee 3HaYeHME 3aPSAIHOTO TOKA 25 A
14,9-15,1 B
OTKITIOUCHSI
IMoporoBssie a; 29,8-30,2 B
HanpsKeHMs g
noBTopHorO [ 13,3-13,7 B
BKJIIOYEHUS 26.6-27.4 B
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ot -10°C 10 +40°C
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KoHcTpykTBHO 3.Y. BBINOJHEHO B IJIACTMAacCOBOM
KOpITyCce, UMEIOLIEM XKaTI03U JUISI BEHTUIISILIUU.

Ha nepesHeit nmaHeny pacroyioXeHsbl:
1 - Ilepekmoyarenp nuama3oHos 12B/24B

CBeTOAMOIHbIE MHIUKATOPBL:

2 - «Tok» (KpaCHOro 1BeTa) MHAMLIKIPYET IIPOTCKAHHUE
3apsITHOTO TOKa

3 - «Hanpsikenuwe» - T0O3BOJIAET IO LIBETY CBEUYECHUS
MPUOIN3UTEITEHO OTIPEICINTh CTETIEHb 3apsKeHHOCTH AL B.
Kpachbiii uBet - A.B. pa3psikeHa; opaHKeBbIM - 3apsii
630K K 50%; >KenThIi - 3apsin 630K K 70-80%; 3eeHbIi
- 3apsan 630Kk K 100%.

CeTeBoil IIIHYP U BBIXOIHbBIE TTPOBO/IA C 3AXKUMaMHU YJI0XKEHbI
B 3aJHMI1 OTCEK KOpIIyca.

[Ipenoxpanutens, 3amumammuii cxemy 3.Y. npu
HeIpaBUJIbHOM MOIKIIoYeHU K A. B., HaxoquTcs B KarcyJie
Ha BBIXOJIHOM IIPOBO/IE.

OnekTpoHHas cxema 3.Y. mnpencraBiasgeT coboit
IBYXTaKTHBIA BBICOKOBOJBTHBII BbICOKOYACTOTHBIMI
npeoOpa3oBaTeib CO CXEMOM YIpaBJIeHMs, coaepxKallei
TPU 1LIeTTM OOpaTHOI CBSI3W TI0 BBHIXOMTHOMY HAIIPSLKEHUIO,
TOKY M TeMmepartype. Takoe MOCTpOCHHE CHJIOBOM YacTh
obecrnieunBaeT Bbicokuit KII B 1mmpokoM auamnazoHe
MUTAIOLIMX HaNpsKeHW, hopMUpyeT HeOOXOoAUMbIe s
aBTOMATHUYECKOI0 3apsiTHOr0 YCTPOICTBA BBIXOAHBIE
XapaKTepUCTUKU, OOecCIieuyrBaeT HAAEXHYIO TaJlbBaHM-
YECKYIO pa3Bs3KY, a TakXe BBICOKUE YJeJbHbIE MacCo-
rabapuTHBIE W MOIIHOCTHBIE XapaKTepucTuku. Cxema
OrpaHUYEHUs] BBIXOJHOIO TOKa CJIEAUT 3a TeMIlepaTypoit
CWJIOBOH 1IeNM TMpeobpa3oBaTesisi W NpPU TOBBIIIEHUN
TEMIIepaTyphI BBIIIIC HOPMBI YMEHBIIIACT CpeIHEEe 3HAUCHUE
3apsITHOTO TOKa, YMEHbINAs TUM BHYTpPEHHee BhIICJICHUE
TerJa. 5



IlosicHeHus: TieperpeB BO3MOXEH B CiIydae HapyIIEHWs
CBOOOMHOTO MPOTOKA OXJaXJAaloIlero BO3JayXa uepes
KaJT03U, HAalTpUMeED TIbUIbIO WJIU TOJIOXXEHHON cBepxy 3.Y.
MHCTPYKLME MO »3KCIjyaTalliuM, a CHU3Y HEPOBHOM
TMOBEPXHOCTHIO (HOXKKH CO3/IAI0T 3a30D /1T BEHTHIISILIN ).

Cxema OOpaTHOI CBSI3M IO HAINPSDKEHMIO O0eCIieurBaeT
3aIIUTY OT KOPOTKMX 3aMBIKAHUI BBIXOAHBIX KJIEMM,
BBIKJTIIOYAET T€HEPALIMIO 3apSITHOTO TOKA MPU JOCTUXKEHUI
Oarapeeii Hampsckenus 14,9-15,1B (12B), 29,8-30,2B
(24B), MOBTOPHO BKJIIOYAET TeHEPAIWIO 3apsIIHOTO TOKa
npv yMeHbllleHMH Hamnpsckenuss no 13,3-13,7B (12B),
26,6-27,4B (24B). BpiOpaHHBIe MOPOTM BKJIIOUEHUS U
OTKJIIOYEHHSI 3apSIIHOTO TOKA MO3BOJISIIOT aBTOMIOOUTEIIIO,
HE BIABAasICh B TOHKOCTU 3JIEKTPOXMMHUYECKHUX IIPOLIECCOB,
OCYIIECTBJISITh TapaHTUPOBAHHO TMOJHBIN 3apsanm A.B.
6e3 KOHTPOJs M OOCHyXHMBaHUs TIpoliecca 3apsjia.
CyIIHOCTh BBIOpAaHHOTO MeETOIa 3apsiia 3aKiIodyaeTcs B
CIIeAyIOIIEeM: TI0 Mepe 3apsida aKKyMyJIsITOpa YCHJIMBAeTCs
KOHIIEHTPALlMOHHAS MOJSPU3alUsI 3JIEKTPOIOB.
[MoreHMaNBl 2JIEKTPOIOB JOCTUTAIOT 3HAYECHUI, TpU
KOTOPBIX HAaYMHAETCsS 3aMeTHOE BBIICICHUE Ta30B.
HanpHeitnee moaaepxkaHue Oo0JblIOTO (a TOuHee
M30BITOYHOTO) 3apsITHOTO TOKA OECCMBICIIEHHO W BPEIHO,
IMOCKOJIbKY peajibHasi CKOPOCTh Habopa 3apsiaa OrpaHuYeHa
CKOPOCTBIO TIepeMeIIeHUST MOHOB, KOTOPAst yMEHbBIIIAeTCsI C
pOCTOM HAaKOIJIEHHOTo 3apsaa. Bech TOK, CBBIIIE
MOJIE3HOTO, TPATUTCS Ha Pa3JIoXKeHMe BOIbI HAa BOAOPOI U
KHUCJI0po, HarpeB A.B. 1 KOppO3HUIO ITACTUH.

IIpoueccop, BcTpoeHHbIE B 3.Y. BBIYMUCISET IO TpeM
nmapaMeTpaM (HampsDKeHUIO0, TOKY, TeMIleparype) Iopor
OTKJIIOUEHHs 3apsjga, KOrjga KOHIEHTpPalMOHHAas
TMOJISIpU3alusl JIEKTPOAOB MaKCUMallbHa, a TIpoIlece
WHTEHCUBHOTO Ta3000pa30BaHUS ellle He Havajcs. 3apsi
oTKmovyaeTcss M 3.Y. IepexoauT B PeXUM OXUIAHUS.

6



B TeyeHue 3TOro BpeMEeHM HMOHBI NMPOHUKAIOT C
MOBEPXHOCTU B TOJILLY TUIACTUH, YMEHbIIAs TeM CaMbIM
KOHIIEHTPALIMOHHYIO TIOJSPU3alldI0 J0 3HAYEHWS, IIpU
KOTOpPOii 1IeJIeco00pa3HO BO30OOHOBUTH ITPOTEKAHUE
3apsgaHoro Toka. [lpoueccop BKJOYaeT 3apsa 1o
cleaylollero oTrkjaodyeHus. Takum oOpaszom, 3.V,
obecrieunB baTapee OCHOBHOM 00beM 3apsiia, MepexoauT B
peXUM TIEPUOAUYECKOTO OTKITIOUECHUS C IOCIICAYIOLINM
BKJIIOUeHHEM. YeMm mInHHee Mmay3a MeXIy UIUKIaMu
3apsiKv, TeM TOJIHEee 3apshkeH akKymynsitop. CreneHb
3apSKEHHOCTU MpU TMEPBOM OTKJIIOYEHMM aBTOMaTa
(moracaHMM KpacHOTO MHAMKATOpa <«TOK») 3aBUCHUT OT
TexHm4yeckoro cocrosHust A.b. Y HoBoit A.b. oHa BhIIIIE,
yeM y ObiBuIeld B ynorpebieHuu. [losTomy mnepsoe
OTKJIIOYEHHUE IIPOUCXoauT Iipu Habope A.B. ot 70% 1o 95%
ee MoHOM eMKocTu. Ecim octaButh BKITIoueHHOE 3.Y. Ha
UIMTEIbHOE BpeMsi, To Oarapest Habeper 100% 3apsima 6e3
BBIKUTIAaHUSI U TieperpeBa. Bomnee Toro, Oymer ycTpaHeHa
HavajlbHas cyabdaTalnus IUIAaCTUH, a BHYTpPEHHEe
conporuBiaeHue A.b. (rmaBHas XxapakKTepHUCTHKa
cTapTepHOUl OaTaper) yMEHBIIMTCSI. MHOTOJETHSSA
MpakTHKa II0Kas3aja: peryaspHoe npuMeHeHue 3.Y. ¢
NAHHBIM QJITOPUTMOM pabOThl (HE3aBUCUMO OT CE30Ha
3UMa-JIeTO) TIO3BOJISIET YBEJTMIUTD CPOK CITy>kK0bI A.B. 10 7-8
JeT U 0ojee, TTOCKOJIbKY Ha OOJIBIIMHCTBE aBTOMOOWMIICH
A.b. Hukorga He ObIBaeT IIOJHOCTBIO 3apsSIKEHHOM, a
IJIUTEJbHBI (XpOHUYECKUN) Hemo3apsii BHI3BIBAET
HeoOpaTUMble MPOLECCHl, YXyAlIalollKe OCHOBHBIE
napaMeTphl 0aTapeu.

NMPOBEPKA PABOTOCMOCOBHOCTMU

W3Bneyb mnpoBoma. YOeIUTbCS, 4YTO KOPIYC HU3AEIUS
HEe MMEEeT MEXaHWYECKUX TMOBPEXACHUN, a WU30JSLUs



npoBoaoB uea. s nmpoBepku padotocriocooHoctu 3.V.
6e3 A.b. HeoOXOAMMO NOAKIIOYUTHL €ro K CeTH
IEPEMEHHOTO TOKA, BBIXOAHBIC KJIEMMBbI JOJDKHBI OBITh
Pa30MKHYTHI.

[Ipr3HaKOM WCIPaBHOCTU SBISETCA TEPUOINYECCKHU
MECHSOIUICA LBeT MHAMKaTopa «HampsKkeHue»: ¢
3€JICHOTO Ha XEJTO-3eJeHBII M KpaTKOBpeMeHHOe
MopraHue KpacHoro wuHankatopa «Tok» (3TO pexXxum
xojioctoro xona). Eciau B TakoMm pexume 3aMKHYTh
BBIXOAHbIE KJIEMMbI, TO CpabOTaeT 3alluTa OT KOPOTKUX
3aMbIKaHU#. [1py pa3sMbIKaHUY KJIEMM YCTPOMCTBO TOIKHO
BEPHYTHCS B PEKUM XOJIOCTOTO XO/1a.

NOPAOOK PABOTbDI

1. Tonxmounts 3axumbl 3.Y. Kk kiemmam A.b., ctporo
cobmoaast MoIsIpHOCTh. [LTI0CY COOTBETCTBYET KPACHBIMA,
MO0 CBETJIBI IIBET MAapKUPOBKU 3axkuMa. MUHYCY
YepHBIN, TNOO TEMHBIN IIBET MAPKUPOBKH 3aXK1Ma.

2. TlopkmouuTte ycTpoiicTBO K cetu 220 B, BcraBuB
BWIKY B po3etky. [losiBuBIIeecs CBedyeHHE WMHIMKATOpa
«HanpsaxeHue» CBUIAETEIBCTBYET O NPaBUJIbHON
noJisipHocT mnoakioueHust A.b., a 1uBer cBeyeHuUs
MO3BOJISIET OIICHUTH CTEINEeHb 3apsokeHHocT A.B. (cM.
IyHKT: YCTPONCTBO U30enus).

3. 3apsan A. B. Oyznet mpoXoauTh B aBBTOMaTUYECKOM pEXUME
(ma rpadpuke umurepBan II). Hammume 3apsimHOTO TOKa
MOKaXeT 3aCBETUBIIMICS KpacHbIii MHAMKATOp <«ToK».
B mpomecce 3apsma uBeT CBeYEHUS WHAWKATOpa
«Hamnpspkenne» OCTENEHHO CTAHET MEHSIThCS OT KPACHOTO
(mpu ManoMm 3apsime) 4epe3 OpaHXKEBBIN, XKENTBHI K
3€JICHOMY.



4. Pexxum roroHocTH (Ha rpaduke mHTepBan III). Ilpu

Habope OCHOBHOTO 00BbeMa 3apsina 3.Y. mepexoauT B pexkum
MEePUONUIECKOTO OTKIoYeHus. [Ipy 3TOM WHIUKATOp
«Tok» TIepnomnuecKy racHeT, a UHIUKatop «Hanpsekenune»
CBETUTCSI 3eJICHBIM IBETOM.
[Ipu HeobxoaumocTu A.B. MOXeT ObITh YCTaHOBJIEHA Ha
aBToMoOMIb. OpHako aig Ha6opa 100% emkocTu
HeoOxongumo aaTh 3.Y. mopaboTaTh B pexXuMe
MEepUONNYECKOT0 OTKJIIOYeHUs1. B 3aBucuUMOCTH OT
TexHU4IecKoro coctosiHusi A.b. u ee Bo3pacTta mas aToro
MOXET ITOTPeOOBAThCS OT IMOJTyYaca 10 HECKOJIIbKUX 4acoB. B
takoM pexume 3.Y. u A.B. MOryT HaxoIUTbhCS
HeorpaHWYeHHO moyro 6e3 Bpema mis A.b., Gosee Toro,
crapast «moaceBlias» A.b. MOXeT BOCCTaHOBUTH CBOM
XapaKTepUCTUKHU.

Boubr-Amnepnas xapakrepuctuka padorsl HITIT Opuon-410
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5. INocne okoHvyaHus 3apsnaa orkiaouute 3.Y. ot cetn 220 B,
cHUMUTEe 3axumbl ¢ KiemMM A.b. IlpoTpute 3axumbl U
MPOBOJA CIepBa BIIAXXHOM, a 3aTeM CYyXOM BETOIIBIO ISt
yIaaJeHust HEM30eXHO TOINMafarolrMX Ha HUX MUKpOKAaIelb
3JIEKTPOJIUTA B BUIE adpo30isd. 2KegaTeabHO Mocje 3TOro
cMa3aTh 3aXKUMbl JIIOOOW aBTOCMA3KOM [JIs1 3allUThl OT
OKMCJICHYS K KOPPO3HH.

BHUMAHME!!! Hecmotpsa Ha TO, uto 3.Y. He TpeOyer
Balllero yyacTusi B mpouecce 3apsga A.b., HemomycTumo
OCTaBJISITh MOAKIIOUEeHHOE 3.Y. 63 MpUCcMOTpa, KaK BCSIKYIO
CJIOXHYIO TEXHUKY, OCOOCHHO TIpU MTUTAHUU OT TapaxkKHOM

BJICKTPOCETU. 9



SALLUNTA OT NEPEMOMIOCOBKMU

BHUMAHME! HenpaBuiabHoe NOIKIIOYEHUE IPUBOIAUT
K TIeperopaHuio MPeaoXPaHUTeIIsI, KOTOPBIA MPeACTaBIIsSIET
co0oil J1Ba MEIHBIX MpOBOAHMKA auameTpom 0,5 Mm
pacrmojioXXeHHBIe B KallCyJle Ha BBIXOJIHOM IIpOBOIE.
HemomycTMO ycTaHaBIWBAaTh IPOBOIHUK OOJBIICTO
nrameTpa. [lpm 3aMeHe IeperopeBIIero IPOBOTHMKA
NMPpUMEHITh TOJbKO mnaiiky. CkpyTka, Jub60 HHOE
MeXaHMYEeCKOoe KpeIUIeHHe, He O0ecleyruT HeoOXoIuMoe
IMepexogHOe COMPOTHUBIEHUE, a CIEeI0BAaTEIbHO
HOpMaJibHYy10 pabdoty 3.V.

NPOOUMNAKTUHECKMUA YXOO U PEMOHT

Ilpu nautenbHON 3Kcrutyatauuu 3.Y. peKoOMeHAyeTcs
NEePUOOAMYCCKU MPOBOAUTH CJHEAYIOIINE BUIbI

00CTyXBaHMSI:
1. VYmanate cienbl KOPpO3UM UM CMa3biBaThb 3aXKUMBbI-
KPOKOIWIIBI.

2. OuuiaTh MPOAYBKOM KaII031 OT MbUIH.

Boinee cioxHbie paboThI, CBI3aHHBIE C pa300PKOIi KopITyca
3.Y., Hampumep 3aMeHy CETEeBOro IIHypa TpW ero
TIOBPEXICHUM JIOJDKEH BBITIOJMHATH IPOU3BOMUTENH 3.Y.
WIM ero areHT WM aHaJOrMyHoe KBaJudUIMpoBaHHOE
JIALIO.

HopmatuBHbIii cpok c1yx0b1 3.Y. 5 aer.
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TAPAHTUMAHLIE OBA3ATENLCTBA

Nznenue cooTrBeTcTBYeT TpeOOBAHUSIM HOPMATUBHBIX
nokymeHtoB: 'OCT P 52161.2.29-2007; TOCT P
51318.14.1-2006 p. 4; TOCT P 51318.14.2-2006 p.p. 5, 7,
I'OCT P 51317.3.2-2006 p.p. 6, 7; TOCT P 51317.3.3-2008
u nmeet Ceprudukar coorseTcTBus TamoxeHHoro Comosa
RU C-RU.AE44.B.00458. W3rotoButesib rapaHTUPYET
paboTOCIOCOOHOCTh INpuOOpa TpU COOJIOACHUU
BCeX TpeOOBaHUIA, M3JIOXEHHBIX B HMHCTPYKIHU II0
SKCIUTyaTalllu.

TapaHTUIAHBIIA CPOK SKCILTyaTAllMK YCTPOICTBA 12 MecsieB
CO IHS TIpomaxXu. B TedeHWe TrapaHTUIHOTO CpoKa
M3rOTOBUTENb 0€3BO3ME3IHO MPOU3BOOUT DPEMOHT
usnenusi. be3 mpeabsiBaeHUs TapaHTUITHOTO TajOHa, MPHU
MEXaHMYECKMX IMOBPEXIECHUSIX, a TaKXe, B CIydae, eClid
HEUCIIPAaBHOCTh BbI3BaHA HETPABUJILHOM 3KCIUTyaTallucit,
MpeTeH3UW K KadyecTBY paboTHl ycTpolicTBa He
MPUHUMAIOTCS Y TapaHTUMHBIA PEMOHT He IMPOU3BOIUTCSI.
B ciyyae HeucnmpaBHOCTHM, MNpHU COOJIOAEHUU BCEX
TpeGoBaHuUiA, peMOHT (00MeH) IMpUOOopa IMIPOU3BOIUTCS TI0
MECTY TTPOIaXKHU.

OpraHu3zamus

Jara nponaxu
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