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TEXHNHYECK NACMNOPT
CTAUVNOHAPHbIE CBNHLUOBO-KNCNOTHDBIE AKKYMYNATOPDI
VENTURA

1. OBLLME YKA3AHMUSA

CTaumoHapHble CBUHL,0BO-KUC/IOTHbIE FrepMeTU3NPOBaHHbIe akKyMynaTopbl Ventura - 3To
HeobcNy>XMBaeMble aBTOHOMHbIE UICTOYHUKM TOKA, NpeaHa3Ha4YeHHble A5 paboTbl B pexxnme
HenpepbIBHOro Noa3apsana Uin LMKJIMYECKOM PeXUMeE.

K paboTte ¢ akkyMynaTopamMmm 0onycKaeTcs TObKO KBaIMPULMPOBaHHbBIN NepcoHan,
03HaKOMJIEHHbIN ¢ IHCTpYKLUMEN No aKcrnyaTauym 1 NPoLIeLnii UHCTPYKTaX Mo TEXHUKEe
6e3onacHoCTH.

2. TEXHUMECKMUE O AHHDIE

AkkymynsaTopbl Ventura nocTaBnsitloTCS C 3aBOAA-U3roTOBUTENS 3a/IUTbIMU 3/1IEKTPOIUTOM,
3apSA>XEHHbIMU U MOJTHOCTbIO FOTOBbIMU K MPUMEHEHMUIO.

OCHOBHble TeXHNYECKME JaHHble aKKyMyaTOPOB NpuBeneHbl B UIHCTPyKLMK NMo

akcnnyaTtauumn. Bce TexHUYeCcKue xapakTepuUcTUKM NPUBEAEHDI A1 HOMUHANIbHOW TeMNepaTypbl
nntoc 25°C.

AKKYMYnSTOpbl AO/IKHbl UMETb He MeHee 95% HOMWHaNbHOW eMKOCTW Ha NEPBOM LMKIe
3apsapa-paspsaga n 100% - He nosgHee 5 unkna. TexHM4Yeckmne XxapakTepmCcTUKU rapaHTUpYoTCS
NPOM3BOANTENEM MPU YCNOBUKN COBNIOAEHNS TPEOOBAHUI K XPaHEHUIO, SKCTITyaTaLmn U
o6cny>XuBaHuo 6aTapen, NnpuBeaeHHbIX B IHCTPYKLUK MO aKCnlyaTaumn.

3. TPAHCNMOPTUPOBAHME

CTtaumoHapHble CBUHL,0BO-KMUCNOTHbIE akKyMynsaTopbl Ventura 6e3onacHbl Npy nepeBo3ke
no6bIM BUOOM TpaHCMNopTa.

AKKYMYNSATOPbI A0/KHbI TPAHCMOPTUPOBATLCSA B BEPTUKASIbHOM MOMIOXEHUMN B YNAaKOBKE
npegnpuaTuS-n3rotoemTens. B npouecce nepeBo3kn OHU A0KHbI ObiTb 3aLLULLLEHDBI OT KOPOTKMUX
3aMblKaHUN, NafeHN, yoapoB 1 ONPOKNObIBaHUS.

AKKYMynSITOpbl MOTyT pa3MeLLaTbCs Ha NogaoHax. 3anpewaeTca CTaBUTb NOAA0HbI OPYr Ha
Apyra.

Ha Hapy>kHOM CTOPOHE yNakoBKWU He A0MKHO HabnioaaTbCca CnegoB OT NPOoTeYeK aNeKTponuTa.
AKKYMYNATOPbI, UMEIOLLME NOBPEXOEeHUS KOpyca, 00/MKHbI yNaKoBbIBaTbCSA M TPAHCNOPTUPOBATLCS
KaK OMacHbIV rpys.

4. KOMIMJEKT NOCTABKM

KomMnnekT noctaBku onpenenseTcs KOHTPaKTOM.
B koMnnekT NnocTaBKU BXOAAT:

e aKKYMYATOPbI;

e TEXHUYECKNI NMacnopT;

e MHCTPYKLMS MO 3KCn/lyaTauum;

e TOBApPOCONPOBOOUTENbHASA [OKYMEHTaLMS.
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Mo pononHUTENbHOM A,0roBOPEHHOCTN BO3MOXKHA NOCTaBKa:
e COeMHUTENEN A9 MOHTaXKa akKyMynaToOpoB B 6aTapeto;
e CTENNIAXEMN;

e MEXAHN3MOB [,/19 NepeHoca akKyMynsiTOPOB;

e U3MEPUTESbHBIX NPNOOPOB;

e IHAMOMETPUYECKUX KITHOYel;

e BbINPAMUTENbHON U 3aPAAHON TEXHUKM.

5.CPOK CNY)Xbbl U XPAHEHUA

AKKYMYNSITOpbl PEKOMEHAYETCS XPaHUTb NOSIHOCTbIO 3apS>KEHHbIMU, Ha CTennaxax, B
BEPTUKANIbHOM MOJIOXXEHUU, B CYXOM, MPOX1aAHOM, HEMPOMEP3atOLLLEM NOMELLLEHUM NP
TemMnepartype

okpy>atouwiero sosgyxa ot +5°C go +20°C.

MakcuManbHbI CPOK XpaHEHUs1 akkyMynsaTopoB Ventura 6e3 nog3sapsaa B CYyXoM NOMeELLEHUN

npv TemnepaType Bo3ayxa He 6onee +20°C cocTaBnsieT 12 MecsiLeB OT AaTbl U3roTOB/IEHUS.
PacueTHbIN cpoK Ccry>k6bl akKyMynaTopoB Ventura B peXxnmMme HernpepbiBHOro nog3apsaga

npueegeH B cneundukaumsax NpunoxeHus 2

[.aHHbIN CpOK CNy>K6bl LOCTUraeTcs NPU YCII0BUN COGNIOAEHNS BCEX TPe6oBaHUN,

npuBeaeHHbIX B pasgene 8 MIHCTpyKuumM No aKkcnayaTaumn.

Mpun3HaKkoM OKOHYaHMS CpoKa CNy>XX6bl aKKyMYIATOPOB SIBNSIETCA CHUXKEHME NX paKTUYecKomn
€MKOCTW, NpUBeaEeHHON K HOMUHAIbHOW TeMnepaType, Ao ypoBHA 80% oTHOCUTENbHO 3asB/IEHHOIO
npounssoaunTenem 3HaveHms. OTpaboTaBLune akKyMynaTopbl HEOOXOAUMO 3aMEHUTDb, TaK Kak Mpwu
JanbHeNLLen aKcnyaTaunm ux napamMmeTpbl 3HaUnTeNbHO yxyauatTcs. CBUHLOBO-KUCIOTHbIE
aKKyMynaTopbl nognexar nepepabotke. MNepepaboTka aBnseTcsa 0693aTenbHON YacTblo UX
>XU3HEHHOT 0 LIMK1a U OTBeYaeT NPUHLMNaM oXpaHbl OKpY>KatoLen cpeapl. CBXXKnTech ¢ NpoaaBLLOM
aKKyMyaTOPOB OJ19 MoJlyYeHus MHopMaumm 0 AeUCTBUSAX Npu yTunnsaunm 6atapen.

6.FTAPAHTUMHDIE OGA3ATEJIbCTBA
FapaHTUMHBIM CPOK 3KCIITyaTauum akkyMynsaTOpHbIx 6aTapen coctaBngeT 12 MecsLueB CO OHS
BBOZA B 9KCr/lyaTaumio, HO He 6onee 15 MecsueB Co AHSA NOCTaBKU, €CIN A0roBoOp He
npegycMaTpmBaeT MHOe.
HacTosiwas rapaHTusa gencTByeT TobKO B C/ly4ae cobniogeHns nokynarenemM tpeboBaHmm
NPOn3BOANTENS K XPaHEHWIO, MOHTAaXXY, 3KCMNyaTauum n o6Cny>XnBaHmio akkKyMyiTOPOB,
npuBeaeHHbIX B pasgenax 4, 5, 6, 7, 8 IHCTpyKLMK No aKcnlyaTaunu, a TakxKe, eC/IM MOHTaX
6aTtapen
Obl1 OCYLLLECTB/IEH aTTECTOBAaHHbIMU CrieLnannucTamMm, NpoLueamnmMmm crneunanbHoe obyyeHue, nnéo
COTPYAHUKAMU CEPBUCHON CNyY>KObl KOMMaHUM-NpPoAaBLa, MO0 MHbIMK chelnanncTaMmm rno
COr/1aCoBaHUIO C NPOAABL,OM aKKyMYJIITOPOB.
He nognexat rapaHTUMHOMY 0GCTY>KMBaHMIO aKKyMyaTOpbl ¢ AedekTaMu, BOSHUKLLNMMU
BCNneacTBue:
eMeXaHN4eCKunx NoBpeXaAeHNN;
eHeCcobaeHNa YCNOBUN TPAHCNOPTUPOBAHUS U XPaHEeHNS;
eHecobnogeHna TpeboBaHu VIHCTpYKLUMKM NO aKcnayaTauum;
eHEMNPaBW/IbHOW YCTaHOBKMU;
*CTUXUIHbIX 6eACTBUI N OPYTrUX MPUYNH, HAXOOALWMXCS BHE KOHTPOS NpoaaBLa
npousBoanTens;
eMornagaHusl BHyTPb KOpnyca NoCTOPOHHMUX NPeAMETOB U XXNOKOCTEN;

5
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e PEMOHTa U BHECEHMS USMEHEHUI B KOHCTPYKLMIO HEYNMOTHOMOYEHHbBIMU JTULLAMM.
MapaHTUMHbIE 06513aTeNbCTBa A,EeUCTBUTESbHBI TOJIbKO NPY HAIMYMKM LWITaMna npogasua B nn.
7 1 8 TeXHU4YecKoro nacnopra.

7.CBUOAETENbBCTBO O NPUEMKE

AKKYMynsiTopbl TUNa B KONIMYecTBe WITYK

COrN1acHo HaK1lagHoMn NPOLUIN NPUEMO-CAATOUHbIE UCMbITAHUSA Ha
COOTBETCTBME TPeOOBaHNSAM TEXHUYECKNX YCITOBUM U MPU3HaHbI FOAHbIMU 419 9KCr/lyaTauuyn.
Mognucob
Oata
MecTo ong wramna/nevyaTtu

8.CBMAETENIbCTBO OB YINAKOBKE

AKKYyMynaTopbl TMNa B KOJIMYECTBE LUTYK
COrNIacHo HakKNnagHomn ynakoBaHbl B COOTBETCTBUM C TpeboBaHUAMMN
TEXHUYECKNX YCNOBUI N NPU3HaAHbI FOOHbIMM 019 OTFPY3KU NOKynaTesio.

Moanucob

[aTta

MecTo ons wramna/nevaTu
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VIHCTPYKUVA MO SKCMNAYATALA
VENTURA HR

1.BBEAEHUE

HacTtosawasa MHCTpyKumsa no akcnnyaTaunm pacnpocTpaHSeTcs Ha CTauMoHapHble
repMeTU3npPoBaHHble CBUHLLOBO-KNCIOTHbIE akKyMynsaTopbl Ventura. AKKyMynSTOpPbl BbiMyCKaloTCS
B MOHO6/104HOM MCMONMHEHUU Ha HOMUHalbHOE Hanps>keHne 6 B n 12 B 1 cocTosAT, COOTBETCTBEHHO,
N3 TPEX UK LLIEeCTN NoCciefoBaTeIbHO COeANHEHHDIX 2 B anemMeHToB, pa3MeLL.eHHbIX BOOHOM Kopryce.
AKKYMynaTOpbl NpegHa3HaveHbl 415 KOMMIEKTOBaHUSA 6aTapen, UCNob3yeMbIX B Ka4ecTBe
WMCTOYHUKOB NOCTOSIHHOI O TOKAa Ha 06beKTax NMPON3BOACTBA M pacnpeneneHust aN1IeKTPO3HEPruu,
npeanpuUsaTUA CBA3U, XXeNe3HoW 4oporu, HepTerazoBoro KOMMJeKca v Ha Apyrux oobekTax.
AKKYMYNSTOPbl MOTYT 6bITb NPMMEHEHbI B COCTaBe CUCTEM 6ecnepeborHOro aneKTponuTaHus
YCTPOWCTB U arperaTos, NpekpatleHre GpyHKLMOHMPOBAHMS KOTOPbIX HEAOMYCTMMO NPU OTKJTIOUEHUN
OCHOBHOIO 3N1EKTPOMNUTaHNS.

Mepepn Mcnonb3oBaHNEM aKKYMYNSTOPOB BHUMaTENNbHO 03HakoMbTech ¢ IHCTpyKuuen, cnegyiTe ee
pekoMeHaaLUNsaM B NPOLLeCCe MOHTaXa U aKcnlyaTaunm 6atapen. XpaHuTe MHCTPYKLVIO

Ha BUOHOM MecTe PSaoM c baTapeen.

2. TEXHUYECKUE XAPAKTEPUCTUKUN AKKYMVYIATOPOB

2.1 KOHCTPYKTUBHbIE OCOGEHHOCTH

Bce akkymynsitopbl Ventura (3a nckntoveHnem cepum Ventura VG) nsrotaBnmaaroTcs no
TexHonorum AGM (anekTponuT BrMTaH B CTEK/TIOBOSIOKOHHbIN cenapaTtop). Cuctema cBa3biBaHUS
anekTponuTa B akkymynatopax Ventura, UsrotoBneHHbix no texHonorum AGM, obecneunBaet
BO3MOXHOCTb MX PaboTbl B 1H0O6OM MOI0XKEeHNN 6e3 NoTepu EMKOCTU, BbITEKAHNS 3/1EKTPONUTA NN
COKpaLL,EeH1s CPOoKa Ciy>K0bl (YCTaHOBKA Ha KPbILLKY He AoMnycKaeTcs).

AkkymynsaTopbl cepumn Ventura VG npousBogatca no texHonorum PLT (Pure Lead

Technology) ¢ ncnonb3oBaHueM reneo6pasHOro anekTponmTa. B gaHHou TexHonormm gns
M3roTOBJIEHUS PELLUETOK MIACTUH UCMOMb3yeTCs 0C060 YNCTbIN CBUHEL,, YTO NO3BOISIET YMEHbBLUNTD
TOMNLWMHY peLleTok 6e3 CHMXeHMs pecypca akkymynsatopa. Kak cnegcreue, ymeHbLLIaeTcs Macca
aKKyMynaTopa, yBenmM4nBaeTcs NIOTHOCTb SHEPr U N YNYULLAIOTCA 3KCNyaTaunuOoHHbIe
XapaKTEPUCTUKMN.

AKkymMynsaTopbl Ventura repmMeTUsnpoBaHbl NPy NOMOLLM KflarnaHa n3tbiITOYHOro JaBneHus,
NoaAepP>XMBaOLLLErO BHYTPW KOpriyca Heo6xogMmMoe gaBiieHue gJis NpoTeKaHUsa peakLumnm
pekoMbuHauuun.bnarogapsipeakumMmpekoMoMHaLMMKNCIOPOAanBOg0POSaBHY TPUAKKYMYSTOPa
c obpasoBaHMeM Bofbl (C KO3PPULMEHTOM pekoMbUuHaLun 6onee 99%) He NponcxoauT NoTepb
BOObl B peXXnume 3apsiga, No3aToMy akKyMynsiTopbl SBAKSIOTCA HEOOCNy>XMBaeMbiMU (He TpebyiloT
[0N1Ba BOAbl HA MPOTSXXEHUM BCEro CpoKa CinyXo6bl).

KnanaH wu30bITOYHOrO [OaBNeHUs OTpPeryiMpoBaH TakMM 06pas3oM, 4YTO Npu MPEBbILLEHUN
BHYTPEHHEro faBneHnsirasa BHyTPU KOpyca akKyMynsaTopa Bbille 40nyCTUMOro, ra3 BbinyckaeTcs
Hapy>Xy. Mpu 3TOM NPOHMKHOBEHME HapYy>XHOI0 BO34yXa BHYTPb KOpMyca He MPOMCX0amT, a
pedopmMaunm unm gpyrue NnoBpeXaeHns akkymMmynatopa oTCyTCTBYIOT.
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2.2 OCHOBHbIE TEXHUYECKME XapaKTepPUCTUKMU.

AKKYMyNSaTOpbl NpeAHa3Ha4YeHbl 415 3KCryaTalunm B 3aKpbITbIX BEHTUIMPYEMbIX

NOMeLLLEHUAX B YCNOBUSAX TPONMUYECKOro «T» 1 HopMasnbHoro «YXJ1» knnmata, kateropus
pasmeweHnsa 4.2 no NOCT 15150-69 npu TeMmnepaTtype okpyxkatowero so3ayxa ot MuHyc 10 go
+45°C (pekoMeHpyemMas TeMmnepartypa: ot +20° o +25°C).

AKKYMyYnSTOpbl MOTYT ObiTb YCTAHOB/IEHbl HA N30/IMPOBAHHBIX CTesUlaXax WM B crieumasbHbIX
6aTapenHbix WKadax, UMeLLMX BO34YX000MEH C OKPY>KatoLLLEN Cpeaon.

AKKYMYNSITOpbl MOCTaBASAIOTCA NPeAnpuUaTUEM-U3rOTOBUTENIEM B 3apPSXKEHHOM COCTOSIHUM,
3arnoJsiIHeHHble 3NEKTPOSIMTOM U FOTOBbIMM K 3KCIlyaTauumn. AKKyMynaTopbl He TpebyioT
OOMOJIHATENBHON [ONIMBKU OAUCTUI/IMPOBAHHOW BOAbl B 3/1EKTPONUT M NpefHasHavalTcsa s
paboTbl B UCXOLHOM COCTOSIHUM Ha MPOTSXXKEHUM BCEro CPOKa Cry>Xobl.

Ha KpbilwKe KaXkg0oro akkyMynsaTopa yKka3aHbl 3HaKu NOASPHOCTU MJIOC «+» N MUHYC «—».
3HaKMNONSAPHOCTUSABNSAIOTCA BbIMYKbIMUMHAXOAATCS PSA,0M CNOI0XUTENbHBIMUOTPUL,ATENIbHbIM
BbIBOAAMM.

Ha cTeHke Kopnyca KaXaoro akkyMynsitopa HaHeceHa MapKMpPOBKa C yKa3aHUEM:

- TOBApPHOIro 3HaKa NpeanpuaTUa-U3rotToBuUTenNs;

- YC/IOBHOI0 0603Ha4eHNs1 akKyMynsiTopa;

- HOMWHaNbHOWM €MKOCTU B aMMep-4Yacax C YKa3zaHUeM pexuma paspaaa;

- HaNpPsS>XeHNs1 NOCTOSIHHOMO NoA3apaaa;

Kpome Toro, Ha Koprniyce umerTcs 3Haku 6e30rnacHOCTH, yTUIM3aumm u BTOPUUHOMN

nepepaboTku.

TexHuueckue xapakTepUCTUKM akKyMynaTopoB Ventura npuBeaeHbl B cneundukaumsax
MpunoxeHus 2.

3.TPEBOBAHMSA BESONACHOCTMU

McToYHMKaMKM onacHOCTU NpuY aKCnyaTaunm akkyMynaTopoB SBNSTCA:
- 3N1eKTPONUT;

- 3NEeKTPUYECKOE Hanpsi>XeHne Ha BbIBOfax akKyMynaTopa;

- BOOOPOA, BbIAENAIOLWMIACS NPUY 3apsSae akKyMysaTOPOB.

3.1 9nekTponurt

Mpwn HopManbHOM 3KcNyaTaunn SNEKTPONUT He BbITEKAET N3 aKKYMYNATOPa, U KOHTAKT C HUM
HEeBO3MOXKEH. VIcKntoueHneM aBnsgeTcsa cnyyvam yTeuku anekTpomTa ns noBpeXXaeHHoro,
TPECHYBLUErN0 WM PAcKONIOTOro Kopnyca. JKcrniyataumsa akkyMynsatopa CO criefaMu yTeuku
aNeKTpo-

NvTa 3anpewiaeTtcs.

He BckpbiBanTe N He pa3bupante akKyMynsaTopbl. BbITeKWNI 3N1EKTPOIUT MOXET NMPUBECTU K
XMMUYECKNM o)koram. Ecnu anekTponuT nonas Ha KoXy, MPOMONTE 3TO MeCTO 60/1bLLINM
KOJIMYECTBOM YNCTOM BoAbl. B cnyyae nonagaHus anekTponmTa B rnasa, HeMeaJIeHHO NpoMonTe
MX 60/1bLLUMM KOJIMYECTBOM YNCTOM BOAbI UM CreLunanbHbIM HEUTPAM3YOLWMM PAaCTBOPOM.
O693aTenbHO 0bpaTUTECh 3a MEAULIMHCKOM NMOMOLLIbIO.

He cxxurante akkymynatopbl. Bo3aMoXXeH B3pbIB 1 BbigeneHne TOKCUYeCKUX NPOoaYKTOB

ropeHus. OTpaboTaBLUME CBOM CPOK aKKYMYNSATOPbI A0/KHbI 6bITb HanpaBeHbl B NepepaboTky.

3.2 AneKTpuUuecKoe HanpsHXeHue Ha BbiIBOAaX akKyMynsiTopa
CnepyeT NOMHUTDb, YTO MEeTaJIMYECKUNE YAaCTU aKKyMyITOPOB BCerga HaxoasaTcs nog,
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Hanps>keHnem. B cBa3uM ¢ 3aTuM, Npu NpoBefeHuU paboT C akKymMynsaTtopamMu Heobxogumo
NPUHUMAaTb Mepbl NPEeAO0CTOPOXXHOCTU MPOTUB CTYHAaNHOI O MPUKOCHOBEHUS K HEN30/IMPOBaHHbIM
TOKOBEAYLUMM HYacTM akKKyMynsTOPOB 1 6aTapen.
MpUKOCHOBEHME K TOKOBEAYLUUM YacTAM aKKyMYNSTOPHOM 6aTapen MOXET NPMBECTU K
Nopa>keHUto 3NeKTPUYecKUM TokoM. Mpn paboTe ¢ akKymynaTopaMmun NPUMEHSIATE CPeacTBa
JIMYHOM 3alUUTbI: PEe3MHOBbIE MepYaTKu, OYKM M 3alUMUTHYIO O4eXAay, BK/o4as cneuuyanbHylo
006yBb. He ycTaHaBnnBanTe akkyMynsiTopbl B MECTaX MOBbILLEHHOW BNAaXXHOCTU. HapyLueHne 3Toro
TpeboBaHUSA Tak)Ke MOXKET NMPUBECTU K NOPaXKEHNIO 3NEKTPUYECKNM TOKOM.
Ctennaxwu ¢ akkyMynsitopamu AoJKHbl ObiTb U30MPOBaHbI OT 3eMN.
Ecnun HanpsixeHne WrHbl NOCTOSAHHOMO ToKa NpeBbiwaeT 60 BonbT, akKyMynsaTopbl 40/KHbI
ObITb U30/IMPOBAHbI OT CTEJ1aXa C MOMOLLbIO N30NUPYIOLLMX NPOK/IaA0K, CTOMKUX K BO3AENCTBUIO
3NEeKTPONUTa N a3P030JIEN CEPHOM KNCNOTbI.
ConpoTuBneHMe u3oNaUMM MeXay TOKOBEAYLWMMM 4YacTaMU aKKyMynsiTOPHOW 6Gatapen wu
CTennaXKoM AomMKHO 6biTb He MeHee 1 MOM. B cocTtaBe cucTeMbl [OMKHbI 6bITb NPeayCMOTPEHbI
COOTBETCTBYHOLLME CPEeACTBa KOHTPONS N 3alMTHbIE YCTPOUCTBA. He gonyckante KOpoTKUX
3aMblKaHU BbIBOL,OBaKKyMynATOPoB.Hencnonbaymnte Metanimyeckme npeaMeTbl MMHCTPYMEHTDI,
HanpuMep, MeTaInYeckme LWETKN AN OYNCTKM BbIBOJ,OB aKKyMYNSITOPOB.
Mpwn MoHTaXXe 6aTapen UCNOJIb3YyNTE N30NUPOBaHHbIA MHCTPYMEHT. [1o Havana paboTbi C
GaTapeen CHMMUTE BCe MeTalIndeckmne akceccyapbl, Takne Kak Ouku B MeTal/In4yeckoun onpaee,
yachbl, OBE/IMPHbIE YKpaLLEHUS.

3.3 Bopopon

Mpu 3apsge CBMHLOBO-KNCNOTHOIO akKyMyiiTOpa BbloenseTcs roptounii, B3pbIBOOMNACHbDIN

ras — sogopoga. N xota o06bemM rasoBbiaeneHus repMeTU3nNpPOoBaHHbIX aKKyMYNSTOPOB HNYTOXHO
Man Mo CPaBHEHMIO C ra3oBblAeNIeHUEM aKKYMYJIITOPOB C XWUOKUM 31EKTPOSIMTOM (MPUMEPHO
B 100 pa3 MeHblUe Npu cpaBHEHUU BaTapeirt CXOOHbIX MO eMKOCTH), OaHHbIN GakKT He06Xo0aMMO
yunTbiBaTb MPU OpPraHM3auumn akKyMynsiTOPHOrO MOMELLEHUs U 3KcnayaTauuu 6Gatapen co
CBSI3aHHbIM 3/1eKTPOJIUTOM.

He pasmeljanTte akkyMynsTopbl BHYTPU repMeTUYHbIX 06beMOB. Yb6euTech, YTO MPOCTPAHCTBO,
rOe PacrosioXKeHbl aKKyMYNSATOPbI, XOPOLLO BEHTUNIMPYETCA.

He pa3melanite akkyMynsaTopbl B6IM3U MICTOYHUKOB Tenia Uim NiaMeHu.

He pa3mMellante B61mn3uv 6atapen yCTPONCTBA, KOTOPbIE MOTYT ObITb UCTOYHMUKAMMU /1IEKTPUYECKUX
pas3psnoB, UCKP, HanpuMep, KOMMYTUPYIOLLME YCTPOWCTBA (BbIK/TOYaTENN) U NMPeaoXpaHUTENN.
Bcerpa cHumalTe 3apsig, cTaTU4eCcKoro a/IeKTpUYecTBa C oaeXabl U Tena nepeq, nobbimn
paboTamMm NO KOHTPOSIO U 06CTY>KMBAHNIO aKKYMYNSTOPOB.

He HakpbiBanTe akKyMynsaTopbl NJ1aCTUKOBOMU NieHKoW. [Mpu ee yaaneHnn BO3MOXXHa CUJIbHas
aneKkTpusaumsa c obpasoBaHnemM UCKp. icnonb3ymTte YNCTYIO BIaXKHYIO TKaHb 419 yxoaa 3a
akKKymynaTopamu. He ucnonb3ymnTe cyxyto TKaHb. OTO MOXKET MPUBECTU K HAKOMJIEHUIO CTaTUYECKUX
3apsa,0B, UICKPEHUIO M BOCTJTAMEHEHMIO.

4. XPAHEHUE AKKYMYJIATOPOB

AKKYMYNSITOPbl PEKOMEHOYETCH XPaHUTb MOTHOCTbIO 3apS>KEHHbIMU, Ha CTennaxax, B
BEPTUKANIbHOM MOJIOXXEHWUU, B CYXOM, NPOXJ1agHOM, HEMPOMeP3atoLLLEM MOMELLLEHUU NPU TEMMepaType
okpy>xatouwiero sosgyxa ot +5°C go +20°C.

CpegHecyTo4HbIV caMopaspsaf 3apsKeHHbIX aKKyMYIATOPOB NPU TeMNepaType OKpy>KaloLLen
cpenbl (20+5)°C He npesbiwaeT 0,1%. Puc. 1 nokasbiBaeT 3aBUCUMOCTb OCTaTOYHOWM EMKOCTU OT
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BPEeMEHU XpaHeHMS NPU pasHbIX 3HAYEHUSAX TeMMepaTypbl akkyMynaTopoB. Kak cnepyet ns rpaduka
Ha Puc. 1, ckopoCTb NOTEPU EMKOCTU B MPOLLECCE XPaHEHNS 3aBUCUT OT TEMMepaTypbl, MO3TOMY U
A0MNYCTUMbIN CPOK XpaHEeHUS akKyMYNSaTOPOB 6e3 Nof3apsaa TakXKe A0/HKEH KOPPEKTUPOBATbCS NpU
W3MEHEHUU TEMMNepPATYPbl XPaHEHUS.

MpoaomKMTENbHOCTb XPaHEeHUs akKyMynsaTopoB Ventura oT AaTtbl Bbinycka 40 NepBoro 3apsaga

(npu Temnepatype 20°C) He gomKHa npeBbiwaTb 12 MecsaueB.

Ecnu akkymMyngaTopbl HEO6X0AMMO XPaHUTb O0JbLUe, TO A0/KEH NPON3BOOUTHCS

BblpaBHMBaloLWM 3apaa, (cM.n 6.2.2):

- Kaxxgble 6 MecsiLeB npu Temnepatype xpaHeHus ot 20 go 30°C.

- Kaxkgble 3 Mecaua npu TeMmnepartype xpaHenus ot 30 go 40°C.

HenpopgonmkutenbHoe XxpaHeHue, HarnpuMep, HECKOIbKO OHEH, Npu TeMnepaType, NOBbILLEHHOM
OTHOCUTENbHO PEKOMEHJ0BaHHbIX 3HAaYE€HUN, CYLLLECTBEHHO He BNIUSIET Ha Pe3Y/IbTUPYIOLUIA
AO0NYCTUMbIN CPOK XpaHeHus. OgHaKo ecnv NoBbiLLEHHas TeMMNepPaTypa OKpy>KatoLLen cpeapl
HabnogaeTca NPoaoMKNTENbHOE BpeMsl, MecaL, 1 6onee, To obLee BpeMs XpaHEHUS akKyMYNSTOPOB
6e3 noa3apsaaa OO/MHKHO COKPALLaTbCs B COOTBETCTBUM C 3TUM 3HaUYEHUEM TeMrepaTypbl.

100
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. \ — | =
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S 60
3 20
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Bpemst xpaHeHus, Mec.

Puc. 1 XapakTepncTvki caMopaspsaa akkKyMyISTOPOB

PaccTosiHMe oT oTonuTebHbIX MPUOOPOB U OPYIrMX UCTOUYHUKOB Tera OOIKHO ObiTb HE MeHee

1 M. AKKYyMYnSITOpbl He J,0/KHbI HAXOAMUTbCS MO, BO3A,ENCTBUEM MPSIMOr0 COMTHEYHOr O N3/y4eHNS.
He cnepyeT XxpaHUTb akKyMynaTopbl B YCIOBUAX CUJ/TIbHOMO 3anblIEHUS, YTO MOXKET MPUBECTU K
NOBEePXHOCTHbIM yTeYKaM.

DneKTpuYyeckme BbiIBOAbl aKKYMYIATOPOB AO/KHbI ObITb 3aLMLLEHbI B MPOLLECCE XPaHEeHUs OT
KOPOTKMX 3aMblKaHWUIA.

He>xenaTtenbHo ncnonb3oBaTb AJ15 XpaHeHUs 6aTapen NoOMeLLLeHNS CO 3HaYMTeNbHbIMU Koneba-
HUSMM TeMMepaTypbl NN BbICOKOM BAXXHOCTbIO, Tak Kak 3TO MOXET NPUBECTU K 06pa3oBaHUIO
KOHAEeHcaTa Ha NOBepPXHOCTM akkyMynaTopoB. KoHaeHcaT nnm ocagku He BAUSILOT Ha caMu
aKKyMynaTopbl, HO MOTYT Bbi3BaTb KOPPO3M1IO BbIBOAOB UM MOBbILLEHHbIN TOK CaMopaspaaa.
Mpnban3nTenbHoO rNyo6umHy paspsga U OCTaTOUHYIO AOCTYIMHYIO EMKOCTb akKyMyNsiTOPOB

Ventura MOXHO 3MMUPUYECKN ONPESENUTb, USMEPUB HaNpPs>KeHe MeXy BbiIBOAAMMU U COMOCTaBMB
pesynbTaT ¢ AaHHbIMU rpaduka Ha Puc. 2.

10



ura

future generation energy

Moto6nok  Morobnok
12B 6B
14,0 - 7,00 4

13,5 1 6,75

13,0 6,50 -

12,5 6,25

12,0 4 6,00 4

11,5 5,75

11,0 5,50

HanpsixeHue pazomkHyToil Lenu, B

10,5 4 5,25

10,0 - 5,00

0 20 40 60 80 100

OcraroyHas eMKocTb, %

Puc.2 HanpsixeHmne ,OQSOMKHyTOMU uerin akkymy/sidtopa B 3aBUCHMOCTU OT OCTaTOYHOW EMKOCTU

5.BBO/1 B 3KCIMNMYATALIMIO

Bsop, B akcniyaTauuio COCTOUT U3 ClieayoLmMX onepaLuni:

- pacnakoBKa 1 OCMOTpP aKKYMYNSITOPOB,

- YCTaHOBKa aKKyMYJ/IITOPOB Ha LUTaTHble MecTa Ha CTe1aXu Unu B WKaobl,
- NpoBepkKa Hanps>XeHUs1 Pa3oMKHYTON LLernu BCcex akKyMysiTOpoB 6aTapeu,
- cbopka 6aTapen, MOHTaX coeauHUTENEN,

- Noak/toYeHne 6atapen K 3apaaHO-BbINPAMUTENIbHOMY YCTPOMCTBY.

5.1 PacnakoBKa "1 OCMOTP aKKyMyNITOpoOB

Mocne pacnakoBku cnegyeT NPOBEPUTb OTCYTCTBUE MEXaHNYECKMX NOBPEXAEHUIN
aKKyMyNSiTOPOB, BOSHUKLLMX NPW XPaHEHUN U TPAaHCMOPTUPOBAHNN, a TaK)Ke COOTBETCTBUE
KoMMneKTaumm npunaraeMbiM CONPOBOANTENbHbIM AOKYMeHTaM. [1o pe3ynbTaTam AaHHbIX
nposepok odopmngeTca AKT BXOOHOro KOHTposs. B cnyyae obHapy>keHUs Kakux-nmbo
HEeCOOTBETCTBUN HEO6XOOUMO HEMEONEHHO COOOLINTL 06 3TOM MOCTaBLUMKY.

5.2 YcTaHOBKa aKKyMyJ/IS TOPOB Ha CTeJ/I/1a)XXy unu B wKkadbl

Mepepn Havyanom MoHTaXxka cnegyet yoeguTbcsa B TOM, YTO MOMELLEHNE, B KOTOPOM ByayT
yCTaHaBNMBaTbCSA aKKyMynaTopbl, 060pyn0BaHO B COOTBETCTBUM C TpeboBaHmamu MY, TOCT P
M3K 62485-2-2011. Mpwu aTom cneayeT o0b6paTUTh 0CO60E BHUMAHME Ha:

e HECYLLLYIO CMIOCOBHOCTb MOJIa U ero NOKPbITUM;

e KNC/TOTOYCTOMUYMBOCTb MOBEPXHOCTEN, Ha KOTOpble OyayT yCcTaHaBMBaTbCca 6aTapey;

e OTCYTCTBME NCTOYHMKOB BOCM/IAMEHEHUS U ANEKTPUYECKMX UCKP (HanpuMep, OTKPbITOro
NniamMeHu, packasieHHbIX NPeaMeTOB, 3/IEKTPUYECKUX BbIK/louaTenein) B6an3m KnanaHoB
aKKyMynaTOpPOB;

* YCNOBUSI BEHTUNSAILMMN.

Crennaxwu n wkadbl JOMKHbI ObITb YCTAHOB/EHbI B MOMELLEHNN B COOTBETCTBUN C
npenBapuTenbHO paspaboTaHHOW NPOEKTHOW AOKYMEHTaLMeEN cornacHo TpeboBaHmamm MYy 3,
MOCT.

Mpu pasmMeLLeHMM akKyMyNSTOPOB Ha CTenaxXkax Uiam Ha nosnkax wkagos Heobxoanmo:

e 06ecneYnTb 3a30pbl MEXAY KOPMYyCaMn COCEAHUX aKKyMYNATOPoB He MeHee 10 MM, uTo
Heobxoamnmo ans obecneyeHns BEHTUN[ALMN U oxnaxkgeHms 6atapen.

* NP1 HEO6XOAMMOCTU OUUCTUTb KOHTAKTHbIE MOBEPXHOCTM MOJIIOCOB N COEaUHUTENEN;
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Mpu pa3meLL,eHnM akKyMynsaTopoB B LWKady cnenyet o6patnTb BHUMaHWe Ha obecneveHne
CcBOOOOHOM LMPKYNSALUM BO3AyXa Yepes3 BEHTUNSALMOHHbIE OTBEPCTUS WKada C Lienbio 0TBoAa
Tenna, BbiaenstoLerocs npu pabote akkymynatopos. [Mpu Hannumm GuUnbTPYOLLKUX NMPOKIAA0K UX
cnepyet nNepnoanyecku ounLLLaThb OT Nbln, YTobbl 06ecneunTb CBO60gHOE NOCTYMNIEHNEe BO3ayXa
BHYTpb WwKada.

5.3 MpoBepkKa HaNPSHXeHUsI Pa30MKHYTOM Lienu BCEeX aKKyMynsiTOpoB 6aTapen

Mepepn HavyanoMm MoHTaXka 6aTapen He0H6X0ANMO NPOBEPUTD HANPSXKEHMUE PAa3OMKHYTOW LLenu
(HPLL) otaenbHbix akkymynaTopos (BMecTo HPLL nHorga ucnonbsyerca TepMUH «Hanpsi>keHne
XOJIOCTOro Xo4a» Unn «Hanps>keHue nokos»). Ecnu namepeHHble 3HavyeHus HPL, akkymynsatopos
meHee 2,11 B/an, 1.e. MeHee 6,33B g9 MoOHOGN0KOB, cocToALMX U3 3 anemMeHToB, n 12,65B ansa

11 MOHOG10KOB, COCTOALLMX N3 6 3/1IEMEHTOB, TO HEOOXOANMO MPOBECTU BblPaBHMBAIOLW M 3aPA4,
(cMm.n6.2.2).

Mpu aTomM pasnuume mexay HPLL, otgenbHbix MOHO6N0KOB Ha 6 B He gonkHO 6biTh 6onee 0,12

B, a paznuumne mexpgy HPL], otoenbHbix MOHOG/10KOB Ha 12 B He gomxHo 6biTb 60onee 0,24 B.
MoBbiWweHHble TeMriepaTypbl yMEHbLUAIOT, @ MOHUXKEHHbIE yBeNn4YMBatoT 3HaveHns HPLL. Mpu
OTKJIOHEHM TemriepaTypbl Ha 15 rpagycoB oT HoMuHanbHon HPLL namensietcs Ha 0,01 B/an.

5.4 C6opka 6aTapeun, MOHTaX coeauHUTENEeH

Mpun cbopke 6aTapen HeobXxoanUMO:

e CMOHTUPOBATb MEX3NIEMEHTHbIE/MEXO/104HbIE 1 MEXPSAAHbIE COeaMHUTENN NPU MOMOLLU
W30/IMPOBaAHHOI0 AMHAaMOMETPUYECKOIO KJlkoUa, CO60aasa MOMEHT 3aTAXKKU pe3b60oBbIX
COeUHEHUN;

e NP1 YCTaHOBKE akKKyMyNSITOPOB B LWKadax 3aKpenuTb BepTUKasibHble KabesbHble NepeMbIYKMY,
coeguHaloLIMe akKyMynaTopbl Ha Pa3HbIX YPOBHSX LWKada, XoMyTaMu Unv apyrumm Kpene>xxHbiIMu
afleMeHTaMN K KOHCTPYKTUBHbIM 31eMeHTaM Lukada ¢ Lenblo NpeaoTBpaLLEHNS MeXaHUYECKOM
HarpysKu Ha BbiBofbl (K/IEMMbl) aKKyMY/IITOPOB;

e MPUHATb MepbI MO 3aLMTe OT KOPOTKUX 3aMblKaHUI. [1n5 3TOro cnepyeT Ucrnosnb3oBaTb
coeguHUTENbHblE Kabenu ¢ yCTOMYMBOCTbIO Ha Npobon He MeHee 3 KB, nnu Bbigep>XnBaTb
MWHUMaJIbHOE PacCTOSAHUE MeX Ay NPOBOAKOW U TOKOMNPOBOAALLMMN 35ieMeHTamMu 10 MM, nnbo
cnenyeT NPUMEHATb OOMONHUTENbHYIO U3onaumio coeguHuTenen. Cnepyet nsberatb
MexXaHN4YeCKNX Harpy3ok Ha a/1ieKTpuyeckue BbiBOAbl aKKyMynsiTOPOB;

e MPOM3BECTU KOHTPOJb MPaBUNbHOCTU COOPKM NyTEM U3MEPEHUS 0BLLLErO HAaNPSXKeHUS
6aTapen. HanpsxxeHne Ha 6aTapee 00MKHO COOTBETCTBOBATb CYMME 3HAYEHUN HaMNPS>XXEHNS
NoKOS OTAENbHbIX aKKyMYyNATOPOB. [JaHHOE N3MepeHMe MNo3BOJISET BbiABUTb OLUIMOKM MOHTa)a —
BKJIIOYEHNE aKKyMYJIaTOPOB B 06paTHOM MOMSIPHOCTY;

e NP1 HEO6XO0QMMOCTU Ha BULHOM MeCTe KOPMyCOB MPOU3BECTM NOC/IeA0BaTeNbHYO HYMepa-
LMIO aKKYMYNIATOPOB (OT NOMIOXXUTENBHOIO BbiIBOAA 6aTapeun K oTpuLl,aTe/ibHOMY);

e YCTAHOBUTb 3HAKW NMONSIPHOCTM Ha BbIBOAbI 6aTapey;

e PacnoNOXXUTb Ha BUAHbIX MecTax TabsIMUKM NO TEXHUKE 6e30MacHOCTH, TabANYKY C TUMOM
6aTapen, MHCTPYKLMIO MO 3KCMyaTauuu;

e NPX HEO6XOAMMOCTU YCTAaHOBUTb U30NPYIOLLINE KPbILLKU MV HAKTagKU Ha MEX3/IEMEHTHbIe
coeauHUTENU, KpenexXkHble AeTanu, KabesbHble HaKOHEYHUKMU, BbIBOAbl aKKYMY/IATOPOB U
KOHLIEBbIE BbIBOAbI 6aTapewn, YToobl n36exkaTb KOPOTKOro 3amMbiKkaHUS 1 06pa3oBaHUs UCKP, a
Tak>e obecneunTb 6e3onacHyto paboTty ob6cny>kusaroLero nepcoHana.

Mpw MoHTaXe 6aTapen B rpynnbl HEO6X0AMMO UCMOMb30BaTb aKKYMYNATOPbI OAHOIro TUNa u
€MKOCTW, XenaTeNbHO, BbiMyLLEHHbIE B paMKaX OgHOM NPON3BOACTBEHHOM NAPTUMN.
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Mpu napannenbHOM coeguHeHUu rpynn 6atapen, OHU Tak>XXe O,0/KHbI ObITb COCTaB/IEHbI U3
MOEHTUYHbIX aKKYMYNSITOPOB.

Ecnn coeguHsoTca napannenbHo gee uiv 6onee 6atapeiHbie rpynnbl, TO BCE OHW LO/KHbI
NpUCcoeaMHATLCS K Harpy3ke 1 3apsagHoOMy YCTPOMUCTBY NPOBOAAMM, KabensiMu nnm WmHamu,
MMeLWMMN OANHAKOBOE COMNPOTMBIIEHME OIS KaXKA0M rpynnbl. 3To obecneunT 61mMs3ocTb
napameTpoB OTAE/bHbIX FPynn 6aTapeun, paBHOMEpHOEe pacnpeaeneHne Toka 3apsga u
MaKcuManbHo 3¢pPeKTUBHOE NCMOb30BaHME SHEPrum nNpu paspaae batapen.

5.5 MNoakmoueHne 6aTapem K 3apsAHO-BbINPSMUTESNIbHOMY YCTPOMUCTBY

Mepepn nogknoYeHNEM NOSIHOCTbIO CMOHTUPOBAHHOWM 6aTapen K 3apsagHOMY YCTPOUCTBY
cnenyeT BHUMATENbHO U3YYNTb MHCTPYKLMIO MO ero aKcnayataumm n ybeguTbes, 4To
Hanps>keHe BbINPSMUTENS COOTBETCTBYET HaNpPS>XKEHIO Mo 0eP>XXUBAIOLLEro 3apsaaa,
yKasaHHOMYy B crieumoukauusax MNpunoxeHums 2. 3apagHo-BbiNpaIMUTENIbHOE YCTPOMUCTBO AO/IKHO
COOTBETCTBOBATb TPEOOBaAHUAM, NPUBEAEHHDBIM B M. 6.2 AaHHOW MHCTPYKLVMK.

Cnepyet Tak>)Ke NpoBepUTb MPaBUIbHOCTb NONIAPHOCTU MOAK/IOYEHUS 6aTapen n HagEeXXHOCTb
MOHTa)a CoeANHUTENbHbIX Kabenen Ha y4acTke OT BbIBOA,OB 6aTapeu A0 3apagHo-
BbINPSMUTENbHOIO YCTPOUCTBA.

Mocne noakntoyeHusa 6aTapen K 3apsgHOMY YCTPOMCTBY ee NMoaBepratoT 3apsgy B
cooTBeTCTBMM C N. 6.2. 1o oKoH4YaHUK 3apaaa 6aTtapeun NPOBOAAT KOHTPOJIbHbIN pasps, no
MeToAy, N3N0XXeHHOMY B . 6.1.1. [1pn COOTBETCTBUM EMKOCTU aKKYMYNATOPOB HOMUHA/bHbIM
3HauyeHusIM, 6baTapeto nocne 3apsiga BBOAAT B 9KCMJyaTaLMIO C 3aNUCbiO Pe3ybTaToB
KOHTPOJIbHOr O pa3paaa B akkyMynaTOPHbIN XXypHan (cM. opMy akKyMynsiTOPHOro XXypHana B
Mpunoxxennn 1)

6.9KCNMNYATALUA AKKYMVYIATOPOB
6.1 Pa3pan
HomMuHanbHag eMKoCTb akkyMynsaTopoB Ventura v nx paspsigHble XapakTepPUCTUKN NPUBELEHDI
B cneundukaumax MpunoxeHnsa 2. MNpu paspsane He peKoMeHayeTcs 0T60P eMKOCTU 6oblLUEN,
yem
yKasaHo B iaHHbIX crneunoukaumax. 3aBUCALLLEE OT BENIMUYUHDI Pa3paaHOro Toka KOHEYHOEe
Hanps>keHe pas3psana He JO/KHO bbiTb HMXXe 3HaYeHUN, NpuBeaeHHbIX B Tabn. 1.
Pexxumbl pa3pspa co CHATUEM EMKOCTHU, CBbiLLE HOMWUHANIbHOWM BEIMYMHDI, UV HUXKE
peKoOMeHA0BaHHOr0 MMHUMAJIbHOIO 3HAYEHUS HanpPaXXeHUs MOryT 6bITb OMacHbl 419 CBUHLLOBO-
KUC/TIOTHOIr0 akKyMynaTopa v NpuBoasaT K HeobpaTumMon cynbdaTtaumm NnacTuH, pocTy
BHYTPEHHEr0 CONPOTUBAEHNS, BHYTPEHHUM KOPOTKUM 3aMblKaHUAM 1 [LOCPOYHOMY BbIXOAY
aKKyMynaTOpOB U3

CTpoS.
Tok pa3psaga (A) KoHeuyHoe Hanps)XeHue pa3psaaa (B/an)
1<0,05C 1,80
I=01C 1,75
1=0,25C 1,70
1=1,0C 1,60

Tabmua 1. MyHuMaribHoe pekoMeH40BaHHOE KOHEYHOE HarpsXXeHne B 3aB1CUMOCTY OT TOKa
paspsaa

Mop, BenuumHom «C» B Tabnmue NoHMMaeTCcs EMKOCTb akkymynaTopa B A4 B pexxume 10-
YacoBOro paspaga.
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Mpu NOBbILLEHUN NN MOHUXKEHUW TeMMepaTypPbl OTHOCUTENbHO 25°C n3MeHseTcs EMKOCTb
akKkymynsaTopa. BnnsaHue temnepatypbl Ha eMKOCTb NokasaHo Ha Puc. 3.

120 Tox

pa3psaga

o I 0,05C[A]
T 010l
£ — | 025C]A]
g / | —] 1 loecmw
§ 0 / /,_/—"’_’__________— 1C[A]
2 L —] 2C[A]
=
w

[ae] =
(=] (=]

AN

-20 -10 0 10 20 30 40 50 60
Temneparypa, ‘C

Puc. 3 BavsHue TeMnepatypbl Ha EMKOCTb akKyMYy/ISTopa

6.1.1 KoHTpoOnbHbIN pa3psan

Ina onpegeneHma éMKOCTU 6aTapen NpoBoaaT e€ KOHTPOJbHbIN pa3paa. [posegeHue
KOHTPOJIbHOIO pa3psna 6artapen TpebyeT Hannunsa 3apaaHOro YCTPOMCTBA U Harpy3Ku.

Mepen npoBegeHneM KOHTPOIbHOIO paspsaaa 6atapeun oHa Jo/MKHaA OblTb MOSTHOCTbIO 3apsiXXeHa
(cMm. n. 6.2). [lanee cnepyeTt n3aMepuTb Hanpsi>xeHne Ha 6aTapee, Hanps>keHue Ha OTAENbHbIX
afieMeHTax UM MoHoblokax, TeMnepaTtypy 6atapeun. 3aTeM 6aTapes OTK/IOHAETCS OT UCTOYHMNKA
NOCTOSIHHOI O TOKAa U Harpy>kaeTcs yCTPOUCTBOM, 06ecrneunBatoLLL MM TOK pa3psaaa C TOYHOCTbIO He
XyXxe +*2%. 3HaueHue Toka pa3psa4a v BeNIMYMHYy KOHEYHOro HanpsiXXeHus paspsga Heobxoaumo
BblbpaTb 13 cneuudukaunm MpunoxeHus 2.

Mpu NnpoBepke eMKOCTM He0b6XoaAMMO CeguTh 3a Hanps>XeHNeM Kak Ha 6aTapee B LesioM, Tak U
Ha OTAENbHbIX 3N1IeMeHTaxX U MOHOb6IoKax.

Hanps>keHne oKoHYaHWs pas3psaa, UsMepeHHoe Ha BbIBOAax akkyMynaTopHou 6aTtapeu, 0OMKHO
COOTBETCTBOBaTb KOJIMYECTBY MoOcC/ieqoBaTeNlbHO COEOVHEHHbIX 3/1EMEHTOB B OaTapee,
YMHO>X€HHOMY

Ha KOHEYHOEe HarnpsH>XeHue paspana Ha dIEMEeHT.

MuHMManbHO JOoNyCTUMOE KOHEYHOEe HanpskeHne paspsaga Umin otoenbHOro anemMeHTa
onpepensieTcsa Kak

Umin = Uf [B/an] - 0,2 B

MuHUManbHO JONyCTUMOE KOHEeYHOe Hanps>keHne paspsaga Umin otgenbHoOro MoHoboka
onpepensieTcsa Kak

Umin = Uf [B/6nok] -vn *0,2 B

rge Uf = KOHeYHOoe Hanpsi>XXeHue a1 OgHOro 3/ieMeHTa, COOTBETCTBYIOLLEE PEXUMY pa3psana,

N = YNCIO 3N1EMEHTOB B MOHOOOKE.

Paspsap 6atapeun gonmkeH 6biTb NPeKpaLLLEeH Torga, korga HanpshxeHue 6atapen 4oCTUrHeT
CBOEro KOHeYHOro 3Ha4YeHus, IM60 NP AOCTMXKEHNN MUHUMASIbHO A0MNYCTUMOrO 3Ha4YeHMUS
Hanps>XeHns Ha No60oM U3 MOHOG/IOKOB B COCTaBe akKyMyJITOPHOM baTapeu.

Mocne npoBeaeHUs KOHTPOIbHOIO pas3psana batapelo cregyeT cpasy NepeBecTu B COCTOSAHNE
3apsaa B COOTBETCTBUM C N1.6.2.
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6.2 3apsn aKKymMynsaTopoB. BbiGop 3apsaHOro yCTpomucTBaa.
MpuMeHsIoTCS peXXnMbl 3apsiga ¢ orpaHUYeHneM 3apsiaHOro Toka 1 HanpskeHus. 3apsgHoe
YCTPOMCTBO A0/IKHO 06ecrneunBaTb TOYHOCTb CTabMIM3aLMM NOCTOSHHOMO TOKa 3apsaga + 2 %,
TOYHOCTb CTabUNN3aLMM NOCTOSAHHOIO HaNpPs>XXeHuns 3apsga = 1 %.
Mpn noBblleHUN TemnepaTypbl NPOUCXOOUT YBEUYEHNE 3SNEKTPOXUMUYECKON aKTUBHOCTMU
aKKyMynaTopa, a npu NOHMXeHUN TeMnepaTypbl — COOTBETCTBEHHO CHUXKeHME. [1oaToMy npum
NOBbILLEHHOM TEMMepaType HaNps>XXeHe 3apsga cnegyeT CHUKaTb BO M3bexxaHue nepesapsaa, a
NP1 NOHMXXEHHOW TeMnepaType — MoBbiLaTb, YTOObI HE JONYCTUTb Hepgo3apaaa. [na [oCcTUXeHus
MaKCUMasbHOW NPOAO/IKUTENBHOCTM CPOKa CNy>0Obl akKyMynsiTopa Heo6xooMmMo NPUMeEHITb
3apagHble yCTPOUCTBA C GYHKLMEN TEPMOKOMMEHCALMN HanpskeHus 3apaaa. PekoMeH0BaHHbIN
KO3pPMUMEHT TePMOKOMMEHCaLMn ona akkymynsatopos Ventura coctasnget -3MB/°C/aneMeHT
0N pexuma nopggepXupatowero 3sapaga n -4mB/°C/anemMeHT png peXxuma 3apsiga npu
LUMKnyeckom akcnnyataumm. CTaHgapTHO cpefHas Touka NpuHMMaeTcs npu temnepatype 25°C.
Ha Puc. 4 npepcTaBneHbl rpaduku 3aBUCUMOCTU Hanpsi>XeHUs 3apsaa oT TeMrneparypbl s
Pe>XXMMOB NOCTOSIHHOI O NMOA3apPsAa U LLUK/IMYECKOrO NMPUMEHEHMUS.
[aTymkK TepMoOKOMMNEHCaLUM OO/MKEH USMEPSATb TEMNepaTypy HENOCPEeACTBEHHO aKKyMynsaTopa
M yCTaHaB/IMBaTbCS Ha ero Hapy>XHOW NoBepxHOCTU. Mpn aToM cnepyeT 3aWmTUTb aKKyMYNSaTop U
AATUYUK OT BO3AENCTBMS TEMNA, MPOM3BOAMMOrO APYrMMMN KOMMOHEHTAMU CUCTEMBI.

Monconok  MoHoGnok
12B 6B

156 - T8}

150 TS5-

HanpsixeHuve 3apsna, B

132 - 6.6 -

Temneparypa, °C
Puc. 4 CooTHOLLEHME MEXOY HarPsXKeHWeM 3apsaa v TeMrepaTypom

3apsaHoe yCTPOMCTBO TakXKe A0/KHO obecrneunBaTb orpaHnYeHe 3apsagHoro Toka Ha
HavanbHOM cTagumM 3apaaa.

B 3aBMCMMOCTM OT BUAa 3apsiAHOI0 YCTPOMCTBA, a TakXkKe MeToA0B 3apsa, obecneunBaemMbix
3apagHbIM YCTPOMCTBOM, BO BPEMS NpoLiecca 3apsga Yepe3 6atapeto NpoTekaloT NepeMeHHble
TOKM, KOTOpble HaK1aablBaloTCA Ha BbINPSAMJIEHHbIN 3apSAHbIA TOK. TN HaNoXKeHHbIe
nepemMeHHble COCTaBN[oLWMe NPMBOAAT K AOMNOSIHUTENbHOMY pa30orpeBy akKyMyaTOPOB U
OOMOJTHNTENIbHOW Harpy3ke, YTO MOXKET OTpuUL,aTeNIbHO OTPa3nTbCs Ha PaboToCcnoco6HOCTH
AKKyMYJIATOPOB M MPUBECTM K COKPALLLEHUIO MX CPOKA CNY>KObl.

[N NONHOCTbIO 3apsiXXEHHOM baTapeu, HaxoASLLLENCS B PEXUME coaepikaHuns, 3 PeKTUBHOE
3HaYeHue NepemMeHHOro Toka He A0/HKHO npeBbiwaTb 5 A Ha 100 A4 HOMUHANIbHOM EMKOCTW.
B 3aBUCUMMOCTM OT 06/1aCTU NPUMEHEHNS N XapaKTePUCTUK 060pya0BaHUS, C KOTOPbIM
aKkcnnyaTupyeTtcs 6aTtapes, 3apsa MOXeT MPOU3BOAUTLCS B ONMUCAHHbIX HUXKE peXXnMax.
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6.2.1 PeXxum HenpepbIBHOrO Nnoa3apsaa

Pexxum HenpepbIiBHOro Noa3apsga HeorpaHUYeH Nno BPpeMEHU U CNYXXUT As nogaepXxaHms
6aTapeu B NOSIHOCTbIO 3apPS>KEHHOM COCTOSIHMU. Hanps>keHne HenpepbiBHOro nog3sapsga ans
pa3nuyHbIX cepun akkymynatopoB Ventura npm 250C npuBeaeHo B cneundukaumax
MNMpunoxeHus 2.

Mpu onnTenbHO yCTaHOBUBLLEMCS NOBbILLEHUU NN NMOHUXKEHNN TEMIMEPATYPbl OKPY>KatoLLLEro
BO3yXa Hanpsi>eHne HenpepbiBHOro nogsapsana cneayet yBenmyunsaTb UM YMEHbLUATb B
COOTBETCTBMU C KpuBbIMU Ha Puc. 4

[onyckaeTtcsa ang reMmnepartyp, M3MeHsiioLWwmxca B npegenax ot natoc 15 go nntoc 35°C
yCTaHaBNMBaTb BENIMUYMHY HaNPS>XKeHUs HEMpepbIBHOMO Nog3apsina, COOTBETCTBYIOLLYIO CpeaHen
pabouen TeMnepaType guanasoHa ee U3MeHeHus.

Pas3bpoc HanpsykeHn Ha OTAEeNbHbIX 3/IeMEeHTax U MOHO610Kax B cocTaBe 6aTapeu B pexume
HenpepbIBHOIro Nog3apsga OTHOCUTENbHO cpegHero g 6atapen 3HaYeHUs He OOMKEH ObiTb
6onee 3HauYeHUN, ykasaHHbIX B Tabnuue 2.

JjeMeHTHI 2B Mono6so0oxku 6 B Momno6.10xu 12B
+0,2B +0,35B +0,49 B
-0,1B -0,17B -0,24B

Tabma 2. [1onyCTuMbiv pasbpoc HarpsKeHn

6.2.2 BbipaBHMBaIOLLUN 3apsf,

BbipaBHMBatowmm 3apsg, 6atapen Heob6xoauM AN BOCCTAHOBJIEHWUSI CTEMEHN 3apPSAXKEHHOCTU
nocnegoBaTeflbHO YCTAaHOBMIEHHbIX aKKyMYNSTOPOB. TakXke BblpaBHMBAOWNI 3apsig, MOXET
notpeboBaTbCa NMpu BBOAE aKKyMyNsiTOPOB B 3KCrJlyaTauuMio nocsie TPaHCNOPTUPOBaHUS NN
OJIUTENbHOIr0 XpaHeHwus.

BbipaBHMBatlOLWMI 3apa NPOBOANTCA NPU Hanpsi>XeHnn 2,4 B/an B Te4eHue BpeMenu go 48 YacoB
npv Ha4YanbHOM TOKe 3apsiaa, orpaHn4yeHHoM Ha yposHe O,1-0,25C 0.

Mockonbky BbipaBHUBAOWMI 3apsag, NPOU3BOOMUTCS NPU MOBbILLEHHOM HanpsxeHun 2,4 B/an,
HEeo6X0AMMO KOHTPONMPOBATb HaNpsXXeHMe B LLenaxX Harpysku U NpUHMMaThb COOTBETCTBYOLLME
Mepbl, BMJ1I0Tb [0 OTKJIIOUEHMS NOTPEOUTENS OT 3apsAAHOro YCTPOUCTBA, ECNIN HanpshkeHue 3apsaa
6aTapen okasblBaeTCs Bbille MakCMMasibHO A0MYCTUMOrO HaNPSXXEHNS MUTaHUS Har Py 3KMU.
TemnepaTypa akKyMynsTOPOB BO BpeMsl NpoBefeHUs BblpaBHUBAIOLWLErO 3apsaa He OO/KHa
nogHumMatbces Bbiwe 45 °C, ecnv aTo Npour30LWwo, To cnegyeT MMb0 NOMHOCTbIO NPeKpaTUTb 3apsag,
nmbo nepeBecTn bGaTapelo B pPeXMM HeNnpepbIBHOIO nopsapsga 00 CHUXXKEHUS TemMnepaTtypbl
aKKyMynsITOPOB.

6.2.3 BoccTaHOB/IEHME €MKOCTHM Noc/ie pa3psaa

3apsg, akkyMynaTopoB Mocse pa3psaa B 3aBUCMMOCTU OT TUMa U XapakKTepUCTUK UMeELOLLLerocs
Ha 06bekTe 3N1eKTPoobopyaoBaHMS HEOH6X0AUMO NPOBOANTL IIOOGbIM U3 CNenyLWMX METOA0B:
mMetop, 3apsaaa lU (NocTossHHBbIN TOK/MOCTOSAHHOE Hanps>KeHUe);

mMetop, 3apsaaa lUoU (NoCToSHHbIV TOK/MOCTOSAHHOE HanpsiXXeHne C NepekIloYeHNEM).

3apsg no metony U npoBoasAT B ABE CTYMEH:

nepsasi CTyrneHb - oOrpaHuyeHHbiIM TokoM B npepenax 0,1-0,25Ci0 noka Hanps>KeHue He
NOBbICUTCS A0 HaNPS>XeHUst HeNnpPepPbIBHOIo Noa3apsaa;

BTOpasi CTyMNeHb - MPU Hanps>XeHUN HenpepbiBHOMO nogsapsiga C TOYHOCTbIO cTabunusauum
Hanps>keHns £1%. Ha BTopou cTyneHu 3apsaa TokK 3aps4a NocTeneHHo nagaer.
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3aBMCMMOCTb TOKa U Hanpga>XeHmsa oT BpeMeHU MNMpu 3apgdne no Mmetoay IU nokazaHa Ha Puc. 5

Tok

HanpaxeHne

Bpemn

Puc. 5 3aBUCMOCTb TOKa U HarpsixkeHus: OT BPeMEeHM ripu 3apsge rno metoay IU.

MeTtopa IUoU BktoYaeT CTyneHb YCKOPEHHOro 3apsiga npu Hanps>KeHUU Bbille Hanps>XeHUs
copepxxanus. 3apsag no metoay lUoU npoBogdaT B Tpy CTYNEHMU:

nepsasi CTyneHb - OrpaHuyeHHbiM TokoM B npegenax O,1-0,25C10 noka HanpsiXeHue He
nosbicutca Ao 2,4 B/an;

BTOpasi CTyneHb - Npu Hanps>keHun 2,4 B/an ¢ TOYHOCTbIO CTabunmnsaummn Hanps>keHns £1% o
48 yacoB. Ha BTopou cTyneHu 3apsiga TOK 3apsiga NocTerneHHo rnagaer.

TPEeTbs CTYMNEHb - NPY HANPS>XEHUU HEMNPEPbIBHOIO NMoA3apsaa C TOYHOCTbIO cTabunmaaummn +1%.
®dazaszapsganpunoBbiLLeHHOMHAMNPS>XXEeHUMMOXETOTCYTCTBOBaTb.BaToMcnyyaenocnectynexHm
3apsga NOCTOSIHHbIM TOKOM Cpasy Xe Crie4yeT rnepexon B peXXnM HenpepbiBHOro nogsapsga.
Bpems 3apsaa npy noBbllUEHHOM Hanps>XXeHUN He OO/MKHO ObiTb 6onee 48 yacoB, nNpu 3TOM
HeobXo4MMO KOHTPONMMPOBATb TeMNepaTypy akKyMynsaTopoB. TeMnepaTypa akKyMynaTOPOB BO
BpeMs 3apsga npu Hanps>xeHun 2,4B/anemMeHT He fo/KHa nogHMMaTtbea Bbiwe 45 °C. Ecnn ato
npon3oLio, To cnepyet MM60 NOIHOCTbIO NPEKPaTUTD 3apsg, TMG0 nepeBecTy 6aTapeto B PeXXum
HenpepbIBHOIro Nog3apsaga A0 CHUXXEHUs TeMnepaTypbl akKyMyaTOPOB.

AKKYMYNASTOPbl CYMTAOTCA MOSIHOCTbIO 3apsXKEHHbIMW, €CNN NPU MOCTOSAHHOM Hanps>XeHUn u
TemnepaType 0CTaTOYHbIN 3apSaAHbIA TOK HE U3MEHSATCS B TEYEHME NMOCNeQHNX OBYX YaCOoB 3apsaa.
3aBUCUMOCTb TOKa U HaNps>KeHUsa oT BpeMeHu npu 3apsge no metogy lUoU nokasaHa Ha Puc. 6.

\
/ \Hanpﬁ}xe Hre

Tox

age

Bpema

Puc. 6 3aBUCMOCTb TOKa W HarpsixXeHWs1 OT BREMEHM rpu 3apsiae rno metoay [UoU.

6.3 LIMKIMYEeCKMH pexxum

Linknnuecknin pexxnm akcnnyataumm akkyMynsTopoB nogpasyMeBaeT Noc/iefoBaTesibHO
Yyepepnylowmecs 3apagbl U paspagpl, NPU 3TOM NUTaHWE MOTPebuTens ocyllecTBseTCs
TOJIbKO OT 6aTapeun

CyuliecTBYeT HecKonbko hpaKTopOB, ornpeaensioL X CPoK Cny>X6bl akkyMynsiTopa Npu ero
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aKcnnyaTauum B LUMKIMYECKOM peXXnme. OCHOBHble -3TO TemnepaTypa akKymynaTtopa,
TOK pa3spsga, rnybumHa paspsga v cnocob 3apsiga akkymynatopa. [naBHbiM $akTopom

B LMK/IMYECKOM pexume BNsieTCS rnybuHa paspsga. Ha Puc. 7 nokasaHo, Kak rinybuHa
pa3psga BIMSET Ha KOMMYECTBO LMKIIOB, KOTOPbIE MOXET BbiAepXXaTb akkymMynaTtop. Yem
6onblue rnybrHa pa3psiga B peXXume LMKIMYeCKon aKcnayaTaumm, TeM MeHbLUe OOCTYMHbIN
LMKIMYECKUI pecypc.

° 120
: %\ _______%
[=)
= g é\%; >
=] ~ ?
§ 60 '
é 100% 50% ny6uxa paspana 30%
B 40
o

20

0
0 200 400 600 800 1000 1200 1400
Konuuectso LUWKNOB

Puc.7 3aBMCUMMOCTb KONMYECTBa LMKIIOB OT Iy6UHbI paspsaga akkymynatopos Ventura

MeTop,3apsiaa 3aBUCUT OT MPUMEHEHMSA U O,0KEH OblTb COrNacoBaH C NPOU3BOANTENEM
aKKyMyaTOPHbIX 6aTapen.

7. TEXHUYECKOE OBCJ1Y)KUBAHUE

AKKYMYNSITOp O0/KEH OblTb HEMEAIEHHO 3aMEHEH MO UCTEYEHMM ero cpoka CiyXo6bl, a Takxe B
cny4ae o6Hapy>XeHUsl NOBPEXOeHUA Koprnyca Unn yTeYKU aNeKTponmTa.

B cnyyae Heo6xoaMMOCTU 3aMeHbl OTAENbHbIX aKKYMYNISITOPOB B CYLUECTBYIOLLEN GaTapenHOM
rpynne Heo6xoAMMO MCMONb30BaTb MOOENN TOr0 e Tuna M eMKOCTU pana obecrneyeHus
MaKCUMasbHOM 6IN30CTU XapaKTEPUCTUK BCEX INIEMEHTOB 6aTapen.

Copepxxute akKyMynaTopbl YUCTbIMU U CYXUMU AN UCKITIHOYEHUS MOBEPXHOCTHbIX TOKOB YTEYKMU.
B nomeleHnm ¢ akKkyMynsTopamMm OOMKHbI OTCYTCTBOBaTb MOCTOPOHHME NpeaMeTbl, MOMeLLeHne
OO/DKHO MMETb HOpPMaJibHYIO OCBELLEHHOCTb. [1nacTMKOBble AeTanu akKyMynsiTOpoB [OJIKHbI
NPOTUPATbCA TKaHblO, CMOYEHHOW UCKJIIOYMUTESNIbHO B YNCTOW Bode 6e3 Kakux-Mbo YncTa- Wmx
CpPencTB U pacTBOpPUTENEN.

Kaxpabie Tpu mecsila

Cnepnyet npoBecTu BU3yalibHbii OCMOTP 6aTapeun - MPOBepUTb YNCTOTY aKKyMYNATOPOB, OTCYTCTBUE
NoBPEXAEHN BbIBOAOB, KOPMYCOB U KPbILIEK, OTCYTCTBUE NPU3HAKOB NEPErpeBa,aTakXXe NpoBepUTb
HaNN4NSA BO3MOXKHbIX yTEYEK Ha 3EMJII0 MyTEM U3MEpPEHUs CONPOTUBNEHNS U30NALUN.
HeobxogMmo nsmepuTb 1 3anucaTtb B aKKyMYATOPHbIN XXYPHan:

e Hanps>XeHue Ha 6aTapee B LLeNowm;

e HaNpPs>XXeHne Noa3apsaaa OTAENbHbIX aKKyMYATOPOB;

e TEMMNepPaTypy NOBEPXHOCTU OTAENbHbIX aKKYMYNATOPOB;

e TEMNEPATYpPy B aKKyMYNATOPHOM NMOMELLEHUN;

 3HauYeHWe Toka 3apaaa batapeu;

* HaNpPs>XeHWe BblPaBHMBAIOLLLErO 3apaaa.
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Kaxpbimrop

HeobxogumMo nOBTOpPUTL oOnepauuu Mo O6CAYXMBAHMIO COrMlacHO npeablayweMy pasgeny.
Kpome TOro, cnegyet npoBepuTb HaEXHOCTb KPEMNJIEHUs1 BCEX NMepeMblyek 6atapeun, NpoBecTU
BU3yasibHbIl OCMOTP Pe3bO0BbIX COEAUHEHUN U NPU HEOOXOOMMOCTU 3aTaHYTb uX. Kpome Toro,
cnenyeT NpoBepuUTb PaboTy BEHTUNALUM.

HeobxoamMmo nsmepuTb 1 3anucaTtb B aKKyMYATOPHbIN XXYPHan:

e Hanps>KeHWe Ha 6aTapee B LieNom;

* HaNps>XXeHWne Nopa3apaaa Bcex akkyMynsaTopos;

e TEMMNEPATYPY NOBEPXHOCTU BCEX aKKYMYIATOPOB;

e TEMNEPATYPY B aKKYMYNATOPHOM NMOMELLEHUN;

 3HaueHWe Toka 3apgaa batapeu;

e Hanpsi>KeHne BbipaBHMBAIOLLErO 3apsaa.

MpY OTKNOHEHUU HANPAXeEHUs Noa3apsaaa oTAeNbHbIX aKKyMyNnaTOpPOB OT cpeaHero ons 6atapen
3HayeHu s Ha BeNIMUMHY 60/bLUyto, YeM yKasaHo B Tabnmue 2, a TakXXe Npu 06Hapy>KeHUU pasnimymns
TemMrnepaTypbl NOBEPXHOCTEN OTAENbHbIX akKKyMynaTopoB B 6aTapee 6onee 5 rpagycos, cnegyet
06paTUTBCSA B CEPBUCHYIO CNY>XK6Y KOMMNaHUU-NOCTaBLLMKA.

Kaxkabii rog cnepyet NpoBecTU usaMepeHne pakTU4eckor eMKOCTU 6aTapeun npu paspsiae Ha
peanbHyl0 Harpysky WAM C UCMNOMb30BaHUEM CreuuanibHOro McnbiTaTenbHOro ob6opynoBaHus,
Mo BO3MOXHOCTU, B TEX XE pexXkmmax, YTo U UCMbITaHUA, NPoBeAeHHble NMpu BBoOe 6atapen B
aKcnnyaTaumio.

8.0CHOBHDIE ®AKTOPbDI, BJINAIOLLUE HA CPOK CJ1Y)KBbl AKKYMVYNIATOPOB

OcHoBHbIMN paKTOpaMM, BUSIOLLIMMU HA CPOK CITY>KObl aKKyMYNATOPOB, ABNSIOTCS:
e YC/IOBUSI XPaHEHUS;

e NPaBWJIbHbIA N OKYMEHTUPOBaHHbIN BBOL, B 9KCI/TyaTaLMIo;

e TEMNepaTypa aKcrnayaTaumm;

e TEXHUYECKME XapaKTEPUCTUKN 3apsaHO-BbINPAMUTENIbHOIO YCTPONCTBA;

e HaNpsXXeHne NOCTOSIHHOr O NoA3apaaa;

e KONIMYECTBO LMKII0B pa3pan-3apsa v rnybrHa paspsaga;

* PeryngapHoe TEXHNYEeCKoe 06Cy>XXUBaHUE.

8.1 YcnoBusa xpaHeHus

AKKYMYNSiTOpbl PEeKOMEHOYEeTCS XPaHUTb MOJSIHOCTbIO 3apPsXXKEeHHbIMW, Ha CcTennaxax, B
BEPTUKANIbHOM MOJMIOXKEHNN, B CYXOM, MNPOXJagHOM, HenpomMep3aloleM MoMeweHnn npu
TemrnepaTtype okpyxatwuwero Bo3gyxa oTr +5°C po +20°C. bonee nogpobHo TpeboBaHuS K
YCNOBUSIM XPaHEHUS aKKyMynsiTOPOB onncaHbl B pasaene 4.

8.2 OpopmneHue aKkTa 0 BBOAE B 3KCIJlyaTaLmio

AKT BBOAa B 3KCrjiyatauuto AoJIKeH cogep>kaTb cnenyroLyto VIH(I)OpMaLI,VIIO:

* MECTO U BpeM4 rnposeneHnd BBoa B aKCrjtyatauuio;

e HanMMeHoBaHMEe opraHun3auuu, Ocyu.LeCTBﬂﬂBLueﬁ BBOO, B 3KCrulyaTtauuto, d)aMI/InI/IVI n
OOJDKHOCTUM cneunasimcCTos,

° TUM aKKYMYJIATOPOB;
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e pesynbTaTbl BXOAHOrO KOHTPOJA: KAayeCTBO W LENOoCTb YMNakoBKW, HaivMune/oTcyTcTBUE
MeXaHUYEeCKMX NMOBPEXAEHUI U ApYyrie 3aMeYvaHus;
e pe3ysnibTaTbl USMEPEHUIN HANPSXKEHNS Ha KNeMMaXx 3/1eMeHTOB/6/10KOB 10 MOHTaXa;
e HaNps>XeHWe Ha KneMMax 6aTapen noce yCTaHOBKM NepeMblYeK 40 BKJTIOUYEHUS pexXXnma 3apapa:
e HanpsXeHne Ha knemMMax 6aTapeu B pexxume 3apsaaa;
e BpeMs NepBoro 3apana;
e HanpsKeHWe Ha KaXaoM afieMeHTe/610Ke B KOHLe 3apaaa.

8.3 Temnepartypa akcnayarauuvm

C yBennyeHneM TeMnepaTypbl Pe3KO BO3pacTaeT CKOPOCTb KOPPO3UU MONIOXKMUTEIbHON
nnactuHbl. @akTUYEeCKUM CPOK cny>bbl cokpalwaeTca B gBa pasa Ha kaxgple 10 rpagycos
yBenn4veHus TeMnepaTypbl aKcnnyaTaumn. B cBa3mu ¢ aTum cnegyet o6patntb 0co60e BHMMaHue
Ha nogaep>XaHue TemMnepaTypbl B akKyMynSTOPHOM NoMeLleHmmn Ha ypoBHe 20-25¢°C.

Mpwn pasmMeLleHnn akkyMynsiTopoB B LiKadax JoMKHa 6biTb o6ecneyeHa cBobogHas LMpKynauus
BO3[yxXa Yepe3 BEeHTUNSALMOHHbIE OTBEpPCTMS LWKada Ong oTBOAa Tensa, Bbiaensowerocs npu
paboTe akKyMynsiTopos.

Mexay Koprnycamn cocegHuxX akkyMynsiTopoB, PacMoIOXKEHHbIX Ha CTeiaXkax Uav Ha nonkax
WwKagoB, HEOO6XOANMO OCTaBUTb 3a30pbl HE MeHee 10 MM, YTo N03BoNSET 06ecrneuYnTb BEHTUNALMIO
M oOXNaXxkaeHue 6atapeu.

8.4 TeXxHUUEeCKMe XapaKTepUCTUKH 3apsAHO-BbINPSMUTENIbHOr0 YyCTPOMUCTBA
Boneenogpo6HO KpUTEpPMM BbIGOPa 3apPAaHO-BbINPSAMUTENBHOIO YCTPOUCTBaONUCaHbIiBN.6.2. [
OOCTUXKEHUS MaKCUMaIbHOW MPOOO/MKUTENbHOCTU CPpOKa CNY>X0Obl akKyMynsaiTopa Heobxognmo
NPUMEHSATb 3apaaHble YCTPOMUCTBA C GYHKLMEN TePMOKOMIEHCALUKM HanpsaXKeHus 3apsaaa.
HanoxeHHble nepemMeHHble COCTaBngloWMe ToKa NPUBOAAT K AOMOSHUTE/IbHOMY pPasorpeBy
aKKyMynaTOpPOB W [OMOSIHUTENbHOM Harpyske, 4YTO MOXET OTpuuaTesibHO OTPasuTbCs Ha
paboToCcnoCO6HOCTM aKKYMYNAITOPOB M NPUBECTU K COKPALLEHMIO MX CPOKa CITy>XXObl.

[ns nonHocTbio 3apsi>keHHOW 6aTapeun, HaxoasaWenca B pexmMme coaepxkaHus, apdpekTuBHoe
3HaYeHue NepeMeHHOro Toka He A0/KHO npeBbiwaTb 5 A Ha 100 A4 HOMUHANbHOM EMKOCTM.

8.5 HanpsxeHue NOCTOSAHHOrO noa3apsaaa

Mpu HopManbHOW 3KCrlyaTauuM B pPeXMMe MNOCTOSHHOrO nops3apsna, korga HanpshkeHue
noaaep>XXmBaeTcsaBUHTEpPBaNe3HauYeHnnoT2,25002,30B/30n,CKOPOCTbKOPPO3NUNONOXUTENIbHON
NAacTUHbl MUHMMarnbHa. NMpu Bbixoae Hanps>XKeHWUs nopsapsna 3a npenenbl YKazaHHOro Bbille
[OMNycTUMOro uHTepsana (2,25-2,3 B/an) ckopoCTb KOPPO3nUK MOOXNTENIbHOM NNACTUHbI PE3KO
Bo3pacTaeTt. Kpome TOro, npm NoOHM>XXeHHOM Hanps>XeHUn nogsapsaga akkymynatopHas b6atapes
WCMbITbIBAET HeO03apsAa, YTO NPUBOAUNT K HEobpaTUMoOK cynbdaTaunm akTUBHOW Maccbl M1acTUH
1, KaK cnepcreue goCpoOYHOMY BbIXOAY aKKYMYNSATOPOB U3 CTPOS. 3aBUCUMOCTb CPOKa C/y>XKObl
aKKyMyngaTopa OT Hanps>KeHns nog3sapsana nokasaHa Ha Puc. 8.
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100 / Temneparypa 20 °C
|

wr

50
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Cpok cnyxou
OTHOCHTENBH OXHpaemoro, %

Mepesapsag,

Hepnosapag,

0 2,1 2,2 2,3 2,4 2,5
HanpsikeHune HenpepblBHOro Moazapapa, B/an

Puc. 8 3aBucMOCTb cpoka Cr1y kbl akKyMYyISTopa OT HarpsXKeHWs rnoasapsaa

8.6 KonnuecTBO LMKJIOB paspaa-3apaa v rnyémHa paspsaga

OcHoBHbIMK daKTOpaMu, onpeaensitoLmnX CPoK Cy>XXObl akKyMynaTopa rnpu ero aKcnayataumm B
LMK/INYECKOM pexunmMe SABNSAITCA TOK pa3psaa v rnybuHa paspsga. BnuaHue rnybuHbl paspsaga
Ha UMKIMYECKUN pecypc nokasaHo Ha Puc.7 B pa3sgene 6.3. Yem 6onblue rnybuHa paspaga B
peXXnumMe LMKINYECKOW aKCrjlyaTauum, TEM MeHblle OOCTYMHbIA LMKInYeckunm pecypc. Ecnm B
3a4aHHOM NPUMeEHeHUn Heobxoanmo obecneunTb 6osbLiee KONMYEeCTBO LUKIOB 6€3 YyMEeHbLUEHUS
cpoka cny>6bl akKyMynsiTopa, TO criegyeT BblopaTb akKKyMynsitop ¢ 6osbluei HOMUHANbHOM
eMKkocTbio. Mpu aToM rnybuHa paspsga B KaXkK[oM LUK/e CTaHOBUTCSH MEHblle, a KOJIMYeCcTBO
LMK/10B yBEIMYMBAETCS.

8.7 Tpe60BaHNS K TEXHUMECKOMY 06CTY)XXUBaAHMIO U AOKYMEHTaLumn

OCHOBHbIM TpeboBaHNEM K TEXHUYECKOMY O6CNYXXUBaHUIO ABNSAETCS PerynspHoe NpoBeaeHue
npoLeayp, onucaHHbIX B pasgene 7. PesynbraTbl M3MepeHun, NpeaycMOTPeHHbIX B pasaene 7
A0/KHbI 6bITb OTPaXXeHbl B aKKyMYNATOPHOM XYypHane U Apyrux goKyMeHTax.

[Ona npepoTBpallleHUs neperpeBa akKyMYNSTOPOB, KOHTPONA HaMpaXeHUs HenpepbiBHOro
noasapsana M UCMOoNb30BaHHOMO LIMKIMYECKOro pecypca Heob6xoaumMo obecrneyunTb NoCcTOsAHHOE
N3MepeHne M pPerncTpaumio Hamnps>keHMss M Toka Ha Bbixoge 3apsiAHO-BbINPSMUTENIbHOro
YCTPOWCTBA, a Tak)ke TeMnepaTypbl akkyMy/IATOPOB B aBTOMAaTUUYECKOM peXMME.
dakTnpoBeAeHUsA BCEXN3MePEHU, yKa3aHHbIX Bbillie,0,0/1KeH 6bITb MOATBePXAeH O0KYMEHTaIbHO
(HanpuMep, NyTeM coxpaHeHus pacrne4vaTok ¢$annoB perncTpaunm pesynbTaToB U3MEpPEHUH,
$OTOCHMMKOB 1 T.4,.). [laHHble A0KYMEHTbI HE06X0AUMO NPEeAoCTaBUTb CNELMNANTUCTY CEPBUCHOM
cNy>X6bl KOMMaHUM-MOCTaBLUUKa B ClyYae HaCcTYMNeHUs rapaHTUIAHOro Cyyas.

9.BO3MOXXHbIE HEUCNMPABHOCTH

Pa3bpoc 3HaueHM Hanpsi>XeHNS HeNpPepbIBHOro Nnog3apsaa nocnenoBaTesibHO BKIKOUYEHHbIXHOBbIX
aKKyMynsSiTOPOB B NEPBbIM rof, aKCryaTaunum MoXKeT OTInYaTbCcs OT CTaHAAPTHOM BEIMYMHDI, UTO He
SIBNSAAETCSA HENCTMPABHOCTbIO U IBNSAETCA TUMUYHbIM A1 KOHCTPYKLMNA C BHYTPEHHEeN pekoMbnHaLuuen
rasa. B xoge akcnnyataunm nx xapakTepucTukKu conmxaroTcs.

B cnyyae HeoXuaaHHOM yTeYKU aNeKTponuTa cnenyeTt HeMeaJieHHO HEUTPaNM30BaTb ero PacTBOPOM
conpl (bukapboHaT HaTpUs) N NPOTEPETb HACYX0. DNEKTPOSIUT MOXET NOBPEAUTb MO NOMELLLEHNS U
obopynoBaHue.

B cnyyae Bo3ropaHuss akkyMynsiTopoB crnefyetT MPUMEHSTb MOPOLLKOBbIA OrHeTywutenb. He
A0MyCKaeTCcs UCMNOJIb30BaThb BOAY M OFHETYLUMTENN C BOAHbIMU pacTBopamMu. Bo nsbexxaHve
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BO3ropaHnsa 1 B3pbiBa 3aripellaeTcd aKkcriyatauna akkKymMmyndaTtopos C
NMPU3HakKaMn KOppo3nn BbiIBOOOB, YTEYKUN NIEKTPOSINTA U HapyLLeHNA ULe1I0OCTHOCTU Kopriyca.

10.BbIBO4 U3 SKCIJTYATALIUUN

C TeuyeHvnem BpeMeHNn eMKOCTb aKKyMyndTopa yMeHbLUaeTCH. B koHue cpoka Cﬂy)K6bI
Takne 4BJieHUsA, KaK KOPOTKME 3aMblKaHUd, rnotepa BOAbl U3 3NIEKTPO/INTa U FJ'IY6OKaF|
KOppOo3usa peLueToK NoJiIoXKnTeJibHbIX MJIaCTUH CTaHOBATCA BCe 6onee BepPOATHbIMWU. I'IoeTomy
M3HOLWEHHbIE akKKyMYNATOPbI O0J1>KHbI ObITb 3aMEHEHbDI.

BbiBeieHHble M3 3KCrnyaTauumn akKyMynaTopbl criefyeT nepegaTtb Ha yTunusauuio. MNpwu
3TOM cNieflyeT 3alUUTUTb BbIBOAbl aKKYMYATOPa U30NUPYIOLLMM MaTepuasioMm, Tak Kak aaxke
B OTpaboTaBLUeM aKKyMynaTope UMeeTca aNeKTpuveckas aHeprus, u, B ciyyae KOpoTKOro
3aMblKaHWsi, BOSMOXHO BO3ropaHue. Kpome Toro, cneayetr ybeautbcs, YTO akKKyMynsaTop
NnpaBU/IbHO yNakoBaH (0TAEeNbHO OT APYroro 060pyaoBaHNs) U He NepeBepHYT (BO n3bexkaHne
YyTEeYKU 3/IeKTPONNTA).

AKKyMyﬂﬂTOprCOJJ,ep)I(aTTOKCMHHbIeBeLIJ,eCTBa.yTMJ'IM3aLI,M9|6aTapeVIﬂ,0ﬂ)KHaI'Ip0M3BO,D,MTbC9|
TOJIbKO cneunanan3nposaHHbIMK MpeanpnaTtunaMm no nepepaGOTKe TOKCUYHbIX OTXOOO0B.
KaTeropuyecku sanpeLiaercs YTUIN3NPOBATb aKKyMYNATOPbI B MeCTaX 3aXOPOHEeHNA 0TX0O0B
obuLero nnu 6bITOBOro HasHa4YeHUS.
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NMPNNO>XXEHVIE 1

dopma AKKyMynATOPHOr o XypHana

06bekT.

[Tpeanpusatue:

HomuHanbHoe HanpshkeHue

AKKymynsTopHas 6atapes Tuna:
batapes nony4yeHa (nara):

BBefeHa B akcnnyataumio (nara)

9, ‘UMHamawou & edALedauna)
g ‘90HRBHOMN —  HuW ‘eTBdeed sBwadg

v ‘ersdeed yo| midsgodu ereff

U, B an-ta,
6noka

9, ‘UnHaMawou g edALedsuns]
g ‘90HRBHOMN — HMW ‘ei7sdeed Bwadg

v ‘etsdeed Yo nydagodu eleff

U, B an-Ta,
610Ka

9, ‘NnHamawou g edAtedaung|
g ‘90Hh3HON() HUW ‘eTsdeed Bwadg

v ‘etfsdeed Yo nydagodu eleff

U, B an-ta,
6roka

9, ‘NnHemawou g edALtedauns|
g ‘90HhSHOMN — HUW ‘esdeed vwadg

v ‘esdeed yo| midsgodu eLeff

U, B an-ta,
6noka

9, ‘NnMHamawou g edAredauna|
g ‘90HRBHOMN — HMW ‘e7deed Bwadg

v ‘etsdeed Yo nydagodu eLeff

U, B an-Ta,
610ka

9, ‘UMHaMawou g edALedauna)
g ‘90HRAHOMN — HMW ‘ei7deed Bwadg

v ‘effsdeed Yo nydagodu eleff

U, B an-ta,
6noka

9, ‘NnHemawou g edAtedauns|
g ‘00HhBHOMN — HUW ‘eTsdeed vwadg

v ‘esdeed oy midsgodu eleff

U, B an-Ta,
610ka

9, ‘NnHamawou g edAredaung|
g ‘90HRhBHOMN HUW ‘e7deed Bwadg

v ‘etsdeed Yo nydagodu eleff

U, B an-Ta,
6roka

9, ‘UMHamawou & edALedauns)
g ‘90HRBHOMN —  HuUW ‘eTBdeed Bwadg

v ‘ersdeed yo| midsgodu ereff

U, B an-ta,
6noka

9o ‘UnHaMawou g edALedsuns]
g ‘90HRBHOMN — HMW ‘ei7sdeed Bwadg

v ‘etsdeed Yo nydagodu eLeff

U, B an-Ta,
610ka

9, ‘NnHamawou g edArtedauns|
g ‘90HRIHOMN HUW ‘e7sdeed Bwadg

v ‘etfsdeed Yo nydagodu eleff

U, B an-ta,
6noka

aadeLeg eH
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_)LMleﬂmOprllZ HCYPHAIL MOICHO paccmampuedms KaK npumep. ﬂonycmemwz e20 gedene 6 COOMEemcmeuu C paA3iudHbIMU

U aKK

ompacnegblMu HOpMamu, OOHAKO, ¢ 00A3AMENbHBIM YKA3AHUEM NPUBCOEHHOU 8 OQHHOM JICYPHALe UHGOpMayuL.

*lannol

23



