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TEXHWUYECKWUWA NACNOPT

CraupoHapHbIe CBUHLIOBO-KMCNOTHBIE repMETU3UPOBaHHbIE HEOOCNYX1BaeMble akkymynstopbl B&B BATTERY
TexHonorum AGM

1. OBLUME YKASAHUA

CrauvoHapHble CBUHLIOBO-KUCNOTHbIE aKKyMYNSTOPHbIE 6aTapeu, repMeTU3upoBaHHbIE MPY NOMOLLM KiaraHa u3bbITOYHOrO JaBNeHNs, Npou3-
BOZICTBA KoMnaHuu B&B BATTERY — 310 HaieXHble, JONroBeYHbIe, HeoOCTYXMBaEMble B TEYEHWE BCEro Cpoka AKCMyaTaLmun aBTOHOMHbIE UC-
TOYHMKM TOKa, NpeHa3Ha4YeHHbIe Ans paboThl B PEXUME HENPEPLIBHOTO NoA3apsiaa UM LMKINYECKOM PEXUME.

K pabote ¢ akkymynatopamu 1 6atapesmm JonyckaeTcs TONbKO KBANMGULIMPOBAHHbII NepPCOHaN, 03HAKOMANEHHBbIA C MHCTPYKLMEN no aKenny-
atauuu W NPOLLEALLINIA UHCTPYKTaX MO TexHUKe 6e30nacHoCTH.

2. TEXHWYECKUE OAHHBIE

AKKyMYNSTOPbI NOCTABNAIOTCA C 3aBOAA-U3rOTOBUTENS 3AIUTLIMW AIEKTPOSIMTOM, 3aPSKEHHBIMU W MONHOCTbIO FOTOBLIMU K MPUMEHEHMIO.
OCHOBHbIE TEXHUYECKUE IaHHbIE aKKyMYNSTOPOB NPUBENEHBI B MHCTPYKLIMK MO 3KCNyaTaLmu. Bce npeacTaBneHHble TEXHUYECKME XapaKTepu-
CTMKM CTPaBEMBbI 1Sl HOMUHALHOI Temnepatypbl ntoc 25°C.

AKKyMYNSTOPbI I0/HKHBI UMETb He MeHee 95% rapaHTUPOBaHHOM EMKOCTW Ha NepBOM LMKNe 3apsiaa-paspsiaa u 100% - He nosaHee 5 umkna.
TexHu4Yeckue xapakTepUCTUKX rapaHTMPYIOTCS NPOU3BOAMUTENEM NPK YCNOBUM COBNIoAEHNS TpeBOBaHNIA K XpaHEHMIO, KCRTyaTaumm u obeny-
XMBaHMIO 6aTapeii.

3. TPAHCNIOPTUPOBAHME

CTaumoHapHble CBMHLIOBO-KUC/OTHbIE FEPMETU3NPOBAHHLIE HEOOCTYXMBAEMbIE akkymynsTopbl B&B BATTERY ¢ anekTponuTom, CBSI3aHHOM B
CTEKNI0BOJIOKOHHOM cenapatope, 6e3onacHbl npu nepeBo3ke NiodbIM BUAOM TpaHCMopTa.

AKKyMYNSITOPbI AOMKHBI TPAHCMOPTUPOBATLCS B BEPTUKAZILHOM MONOXEHUU. B npouecce nepeBosku OHW A0MXHbI ObiTh 3aLUMLLIEHBI OT KOPOT-
KMX 3aMbIKaHWiA, NafeHwid, yAapOoB 1 ONPOKWULIBAHUS.

AKKyMyngaTOPbI MOMYT Pa3meLLaTbCsl Ha NOAAOHAX. 3anpeLLAETCa CTaBUTb NOAAOHDI APYr HA Apyra.

Ha HapyHOI1 CTOPOHE YNakoBKW He OMXHO HabNoaaTLCA CNEoB OT MPOTEYeK ANEKTPONUTA. AKKYMYNSTOPLI, UMEIOLLIME NOBPEXAEHNS KOpPMY-
Ca, [I0/IHbI YNakoBbIBATLCS W TPAHCMOPTMPOBATLCS Kak OMaCHbINA rpys.

4. KOMIMJIEKT NOCTABKHA
KomnnekT nocTaBku ONpenensieTcst KOHTPAKTOM.
B kOMMAEKT NOCTaBKu BXOAT:
* aKKYMYNSTOpbl;
* COEMMHUTENN AN MOHTaXa akKyMyNsiTOpoB B GaTapeto;
* TEXHWYECKUIA MacnopT;
* MHCTPYKLMS MO 3KCMTyaTaumu;
* TOBAPOCONPOBOAUTENbHAS OKYMEHTALMS.
Mo AONONHWUTENBHOI JOrOBOPEHHOCTU BO3MOXHA NOCTABKA:
+ CTennaxen;
* MEXaHWU3MOB [U19 NEPEHOCa aKKyMYNSTOPOB;
* U3MepUTENbHBbIX NPKUBOpPOB;
* AMHAMOMETPUYECKIMX KITHOYEiA;
* BbINPSMUTENBLHOMN U 3aPSAHOIA TEXHUKM.

5. CPOK CZ1Y)Xbbl U XPAHEHU4A

MakcumanbHbliA CPOK XpaHeHUs akkyMynaTopos 6ea noasapsiaa CocTaBnseT 6 MECALIEB B CyXOM NOMELLIEHUM NpU Temnepartype Bo3ayxa He 60-
nee 20°C.

PacueTHblit cnyxObl B pexviMe HenpepbiBHOro nopasapsaa npy Temnepatype 20°C npueeneH B Tabnuue. daktnyeckuii cpok ciyx0bl cokpatia-
eTcsl B [Ba pa3a Ha kaxaple 10 rpaaycoB yBenMUeHUs TemnepaTypbl akcryaTtaumm.
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Cepusi akKyMmynsiTOpoOB CpokK cnyx0bi, ner

Mpr3HaKkoM OKOHYaHWsi CPOKa CNYXObl aKKyMyNSITOPOB SBASIETCS CHU-

MSB 15-18 XeHne ux $aKTMYecKoin eMKOCTU, NPUBELEHHON K HOMUHANIBHOW TEM-
MSU 10+ neparype, A0 ypoBHs 80% OTHOCMTENLHO rapaHTUPYEMOro NPOM3BO-
MPL (UPS) 10 putenem 3HaveHns. OTpaboTaBlume akkymynsTopbl HEOOX0aMMO 3a-
BP 8+ MEHWTb, TaK KaK Npu JanbHENLLEl SKCryaTaumuy yxyaleHne ux napa-
BPS 10+ METPOB MHOTOKPATHO YCKOpsieTCs. CBUHLLOBO-KUCNOTHBIE aKKYMYNSTO-
BPX (SH) 5 pbl nofexar nepepabotke. lMNepepabotka sBngeTcs 0693aTenbHON Ya-
BPL 19+ CTbH0 XM3HEHHOI0 LIMKNA aKKyMYNATOPOB M OTBEYAET MPUHLMMAM OXpa-
FTB 15 Hbl OKpYXaioLLeii cpeabl. CBSXMTECH C NPOM3BOAMTENEM WM NPOAAB-
HR/ HRL g0 10 net LLOM aKKyMyNnsTOPOB A4S MONy4eHUs MHDOPMALMU O LEACTBUSX Mpu

yTunn3aumuu 6arapei.

6. TAPAHTUNHDBIE OBA3ATEJIbCTBA
l‘apaHTHIAHbIA CPOK 3KCMTyaTaLMK akKyMyNnsTOpoB COCTaBnseT 12 MecsLeB OT aTkl BBOAA B 3KCMUTyaTaLmio, HO He 6onee 18 mecsiies OT Aathl
MOCTaBKM, €C/1 JJOrOBOP HE NPeayCcMaTpUBAET MHOE.
HacTosilas rapaHTIS feiCTBYET TONbKO B Cyyae cobniofeHns nokynatenem TpebosaHuin NPpoU3BOAUTENS K TPAHCNOPTMPOBAHUIO, XPaHEHNIO
1 3KCMNyaTaLmm akKyMynsTopoB, a Takxe, eClu MOHTaX GaTapeit Obin OCYLLIECTBAEH aTTECTOBaHHbIMM CneLManmcTaMu, bo CoTpyaHMKaMM
CEpPBMCHOIA CNyx0Obl KOMNaHUKM-NPOAABLIA, MO0 MHBIMIA CMIELIMANMCTaMU N0 COrNACOBAHMIO C MPOAABLIOM aKKyMYNSITOPOB.
He noanexar rapaHTUiiHOMY 06CNYXMBAHMIO aKKyMyNATOpbI C AedeKTamu, BOHUKLIMMUN BCIIEACTBME:

* MEXaHWUYECKUX MOBPEXAEHNIA;

* HecoOMt0AeHMS YCNOBUIA TPAHCMOPTUPOBAHMS, XPaHEHWS W SKCTyaTaLWK;

* HEnpaBWIIbHO YCTaHOBKM;

* CTUXWIiHbIX OEACTBUIA U APYrVX MPUYKH, HAXOAALLMXCA BHE KOHTPONS NPOJAABLA W MPOU3BOAUTENS;

* NonajaHusi BHYTPb KOpryca NoCTOPOHHKX NPEAMETOB M XUOKOCTEN;

* PEMOHTA M BHECEHMS U3MEHEHWIA B KOHCTPYKLMIO HEYMNOJIHOMOYEHHBIMM JILIAMU.
[apaHTHiiHble 06913aTeNbCTBA AENCTBUTENBHBI TONBKO NP HANMYMK LUTAMMa NPOAABLIA B M. 7 U 8 TEXHUYECKOro nacnopra.

7. CBUAETEJIbCTBO O NPUEMKE

Axkkymyngropsl TUna B KOJINYECTBE LITYK

corniacHo HaknaaHom Ne MPOLLW NPUEMO-CAATOYHbIE UCTIbITAHMS HA COOTBETCTBME TPEOOBAHMSM TEXHUYECKUX YCIIOBUIA U
NPU3HaHbI FOHBIMK NS KCTTyaTaLmn.

Mopnucb

Harta

MecTo ang neyatu (wramna)

8. CBUOETEJIbCTBO OB YNAKOBKE

AxkkymyngTopbl  TMna B KONIMYECTBE LITYK

COrNacHo HaknagHom Ne ynakoBaHbl B COOTBETCTBM C TPEOGOBAHNSIMI TEXHUYECKX YCIOBUIA M NPU3HAHBI FOAHBIMMW /19 OT-
rPy3ku NoKynarento.

Mopnucb

Harta

MecTo ang neyatu (wramna)
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MHCTPYKLUUS NO 3KCIJTYATALIUU

CraupoHapHble CBUHLIOBO-KMCNOTHbIE FEPMETU3NPOBaHHBIE HEOOCTYXMBAEMbIE
akkymynsatopbl B&B BATTERY texHonorum AGM

1. NPUHLUUNbI PABOTbI U OCHOBbI KOHCTPYKLIUWU AKKYMYJIITOPOB BB

CTaumoHapHbIe CBUHLIOBO-KUCIIOTHLIE aKKyMYNIITOPHbIE HaTapem, repMeTU3VNPOBaHHBLIE MPY NOMOLLM KrarnaHa N3bbITOYHOr0 AABNEHMS, HE Tpe-
OyioT 40NMBa BOAbI HA MPOTSXEHWM BCEr0 CPOKa CiyXObl. Akkymynstopbl B&B npoussoastes no texHonori AGM (3neKTponumT BlUTaH B CTEKNO-
BOJIOKOHHbII CenapaTop), OTNNYAIOTCS BLICOKOIA MIOTHOCTLIO 3HEPTMM 1 HU3KOM CKOPOCTLIO caMopaspsaa. B akkymynsatopax AGM peanusyet-
Csl MEXaHW3M BHYTPEHHEl PeKOMOUHALWN BbIENSIOLMXCS NPY 3apsiae ra3oB, U 06ecneynBaeTcst MakCUMasbHO BOBMOXHbINA KO3hOULIMEHT pe-
kombuHaummn. 99% Kucnopoaa CoeaMHAETCS Ha OTPULIATENBHOM NNACTMHE C BOAOPOIOM, 00pa3ys Bofy.

CucTema cBA3bIBaHMS 3NEKTPONMTA B akkymyngTopax B&B obecneunBaeT BO3MOXHOCTb UX paboThl B l06OM NONOXeH 6e3 NOTEPH EMKOCTH,
BbITEKAHWS 3NEKTPONATA MITM COKPALLIEHWS CPOKa CRIYXObI. MICKMIoYeHneM SBASIETCS TOMLKO 3apsif B MOIOXEHMM KNanaHOM BHU3.

YcTpoiicTeo akkymynsitopos BB

BbiBop,

[NpenoxpaHUTENbHbIN
Knana

OtpuuarenbHasg nnactuHa

Cenapartop
MonoxuTensHasi NnacTuHa

Kopnyc

2. OBJIACTU NPUMEHEHUSA
BoT To/bKO HekoTopble, Hanbonee YacTo BCTpeYatoLLmecs, 061acTh NPUMEHEHNS akKyMyNsTOPOB NPOKU3BOACTBA koMMaHuu BB:
* CUCTEMbI aBAPUIAHOTO OMOBELLIEHNS U CUTHANU3ALINK;
- kabenbHOe TeNneBnaeHue;
- 0bopynoBaHue CBs3u;
* KOMMbIOTEPbI 1 CEPBEPbI;
* CUCTEMbI YNIPABNEHNS;
* 3NEKTPOHHbIE 3arNOMUHAIOLLINE YCTPOIACTBA;
* ANEKTPOHHOE U3MepUTENbHOE 000PYI0BaAHME;
* CMCTEMbI aBaPUINHOW CUrHANM3aLMM;
* CMCTEMbI NOXAPHOI 1 OXPaHHOW CUrHANM3ALNM;
* HaBWraLoHHoe 060opya0BaHME,;
* MeaULIMHCKME NproopsI;
* ABTOHOMHbIE C1NOBbIE NPUOOPbI 1 YCTPOMCTBA;
* BETPOreHepaTopbl ¥ CONHEYHbIE MaHEN!;
* TENEKOMMYHUKALIMOHHbIE CUCTEMbI;
* TEeNeBUAEHUE W BUIEOCUCTEMBI;
* UIPYLLKK;
- UPS;
* TOProBblE 1 Pa3MEHHbIE aBTOMATHI.
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3. TPEBOBAHUA BE3ONACHOCTU

MCTOYHMKM OMacHOCTH:
a) aNeKTPoONuT;
0) anekTpuyecKuii 3aps/, 3anaceHHbIA B akKyMynaTopax;
B) BOAOPOA, BbIAENAIOLMIACS Npu 3apsiae batapew.

a) aneKkTponuT

dnekTponuT B akkymynsTopax BB npeacranget coboii pa3baBneHHyio CEPHYI0 KWUCNOTY, CBA3aHHYIO B CTEKNOBOJIOKOHHOM cenapatope. Ipu
HOPMaJIbHOVA SKCITyaTaLyn SNEKTPONMUT HE BbITEKAET M3 aKKyMYNSTOPa, M KOHTAaKT C HUM HEBO3MOXEH. VICKIIOYEHUEM BNSIETCS Clyyau yTey-
KU 3NEeKTPOAMTa U3 MOBPEXAEHHOM0, TPECHYBLUErO UM PacKooTOro kopnyca. JKCnayatauums akkyMynsTopa co CieiaMm YTEUKU SNeKTponu-
Ta 3anpeLaeTcs.

He BckpbIBaiiTe 1 He pa3bupaiite akKyMynaTopbl. BbITEKLLINIA 3NEKTPONUT MOXET NPUBECTU K XUMMHYECKVIM OXOraM.

Ecnun anekTponuT nonan Ha KOXy, MPOMOIATe 3T0 MECTO 60NbLUIMM KONMYECTBOM YMCTOI BOAbI. B Ciiyyae nonafaHus anekTpoauTa B rnasa He-
MEZ/IEHHO MPOMOIATE MX BOMBLUKMM KOIMYECTBOM YMUCTON BOAbI MM CNELMabHBIM HERTPaIM3YIOLLMM pacTBopoM. 06s3aTeNbHO 06paTuTech 3a
MEULIMHCKON MOMOLLbIO.

He cxuraiite akkymyngaropbl. Bo3MOXeH B3pbiB 11 BblAENEHUE TOKCUYECKMX NPOAYKTOB ropenms. OTpaboTaBlune CBOW CPOK aKKyMyISTOpb
JOMXHbI ObITh HANPaBNEHbI B NepepaboTky.

6)anekTpuyeckuii 3apag,

MomuuTe! MeTannnyeckne 4acTi akKyMynsTopoB BCErAA HAXOAATCA NOA HANPSXEHneM!

Mpw npoBeaeHMM paboT ¢ akkyMynsTopaMu HEOOXOAMMO NPUHUMATL MEPbI MPEAOCTOPOXHOCTM NPOTUB CYYAIAHOrO MPUKOCHOBEHNS K HEM30-
JMPOBAHHbLIM TOKOBEAYLUMM YacTAM akkyMynSTOPOB 1 baTapei.

Mp1KOCHOBEHME K TOKOBEAYLLIMM YaCTSM akKyMyNsTOPHON Gatapen MOXET NPMBECTM K NOPAXEHMIO SNEKTPUYECKMM TOKOM. [pu paboTe ¢ ak-
KymynsTopamu MPUMEHSIIATE CPEACTBA JINYHOM 3aLUMTHI; PE3VMHOBLIE MEPUYATKM, OYKM 1 3aLLMTHYIO OEXY, BKIIOYas CrieumabHylo 00yBb.

He ycTaHaBnmMBaiiTe akkyMynsitopbl B MECTax MOBbILIEHHOM BNaXHOCTW. HapylueHue 3Toro TpeboBaHus Takke MOXET NPUBECTU K MOPAXEHUIO
3NEKTPUYECKMM TOKOM.

Crennaxu ¢ akkymynsTopamu A0MKHbI ObITb U30MPOBaHbI OT 3EMIN.

Ecnn HanpsbkeHue WiHBI NOCTOSIHHOO TOKA NpeBbiLaeT 60 BonbT, akkyMynaTopbl A0MKHbI ObITb N30MPOBaHbI OT CTENNAXA C NOMOLLBIO 30~
JIMPYIOLLMX NPOKNAAO0K, CTOWKUX K BO3AECTBMIO SIEKTPONMTA W a3P030/1ei CEPHOI KUCAOTHI.

B BbICOKOBOSIbTHBIX CMCTEMAX COMPOTUBIIEHUE U3ONSLMN MEX[Y TOKOBEMYLUMMI HacTAMW aKkyMYNSTOPHON GaTtapen M CTENNaXoM A0HKHO
ObITb He MeHee 1 MOM. B cocTaBe CUCTEMBI AOKHBI ObiTb MPEMYCMOTPEHbI COOTBETCTBYIOLLME CPEACTBA KOHTPONS W 3aLLUMTHbIE YCTPOCTBA.

He nonyckaiiTe KOpOTKMX 3aMblkaHWiA BbIBOAOB akkKyMYnSTOPOB. He Ucnonb3yiiTe MeTaNMYeckme NpeaMeTbl M UHCTPYMEHTHI, HanpuUMep, Me-
Ta/INYECKME LETKU, NS OYMCTKM BbIBOJOB aKKyMyNSTOPOB.

Mpu MoHTaxe batapen UCNoNb3yiTe M30IMPOBAHHBIA MHCTPYMEHT. [lo Hayana paboTkl ¢ 6aTtapeeit CHUMMTE BCE METaNNNYECKUE aKCecCyapbl,
TakKne Kak 04KM B METAIIMYECKOI ONPABE, Yachbl, IOBEIMPHBIE YKPALLEHNS.

B) BOAOPOA

Mpw 3apsiae CBUHLLOBO-KMUCNOTHOIO akKyMyniITopa BbIAENSIETCS rOPIoYNiA, B3PbIBOONACHBIN a3 — Boaopoa. U xots 06beM ra3oBbiaeneHus rep-
METM3MPOBAHHbIX aKKYMYNISTOPOB HUYTOXHO Masl MO CPABHEHMIO C ra30BbIAENEHUEM aKKyMYNIITOPOB C XWUAKAM SNEKTPONAUTOM (MPUMEPHO B
100 pa3 MeHbLLE NPK CPABHEHMM CXOAHBIX MO EMKOCTW GaTapeii), AaHHbIA $GaKT HeOOXOAMMO YYMTLIBATb NPU OPraHU3aLMu akKyMyisSTOPHOTO
MOMELLIEHNS U 3KCTnyaTaLmm 6aTapeii ¢ 3NeKTPOUTOM, BMMTAHHBIM B CEMapaTop.

He pasmelLaiite akkyMynsTopbl BHYTPU repMETUYHbIX 06bEMOB. YOeauTeCh, YTO NPOCTPAHCTBO, e PacnofoXeHbl akKyMyNATOPbI, XOPOLLO
BEHTUIMPYETCS.

He pa3melwiaiite akkymyngaTopbl BO/IN3M MCTOYHIMKOB TEMAA UM NNAMEHN.

He pa3meLuaiite B6im3n 6atapen yCTPOMCTBA, KOTOPbIE MOTYT ObITb MCTOYHUKAMM 3IEKTPUYECKMX PA3PSI0B, MCKP, HAMPUMED, KOMMYTUPYIO-
LLME YCTPOICTBA (BbIKIOYATENM) M NPEAOXPAHUTENN.

Bcerna cHumaiiTe 3apsif, CTaTMYECKOrO SNIEKTPMYECTBA C OAEXbl W Tena nepeq MtobbiMu pabotamu Mo KOHTPOIO 1 0BCTYXMBAHMIO akKyMy-
NSTOPOB.

He HakpbIBaiiTe akkyMynsTopbl NNACTUKOBOIA NNEHKOMA. Mpy ee yaaneHun BO3MOXHA CUIbHAS ANEKTpU3aLms ¢ 00pa3oBaHEM UCKD.
Mcnonb3yiite YMCTYIO BRAXHYIO TKaHb [/ YX0Aa 3a akkyMyngTopamu. He ncrnonb3yiTe Cyxylo TkaHb. 3T0 MOXET MPUBECTY K HAKOMEHWIO CTa-
TUYECKMX 3aPSI0B, MCKPEHMIO U BOCTTAMEHEHWIO.



) B.B. BATTERY

4. XPAHEHUE
B unHTepecax notpebuteneit NpoayKLmm BpeMs ee XpaHeHUs! I0NXHO ObiTb CBEAEHO K MAHUMYMY.

4.1. 006wwme TpeboBaHMg

XpaHuTe akKymyngTopbl B CyXOM NPOXIAAHOM, HO HEMPOMEP3AIOLLEM MOMELLIEHNN.

AKKyMYNSTOpbI He CledyeT pa3MeLLaTb BOAU3M MCTOYHUKOB TENa, HanpuMmep TpaHchopMaTopoB.

Ha akkymynsTopbl He JOSXHO Nonaaatb NPSIMOE COTHEYHOE W3NYYEHNE.

He pa3melLiaiite akkymynsTopbl B YCIOBUSIX CUIbHOTO 3aMblIEHNS], YTO MOXET NPUBECTU K MOBEPXHOCTHBIM YTEYKaM.

OnekTprUyeckue BbIBOAbI aKKYMYISTOPOB JA0MKHbI ObiTh 3aLUMLLEHBI B MPOLIECCE XPAHEHS! OT KOPOTKMX 3aMbIKaHMIA.

Mpu pacnakoBke akKyMyNnsTOPOB M U3BIEYEHNM U3 TPAHCTIOPTHOM Tapbl HE AOMYCKANTE UX NafieHusl, ONpOoKuabIBaHKS. B cnyyae naneHns akky-
MyNIITOPOB BO3MOXHO NOSIBNEHME TPELLMH KOPMYCa U YTeYKa NEKTPOMTA.

HekoTopble MofENM akkyMynsTopoB MMeioT GonbLuoi Bec. Mpu nepemMelLieHnn cobniopaiTe 0CTOPOXHOCTb BO M306EXaHMe TPaBM.

He nogHuMaiiTe akkymyngTopbl M MOHOB/O0KM 32 KNEMMBI.

4.2. YcnoBus 1 Bpems XpaHeHus

B uneanbHOM cnyyae akkymynsatopbl BB cnefyet xpaHuTb B CyxoM NpoxiiaiHOM NOMELLEHUM NPy TeMnepatype, He npesbilaioleii 20°C.

B npouiecce xpaHeHmsi CBUHLIOBO-KMUCNOTHbIE akKyMyNSITOPbI MOCTENEHHO TEPSIET EMKOCTb, MO3TOMY BpeMs XpaHeHus ux 6e3 nosapsiaa orpa-
HWYEHO M ONPeaensieTcs CKOPOCTbIO Camopa3psaa.

CkopocTb camopaspsina akkymynstopos BB coctaenget npubnusutensHo 3% B mecsu, npu Temneparype 20°C. CkopocTb camopaspsa MeHs-
€TCS B 3aBUCMMOCTU OT TemnepaTtypbl. PUCYHOK 1 NoKa3biBaeT 3aBUCMMOCTb OCTATOYHOM EMKOCTU OT BPEMEHW XPaHEHUS NPU Pa3HbIX 3Haue-
HUSIX TemnepaTypbl batapew.
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Puc. 1 XapakrepucTtuku camopaspsifa akkymynstopa.
Kak cnepyet u3 rpauka Ha pucyHke 1, CKOPOCTb NOTEPU EMKOCTY B Temneparypa XpaHenue 6e3 noasapsna
MPOLIECCE XPaHEHWs 3aBUCUT OT TeMnepaTypbl, MO3TOMY 1 JOMYCTH-
Mblil CPOK XpaHeHusi akkyMynisiTopoB 6e3 noj3apsiia Takxe JONKeH Huxe 20°C 9 mec.
KOPPEKTMPOBATLCS MPM U3MEHEHN TEMMEPATyPbl XPaHEHMS. 21°C-30C 6 mec.
B Tabnmue 1 Np1BEAEHbI XapaKTEPHbIE CPOKU XPAHEHUS! aKKyMYNSTO- 31°C-40C 3 Mmec.
POB MPU Pa3NYHbIX 3HAYEHNAX TEMMEPATYPbI. 41°C - 50°C 1,5 mec.
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HenpoponxuTensHoe XpaHeHue, Hanpumep, HECKOMbKO [IHE, Npu TeMnepatype, NoBbILLEHHOH OTHOCUTENbHO PEKOMEHI0BAHHBIX 3HAYEHMIA,
CYLLIECTBEHHO HE BNUSIET HA PE3YLTUPYIOLLMIA AOMYCTUMBIIA CPOK XpaHeHUs. OHAKO eC/K NOBbILLIEHHAS TeMnepaTypa OKpyXaloLLei cpeapl Ha-
OniopaeTcs NPoAOMKUTENLHOE BpeMsl, Mecsil, 1 bonee, To 00LLee BpeMst XpaHeHWsl ONXHO COKPALLATLCS B COOTBETCTBUM G 3TUM 3HAYEHMEM
TeMneparypbl.

4.3. U3mepeHus B npoLecce XpaHeHUs

[ns onTUMM3aLIMM XaPaKTEPUCTUK M CPOKA CIyXObl PEKOMEHAYETCS NEPUOAMYECKM NONHOCTbIO 3aPsXaTh akKyMYNATOPbI, KOTOPbIE HYXHO Xpa-
HWUTb NPOAONXMTENLHOE BpEMS. PEKOMEHAYEMbI Ans 3TOro MeToA, HasbliBaeTcs «[podunakTuieckuii 3apsa» (cM. n.6.2.2).

MpnbauauTenbHO rybuHy paspsna U 0CTaTO4HYIO AOCTYMHYI0 EMKOCTb aKKyMyNnsiTopoB BB MOXHO aMMMPUUYECKX ONPeaenuTb, U3MEPUB Hanps-
XEHVe Mexay BbIBOAAMM U COMOCTABMB PE3YNbTaT C AaHHbIMM rpaduka Ha PUCYHKE 2.
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Puc. 2 HanpsixxeHue pasoMKHYTOM Lieny akKyMynsTopa B 3aBUCUMOCTHM OT OCTaTO4HOM €MKOCTH.

5. MOHTAX

Mpun cOopke Gatapen U3 HECKONbKMX aKKyMyNsTOPOB HEOOX0AMMO 0BECTEuMTb 3a30pbl MEXIY KOPMYCamu COCEMHMUX akKyMynsTopoB. Peko-
MeHyeMas BenmunHa 3a3opa — okono 10 Mm. 3a30p He06X0aMM AN BEHTUNSLWMW U OXNaxaeHus barapen.

Ecnu coeauHsioTcs napannensHo ige unn 6onee 6atapeiiHble rpynmbl, TO BCE OHU A0MKHbI MPUCOEAMHSTLCS K HArpy3ke W 3apsgHOMY YCTpPOii-
CTBY NPOBOAAMU, KADENIMM UM LIMHAMK, UMEIOLLIMMU OIMHAKOBOE COMPOTUBAEHME A KXAOI rpynmbl. 310 06ecneynt 6am30CTb napame-
TPOB OTAENbHBIX FPynn 6aTtapem, paBHOMEPHOE PacrpeaesieHme Toka 3apsiaa U MakCUMabHO 3pHEKTUBHOE MCMONb30BAHUE SHEPTM NpU pas-
psine 6arapeu.

Mpyn MOHTaxe akkyMyngTopHoii Gatapen cobniopaiTe pekOMeHIyeMbIE YCUIUS 3aTSKKU Pe3bO0BbIX COEAMHEHMIA. [lONYCTUMbIE YCUINS 3aTsX-
KU 3aBMCSIT OT TUNa BbIBOAA W MPUBEAEHBI B Tabnuue 2:

Tun BbIBOAA MoMeHT 3aTsoxkn. Hm BbIBOALI akkymyngTopa, kabenbHble HAKOHEYHUKM W KPENEXHbIE AETaNM
’ (6onTbl, raiiku) cneayeT 3alUTUTL M3ONUPYIOLLMMIA KPbILLKAMKU UK Ha-
B1 2,5 Hv £ 5%
Knagkamm Bo 136exaHme KOpoTKoro 3amblkaHus U 06pasoBaHmMs UCKP.
B2, I 4,0 Hv = 5%
B3, B4, B5, B7, 12 5,5 Hm = 5%
B6, B9, 13, L1 10,0 Hm = 5%
Ta6nuua 2
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6. BBOJ, B 9KCIJTYATALUIO U SKCMNYATALUSA

BBog B akcniyaTaumio akkymynstopoB BB 3akniouaeTcsi B OCHOBHOM B TOM, 4TO MOTHOCTbIO CMOHTMPOBaHHas Gatapes NOAKI0YaeTCs K CBOE-
My 3apsiHOMY YCTPOMCTBY. Bcerna npumensiite 3apsiiHble YCTPOMUCTBA C XapakTepUCTUKaMI, PEKOMEH10BaHHBIMU NPOnU3BoauTeNnem atapen.
HanpsixeHue BbINPAMUTENS IOMKHO BbiTb OTPETYIMPOBAHO TaK, Kak ykasaHo B nyHKTe 6.2.1 «[oaaepxuBatoLLmii 3apspy.

Mepen BBOAOM B 3KCMyaTaLMI0 HEOOXOAMMO NPOBEPUTL BCE aKKYMYNATOPbI HA OTCYTCTBME MEXaHUYECKUX NOBPEXAEHWIA, NPaBUIbHOCTb NO-
NIPHOCTY NOAKIIOYEHNUS W MPOYHOCTb MOHTaXXA COEANHUTENEN.

6.1. Pa3paan

PaspsiaHble xapakTepucTuku akkymynatopoB BB npuseneHbl B MpunoxeHun 1 K HacToswein MHCTpykuum no akenayatauuu. [puBeaeHHbie
pa3psiaHbIE XapaKTEPUCTMKKM CrpaBe/IMBLI MPWU HOMUHANBHOI Temnepartype akcnayataumm 25°C. HoMuHanbHas eMKOCTb Kaxaoi OTAENbHO
MOAENN aKKyMyNnaTopoB BB 1 COOTBETCTBYIOLMIA pEXMM pPa3psaa ykadaHbl B cneumdukaumsx Mpunoxenus 1.

3aBuCSILLEE OT BENMUYMHBI PA3PSAHOMO TOKA W BPEMEHN Pa3psiia KOHEYHOE HANPSXXEHWE HE AOMKHO ObiThb HIXKE PEKOMEHAYEMOIA BEMYMHLI. be3
COrnacoBaH1s C NPOU3BOAUTENEM 3arpPELLAETCS CHAMATb C aKKyMYNSTOPOB 60/1bLLe HOMUHAILHON EMKOCTU.

nyGokuii paspan

Pexumbl pa3psfa Co CHATUEM EMKOCTH, CBbILLIE HOMUHAIBHON BEIMYMHDI, UK HUKE PEKOMEH0BAHHOTO MUHUMAILHOTO 3HAYEHUS Hanpsxe-
HWSI MOTYT ObITb OMACHbI 19 CBUHLIOBO-KUCIOTHOMO akKKyMYNSITOPa M NPUBOAST K HE0OpaTMMOii Cynbaraumum nnacTuH, pOCTy BHYTPEHHENO CO-
MPOTUBAEHMS, BHYTPEHHUM KOPOTKM 3aMbIKaHUSIM 1 OCPOYHOMY BbIXOY akKyMYISTOPOB U3 CTPOs. ECm no kakum-nmbo npuymHam 6bin ao-
MyLUEH FyOoKMin pa3psa, akkyMynaTopoB, TO MX BOCCTAHOBJIEHWE CEAYET NMPOBOAMTL MOCPEACTBOM CNELMaIbHOro 3apsiaa (cM. n. 6.2.2 pas-
nen «BoccTaHaBnMBalOLLMIA 3apsia, nocne rnybokoro paspsaas).

MuHUManbHOE PEKOMEH0BAHHOE KOHEYHOE HANPSKEHWE B 3aBUCUMOCTM OT BPEMEHM pa3psiaa ykasaHo B Tabnuue 3.

Mop, BennumHoi «C» B TabNMLE NOHUMAETCS EMKOCTb aKKyMynsTopa B A4

KoneuHoe HanpsxeHue

Tok pa3pspa (A) (B/on) NPV Paspszie B TeYEHMe 8 4acos.
KoHeuHoe HanpsbkeHue paspsiaa He AOMKHO BbiTb MeHee 1,2 B/anemeHT
1<0,05C 1,80 [1XE B CTApTEPHOM PEXMME.
1=0,1C 1,75 Ecnn akkyMynsTop HyXHO pa3psxaTb TOKOM, mpesbiwaiowmm 3C Av-
nep, Cneayet NpOKOHCYNLTPOBATLCS C NPON3BOAUTENEM.
1=0,25C 1,70 Mocne NoAHOro MM YaCTUYHOIO Pa3psaa CEAYET CPa3y Xe MPUCTYNUTL
1>1,0C 1,6 K 3apsiay 6atapen.

Ta6nuua 3

6.2. 3apsp,

6.2.1. MopnepxuBaiowmii 3apsg,

MopnepxvBaioLnin 3apsf, Ha3bIBAIT TakXe PEXUMOM NOCTOSIHHOTO NoA3apsaa. PexuM nocTOSHHOMO NoA3apsaa HeorpaHUyeH BO BPEMEHM U
CNYXMT ANS NOAAEPXaHUs akKyMyNATOPHOI Gatapey B NOHOCTbIO 3apSHKEHHOM COCTOSHUM. HanpsixeHne NocTosSHHOrO NoA3apsiaa Npuknaabl-
BaeTCs K BbiBOAaM Garapeu u npu Temneparype 25°C 10MXHO NOAAEpXUBATLCS Ha YPOBHE (2,275 BONbT X KONMYECTBO NOCNEA0BATENbHO CO-
€IMHEHHbIX 3NIEMEHTOB) C TOYHOCTBIO 1%, TO €CTb B AnanasoHe 2,25-2,30 B/an.

Ecnm HanpsixeHne 60bLue BEPXHEro A0MYCTUMOTO 3HaYeHMs1, IMEET MECTO Nepe3apsy, NP1 KOTOPOM YMEHbLUAETCS KOMUYECTBO 3NIEKTPONMUTA
11 YCKOPSIETCS KOPPO3WSt PELLETOK NONIOXMTENbHBIX MIACTUH, YTO B PE3y/bTaTe YMEHbLIAET CPOK CNYXObl aKkyMyNSTOPOB.

B cnyyae, ecnm HanpskeHne MeHbLUE Yka3aHHOTO HUXXHErO Npeaena, MMEeeT MeCTO Heao3apsig. 310 MPUBOAMT K YCKOPEHHON KOPpOo3un peLue-
TOK MONOXUTENbHBIX MNACTUH W [ierpaaaumm akTMBHOTO MaTepumana 0TpruuaTeNbHbIX MnacTuH. Cpok CyxObl Takke COKpaLLaeTCs.

6.2.2. BoccraHOBneHue eMKOCTH Nocie paspsaga
MonHOLEHHIV 3apss SBNSETCS OAHUM M3 CaMbiX BaXHbIX GAKTOPOB, ONpeaensiowmx SddEeKTMBHOCTb SKCMTyaTaLmy repMeTU3NPOBaHHBIX He-
00CNyXM1BaEMbIX CBUHLIOBO-KMCIOTHBIX akKyMynSTOpPOB. Peann3auums pacyeTHoro cpoka cyx6bl akkyMynsiTopa HanpsiMylo CBsidaHa C apdek-
TUBHOCTbIO BbIOPAHHOIO 3apSAHOTO YCTPOIACTBA.

OcHoBHble MeTOAbI 3apsaa:

a) 3apsa Npy NOCTOSIHHOM HAMPSXXEHWH;

©6) 3apsa, NOCTOSIHHBIM TOKOM;

B) 3apsin, NaAaoLMUM TOKOM;

r) [IByXCTyneHyatblid 3apsi, NOCTOSHHBIM HANPSXXEHWEM;

n) Mpodunaktuyeckuii 3apsp, (nogsapa);

e) BoccraHasnmBatowwin 3apsa nocne raybokoro paspsiaa.



) B.B. BATTERY

a) 3apsa npu NOCTOSHHOM HanpsxeHun (metog U)

3apsa npy NOCTOSHHOM HaMPSXEHUN SBNSIETCS Hambonee 4acTo UCMONb3yeMbIM METOAOM 3apsifia repPMETM3MPOBAHHbIX akkyMynsTopos. Ha-
npsiKeHue 3apsaa akkymyngaropos BB coctaenset 2,275 B/aneMeHT npu akcrayataLmm B pexume NocTosHHOMO noasapsaa u 2,450 B/anemeHT
MpyW 3KCNyaTaLum B LMKIMYECKOM pexume. HayanbHbli Tok 3apsiga orpaHmyeH Ha yposHe 0,1C [A].

Ha pucyHke 3 B kauecTBe npuMepa nokasaH xapakTepHblid rpaduk 3apsaa npy NOCTOSHHOM HANPSXKEHMM C OrPaHUYEHUEM HAYabHOMO TOKA.

Tok /
/

HanpsixeHune

HanpsbxeHue 1 ToK 3apsiaa

Bpemsi 3apana

Puc. 3 rpad)MK 3apsaa npu nOCTOAHHOM HanpsXeHUuU ¢ orpaHu4eHneM Ha4yasibHoOro TokKa 3apsaa.

6) 3apsa NocTosHHLIM TOKOM (MeTog, I)

OTOT METOA, 3apAaa HETUMMYEH A1 aKKYMYNSTOPOB FEPMETU3NPOBAHHON KOHCTPYKLIMKM, TEM HE MEHEE, OH BeCbMa 3PQEKTUBEH B KAYECTBE
BbIPABHUBAIOLLIEr0 3apsifa baTapen 13 nocnenoBaresbHO COeAMHEHHbIX aKKyMynsTOpoB. BbipaBHuBaloLLMiA 3apsia, 6aTapen NpoBOANTCS 3NM30-
QVYECKN 1 HEODXOMM [/ BOCCTaHOBNEHUS 1 BbIPABHUBAHWS CTEMNEHM 3apsKEHHOCTM NOC/EN0BATENbHO COBAMHEHHBIX akKyMynsSTOpoB. Ha-
MpsiXeHue, TOK U BPeMs BbIPABHMBAIOLLIETO 3apsifia IOMKHbI ObiTh CTPOrO OrpaHMyeHbl. HanpsixeHue — He Boille 2,45 B/an; Tok — He 6onee
0,1C[A], Bpems — He bonee 48 yacos. Kpome Toro He06X0aMMO KOHTPONMPOBaTL TeMnepatypy 6arapeu, npu gocTuxeHun nnoc 45°C 3apsn,
HeoDbX0AMMO NPeKPaTUT.

Axkymynsitopbl BB npy 3apsiie B pexume NOCTOSHHOTO Toka TpebyloT 0cob0ro BHMMaHms. Ecnu nocne OCTUXEHMS NOHOCTbIO 3aPSXEHHOrO
COCTOSIHMS 3aPsifl, MPOLOKAETCS TEM XE TOKOM B TEYEHME [INTENbHOrO BPEMEHU, 3TO MOXET NPUBECTY K SIBNIEHUIO Nepe3apsaa 1, kak cnef-
CTBME, K NMOBPEXAEHMIO aKKyMyNSITOPOB. Ha pucyHKe 4 nokasaH npumepHblil rpadmk 3apsifaa noCTOSHHLIM TOKOM.

Tok

HanpsixeHue

Hanpsxenune u Tok 3apsipa

Bpems 3apsipa
Puc. 4 I'paduk 3apsaa NnOCTOSHHLIM TOKOM.

B) 3apap napaowmm Tokom (meton W)

9T0T MeTop, 3apsiaa He PEKOMEHAYETCS ANt PEryNsipHOro MPUMEHEHMS, MOCKOMbKY XapaKTepUCTMKI Takoro 3apsiiHOr0 YCTPOMCTBA MOTYT OKa-
3aTbCs OMacHbLIMW 15 repMeTU3NPOBaHHbIX BaTapeid. MOCTOSHHOE MCMO/b30BaHMe Takoro pexuMa 3apsiia CoKpalLaeT CPoK CyXObl akkymy-
ngTopa. TeM He MeHee, 13-3a CPaBHUTENbHON MPOCTOTbI 3aPSAHOM0 YCTPOMUCTBA 1 €r0 HeBOMbLUO CTOMMOCTH, METOZ, MOXHO MCMONb30BaTh
AN1s 3apsfa Lienoyky nocnefoBaTesbHo COeaMHEHHbIX akKyMYNSTOPOB, 3KCMyaTUPYEMbIX B LIMK/IMYECKOM pexume. B aToM cnyyae ¢ Lenbio
npenoTBpaLLeHns nepesapsiaa PeKOMEHAYETCS OrpaHuMTb BpeMst 3apsifia Uiau CHabauTb 3apsiaHOE YCTPOICTBO CUCTEMOI aBTOMATUYECKOrO

10



) B.B. BATTERY

OTKJIoYeHs. [ns nonyyeHms Gonee noapobHoii MHpopMaLmmu 06paTUTech K NPOU3BOAUTENIO.

Pexum 3apsina napaiolym TOKOM XapakTepeH NocTeneHHbIM YMEHbLUIEHUEM TOKa 3apsiia Npu OJHOBPEMEHHOM pOCTe HarpsxeHusi. Cnepyet
MPUHUMATb BO BHUMAHME, YTO BbIXOAHOM TOK M HANPsXXeHWe 3apsifiHbIX YCTPOICTB 3TOr0 TUNA 3aBMCST OT HaMPSXeHUS NUTAtoLLEN ceTn. Pucy-
HOK 5 UNMIOCTPUPYET TUNWYHbIE XapaKTepUCTUKK 3apsaa Metonom W.

Tok

HanpsxeHve

HanpsxeHue v Tok 3apsiaa

Bpems 3apsaa

Puc. 5 Mpaduk 3apsaa napaiowym ToKoMm.

r) AByxcTyneHyatblit 3apaA NOCTOSAHHbIM HanpsxxeHuem (Metop, IU ¢ nepekniouyeHnem)

[IByxCTyneHuaTblil 3apsn SBnsetcs Haubonee NOAXoAsLWM W PEKOMEHIOBAHHbIM METOAOM s 3QEKTUBHOrO BOCCTAHOBNEHUS EMKOCTM
CBUHLIOBO-KWC/IOTHBIX repMETU3UPOBAHHBIX aKKyMYNSTOPOB, 06€CTeunBatoLLIMM 3aps 33 HENPOAOIKMTENLHOE BPEMS W NOCNEAYIOLLEe COLep-
XaHWe akKyMyNaTOpPOB B MOIHOCTLIO 3aPSXXEHHOM COCTOSHUW B PEXMME HENMPEPLIBHOO Nnos3apssa. XapakTepucTuku ABYXCTYNEHYaToro 3aps-
[a N0Ka3aHbl HA PUCYHKE 6.

A YcKopeHHbIii 3apsp, Pexum noagapsna
—————— A ——-I-—B——-|-< C

Tok

e
\/

I

Bpemsi 3apspa

Hanpsxenue u Tok 3apsiga

|
I HanpsxeHuve
1

Puc. 6 3apspHble XapakTepuCTUKM NPU UCMOJIb30BAHNK ABYXCTYNEHYATOro 3apsifAa NOCTOSHHLIM HaNpsHKeHEM.

XapakTepucTHKM Ha PUCYHKE 6 NOKa3bIBAIOT, YTO 3apSIHOE YCTPOICTBO paboTaeT B PEXUME NOCTOSHHOTO HANPSXKEHWS C OrpaHUYEHNEM Toka
3apsaa. Ha HavanbHol ctaamm 3apsaa «A» TOK, MPOTEKAIOLLMIA Yepe3 akKyMyNsSTop, He MEHSIETC W I0NXeH ObiTb OrpaHWyeH Ha YPoBHE He 60-
nee 0,3C [A]. HanpsixeHue Ha BbiBOfax 6atapemn npu 3TOM NOCTENEHHO BO3PACTAET 40 3apaHee YCTaHOBNEHHOW BENMYMHLI 2,45 BonbT Ha ane-
meHT. [pogomkeHue 3apsaaa Ha cTagun «B» npu HanpsxeHuu 2,45B/anemMeHT CONPOBOXAAETCA NOCTENEHHbIM CHUXEHWEM TOKa 3apsa 10
TOYKM, 0003HAYEHHON Ha rpaduke «Y», B KOTOPOI TOK NAfaeT [0 3apaHee ONpeaeNeHHOro 3HaueHns IMbo NPOXOAMT 3a[aHHOE OrpaHUYEHHOE
BPEMS, MOCNE YEro CNEAyET NepekioyeHne Ha cTaamio 3apsiaa «C» CO CHUKEHUEM HAMPSXXEHWS [0 3HAYEHWS, COOTBETCTBYIOLLIETO PEXMMY Mo-
CTOSIHHOrO NnoA3apsaa, T.e. 2,275 B/anemeHT npu 25°C. Takoii cnocob 3apsaa aensetcs Hanbonee SGGEKTUBHBIM C TOUYKU 3PEHMS MPOAONKM-
TENbHOCTM 3apsifa U OAHOBPEMEHHO 6e30nacHbIM, 0OECTIEYMBAIOLIMM 3aLLMTY akKyMynsSTopa OT nepesapsaa 6naroaps nepexoay Ha noHu-
XEHHOE HanpsixeHue 2,275B/3NEMEHT B TOYKE NEPEKIIOYEHNS «Y»,

(®a3a 3apsna «B» Npu NOBbILEHHOM NOCTOSHHOM HaNpsXeHWM B rpaduke 3apsiia MOXET OTCYTCTBOBATb, TOFAA MOCE AOCTUXEHUS HaNpsxe-
HWeM 3Hauenms 2,45 B/an cpasy criedyeT nepexof B PEXuM NOCTOSHHOTO Nofa3apsiaa.

1
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Mpyn “CNonb30BaHUK IaHHOTO METOAA 3apsiAa AOMXHbI ObiTb Pean30BaHbl CNedyHoLLME BbIXOAHbIE NapaMeTpbl:

HavanbHblii Tok 3apsiaa - 0,3C AMnep (MakcUMansHo).

HanpsxeHne 3apsaa: Ha nepeoi CTynexun 3apsaa — 2,45 BonbT Ha anemeHT (0T 2,40 0o 2,50 B/aneMeHT MakCuManbHO); Ha BTOPOIA CTyNeHu
3apsna — 2,275 BonbT Ha anemeHT (0T 2,25 1o 2,30 B/aneMeHT mMakcumManbHo).

3HayeHve TOka, NPK KOTOPOM MPOUCXOAMT NMEpEeKIIIOYEHNE HaNPSXKEHUS C NEPBOI Ha BTOPYIO cTyneHb 3apsaa — 0,05C Amnep (ot 0,04C oo
0,08C Avnep), Bpems 3apsinia Npu NOBbILLEHHOM HanpsxeHuu He Gonee 48 4acoB ¢ KOHTPONEM TeMnepaTypbl aKKyMyNsTOPOB.

MpuMmeyaHmne: NpUMeHeHNe AaHHOTO MeToAa 3apsiia MOXET OblTb OrpaHMYeHo, KOraa Nnone3Has Harpyska 1 akkymynatopHasi 6atapesi coeu-
HEHbI NapaniesnbHo.

A) Mpodunakruyeckuii 3apsag (nopsapsa)

Mockonbky M0G0 akkyMynsTOp NOABEPXEH camopaspsy, TO Nepef, BBOAOM B 3KCMTyaTaumio, 0COGEHHO NOC/e NPOAOIXUTENbHOTO XpaHe-
Husl, 6aTapelo PekoMeHIYeTCs NONHOCTLIO 3apAAUTb. Takke CNemyeT nepuoanyecky NpoBoaMTL NPOdUNAKTUYECKME 3apsifibl aKKyMYNSITOPOB,
HaxXoOSLLMXCS HA XPAHEHMM, B YKa3aHHbIX HUXE pexnMax:

Mocne xpaHeHus B TeYeHne 6 MecsLEB OT AaTbl M3rOTOBEHMS — 3apsf, nocTosHHLIM TokoM 0,1C AMnep B TeueHne 4 — 6 yacos, 3aTeM 3apsf
MOCTOSIHHBIM HanpsixeHuem 2,45 B/anemeHT B TeueHmne 20 4acos.

Mocne xpaHeHms B TeyeHne 12 MecaLUEB OT [aTbl U3roTOBAEHUS - 3apsf, nocTosHHbIM Tokom 0,1C Amnep B TeueHue 8 — 10 yacos, 3atem 3a-
pSA, NOCTOSIHHBIM HanpsixeHneMm 2,45 B/anemeHT B TeueHue 20 - 24 yacos.

Ecnu Temneparypa xpaHeHus 6atapeu npe.biliaet 30°C, TO MHTEpBaNbI MEXAY 3apsaamu A0MKHbI ObiTb COKpaLleHbl (CM. M. 4.2).

BCEIJA MPEOBAPUTENIBHO uamepsiite HanpsxeHue pa3omkHyToii uenu (3C) akkymynatopa, Npexae YeM npuctynartb K noasapaay. Eciu
M3MEePEeHHOe HanpsixeHue cocTaBnsieT 12 BonbT unn MeHee, 06paTUTeCh K MPOM3BOAMTENIO /1S NOYYEHWs PEKOMEHALMIA N0 pexuMy noj-

3apspa.

e) BoccTanaenueaiowwmii 3apsa nocne rny6okoro paspaaa

Ecnu akkymynaTop noagepres rnyookoMy paspsfy, TO KONMYECTBO ANEKTPUYECTBA, NONYYEHHOE OT akKyMynaTopa, MoXeT B 1,5 — 2 pasa npe-
BbILLIATb HOMUHANbHYIO MKOCTb. COOTBETCTBEHHO, 3apsf, ry60KO PaspsaXeHHOro akKyMynsTopa TpebyeT 60NbLLIEro BPEMEHM, YeM B LLITATHOM
cnyyae. Kak cnenyet 13 rpadykoB Ha PpUCYHKe 7, U3-3a 3HAYUTENBHOTO BHYTPEHHErO COMPOTMBNEHUS TNYOOKO PaspsaXeHHOro akkyMynaTopa
€ro HayanbHbIit 3apPAAHbIA TOK OyAeT oueHb Man. TOK MOCTENEeHHO BO3pacTaeT Mo Mepe 3apsaaa akkyMynaTopa B TeYeHue NpUMepHo NepBoro
4aca 3a CYET CHUXEHWUS BHYTPEHHEr0 COMPOTUBAEHNS, NOCNE Yero rpaduk 3apsa NpUXoauT K CBOeMY 00bIYHOMY BULY.

0,35 12,58
0,30 2,5
0,25 - 2,42
&
)
< 020 4 233
(@] O
=~ ] X
é 0,15 § 2,25
[a+]
I
0,10 - 2,17
0.05 -
0 - 0

Bpems 3apsaa, 4

Puc. 7 3apsaHbie XapaKTepMCTUKM noce rny6okoro paspsaa.

Mockonbky 3apsiiHas XapakTepucTika rmyboko paspsXEHHOrO akKyMyNATOpa UMEET TaKoii CrieLdrIeckuit B, TO 1S €r0 BOCCTAHOBJIEHNS
MOXET NOTPebOBATLCA PYYHOE YripaBlieHUe PEXMMOM 3apsaa. MOTOMy YTO MpU UCTIONB30BaHUM 3aPSAHOMO YCTPOICTBA C ABTOMATUYECKUM
YNPaB/EHNEM, B KOTOPOM UMEETCS DYHKLMA U3MEPEHUs TOKa 3aps/a, MOXET CIOXMTLCS OLLIMOO0YHAs CUTYaLWS, KOr/a U3-3a HUSKOTO Havab-
HOrO TOKa KOHTPOJNIEP OYET CTPEMUTLCA NEPEKIIoYUTL 3apsHOE YCTPOICTBO Ha HANPSXeHWe NoaAepXMBaIOLLEro 3apsfia, cuutas Garapelo
MOSHOCTBIO 3apPSXEHHOI. Mpn 3TOM TOK 3apsifia akKyMyNaTopa CTaHET ellle MeHblle, a 3apaaHoe YCTPONCTBO OyaeT CUrHanM3npoBaTh 0 3a-
BepLUEHUN 3apsfa.

12
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6.2.3. HanpsaxeHue 3apsaga

3HayeHVe HanNpsXeHUs 3apsiaa AOMKHO ObiTh BHIOPAHO MCXOOS M3 PEXMMA UCNONb30BaHUS akkyMynaTopoB. OBbIYHO BbIOMPAIOT cnemyioLye
3HAYeHus:

Ins pexvimMa nocTosHHOro nop3apsaa — ot 2,25 no 2,30 BonbT Ha aneMeHT;

Ins umknuyeckoro pexuma — ot 2,40 no 2,50 BonbT Ha 3NEMEHT.

Mpy MCcnonb30BaHMM METOAA 3apsa NOCTOSAHHBIM HANPSXKEHUEM HA NEPBOI CTaauu 3apsa Yepe3 akKyMynsaTop NpoTeKaeT camblid OOMbLLOI
TOK, KOTOPbIiA YMEHBLLIAETCS M0 MEPE POCTa 3aPSKEHHOCTM akKyMynaTopa. ECnin akkyMynaTop 3apsixaetcs npu HanpsikeHuu 2,3B/aneMeHT Tok
Ha NocnenHei ctagum 3apsaa CHxaetcs 10 BennumnHbl ot 0,0005C Amnep 1o 0,004C Amnep. Hanpsixenue 3apsaa A0MKHO KOPPEKTUPOBATb-
Cs B 3aBUCUMOCTY OT TeMnepaTypbl OKpyXaloLLei cpebl. Ecnv Temneparypa Bbillie HOMUHAIBHOIA, HYXHO CHUXATb HANpsXeHWe 3apsaa, co-
OTBETCTBEHHO, ECNIN TEeMNepaTypa HUXEe HOMUHANBHOI, CNeyeT NoBbILLIATh HAanpsxeHue. [ns nonyyeHns 6onee TOYHbIX peKoMeHaaLuiA (CM.
n. 6.3 pasgen «TemnepatypHasi KOMMEHCALWS»).

6.2.4. OrpaHuMyeHne Ha4yanbHOro TOKa 3apsaaa

Pa3psxeHHbIin akkyMynsSTop B HavanbHOI ase 3apsama notpednsaet 6onbiuoi Tok. Cnmiukom 60MbLLOI TOK B Hayane 3apsiaa MOXET Bbi3BaTh
MeperpeB akKyMynaTopa 1 ero noBpexaeHue. Moatomy B Hayane 3apsiaa npy HanPSXKeHUM, COOTBETCTBYIOLLEM 3apsify akKyMyngTopa, UCMoib-
3yEeMOro B LWKJIMYECKOM PEXUME, HEODX0AMMO OrpaHnymTb TOK 3apsiaa Ha yposHe 0,3C Amnep. OnHako akkymynsTopsl BB yCTpoeHbl Takum
00pa3om, YTO NpW HaNPSXKEHUU HEMPEPBLIBHOMO NO3apsaa B OTCYTCTBMM TOKOOrpaHUYeHUs OHW noTpednaioT He bonee 2C [A] naxe B NONHO-
CTbl0 Pa3PSKEHHOM COCTOSHWW, W BENIMYMHA TOKA ObICTPO cnaaaeT. [1o3ToMy B G0/bILMHCTBE CYYaeB NPUMEHEHMS aKKyMYNSTOPOB B PEXMME
MOAAEPXMBAIOLLIETO 3apsAa TOK B Hauane 3apsiia MOXHO He OrpaHnyuBaTh.

6.2.5. HanoxeHHble NepeMeHHbIe TOKK
[ng BOCTUXEHWS MAKCUMAITBHOMO CPOKa CYXObl NepeMEHHasi COCTABASIOLLAN TOKA, NPOTEKAIOLLIEro Yepe3 baTapelo BO BCEX pexumax v 00y-
CTOB/IEHHAs BCEMM Harpy3kamu, He aomkHa npeebiwath 0,1C [Amnep] RMS.

6.2.6. TpeGoBaHMS K KOHCTPYKLMU 3aPSAHOTO YCTPOWCTBA M TOYHOCTU YCTAHOBKU 3HAYEHMIA HAaNPSXXEHUS 1 TOKa

Mpwu KOHCTPYMPOBAHWM 3aPSAHOMO YCTPONCTBA HEOOXOAMMO NPUHATL MEPHI M0 3aLLMTE OT KOPOTKOTO 3aMbIKaHK] W MOAKNIOYEHNS aKKyMYNsToO-
pa B HENPaBM/bHOIA, 06PaTHON NONAPHOCTU. XKenaTenbHo Takke OCHACTUTL 3apsiJIHOE YCTPOCTBO CUCTEMOIA PETYNIMPOBAHMNS HANPSXKEHUS NpK
U3MEHEHMM TemnepaTypbl (TEPMOKOMNEHCALMM) U GYHKUMEN OrPaHNYEHNS TOKA HA HAYasIbHOW CTaauu 3apsiaa.

[ing npaBmbHOM YCTaHOBKM BbIXOAHOIO HANPSXKEHMS PETYAMPOBKY CREdYET NPOU3BOANTD, KOrAa 3apsaHOE YCTPOUCTBO HAXOAMTCS NOA, HAarpy3-
KOii. B npoTMBHOM Cnyyae, Npu perynupoBKe HanpsxxeHus 6e3 Harpysku, BO3MOXHA CUTYaLmst Heao3apsaa akkymynsatopa. [MocTosHHoe Hanpsi-
XeHwe, TpebyeMoe g akkyMyngaTopa B pexume noaaepXuBaloLLero 3apsiaa, onpeaenseTca kak HanpskeHue B COCTOSIHMM NONHOTO 3apsaa
akkymynsTopa. Mo3ToMy BbIXOAHOE HaNPSXEHWe 3apsiIHOro YCTPOICTBA C XapakTePUCTMKOI, NOKa3aHHOM Ha PUCYHKe 8, HYXHO HacTpamBaTh B
pexume, COOTBETCTBYIOLLEM Touke A. Hanbonee BaxHbIM pakTopoM Npu HACTPOIKE 3apsAHOr0 YCTPOIACTBA ABNSIETCA TOYHOCTb YCTAHOBKM Ha-
NPSXEHNs B TOUKe A, KOTOpasd A0mKHa 06ecneynBaTh HaNpskeHue B ananasoHe 2,25 — 2,30 BonbT Ha aneMeHT, 0IHAKO Takasi TO4HOCTb 00bIN-
HO He TpebyeTca BO BpeMs 3apsaa 10 Touku A. 3apsigHOe YCTPOCTBO, HACTPOEHHOE B COOTBETCTBUM C rpadkoM PUCYHKa 8, HUKOraa He no-
BPEAUT akKyMYNATOPHYio 6atapeto, aaxe eciii OHO MMEET BbIXOAHYIO XapaKTEPUCTUKY, NOKA3aHHYIO MYHKTUPHON NNHMEIA.

Mpoduns 3apsina BoixogHas xapaktepuctuka 3Y

Tok 3apsaa
HanpsxeHue
/

Bpems 3apsaa 4 A Tok

Puc. 8 3apsaHas xapaKtepucTHUKa 1 BLIXOGHASA XapaKTepUCTUKa 3apsagHOro yCTPOWCTBA.
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6.3. Temneparypa

PekomeHmyemas Temneparypa akcntyataumm akkymynatopos BB cocrasnset ot nnioc 5°C no nmoc 35°C. He ponyckaiiTe akcnayatauuio npu
Temneparype Bbiwe nioc 50°C.

Bce npuBeneHHbIE TEXHUYECKME XapaKTEPUCTMKM CPABEeSMBLI AN HOBOMO akkyMynsiTopa npu HOMUHANBHOM Temneparype nitoc 25°C (em.
cneumndukaumm Mpunoxerus 1).

KcnayaTaums akkyMynsTopoB Npu NOBbILLEHHON TEMNEPATYPe NPUBOANUT K COKPALLEHMIO MX GaKTUYECKOrO CPOKa CYXObl OTHOCUTENBHO pac-
YETHOr0. JKCryaTaLysi NPW NOHUXEHHON TEMMEPATYPE He COKPALLIAET CPOK CNyXObl, HO CHXAET AOCTYMHYI0 Pa3PSAHYI0 EMKOCTb.

PucyHok 9 noka3biBaeT BMSHWE TeMNepaTypbl HA EMKOCTb paspssa akkymynsTopa.

120
0,05CA
100 P i —— 0,1CA
//
80 0,25CA
X
= | — 0,6CA
/ '
% & / P 1CA
8 [ — 2CA
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20 /
0
-20 -10 0 10 20 30 40 50 60

Temnepartypa, 'C

Puc. 9 BnugHue TeMneparypbl Ha €MKOCTb aKKyMynsITopa.

TemnepatypHylo 3aBUCUMOCTb BaXHO YYMTbIBATb MPW UCTIBITAHUM aKKyMYNSTOPOB Ha eMKOCTb. ECM npoBepka emMkocTu 6arapen NpoBoauT-
Csl NPy TEMMNEPATYpe, OT/IMYHOIA OT HOMUHANIBHOIO 3HAYEHMS!, TO NPEX/E YEM CPaBHUBATL GAKTUHECKN U3MEHEHHYIO eMKOCTb Co C TabNM4HBIM
3HaYeHKeM, HeoOX0aMMO NPUBECTYU e€ K HOMUHANLHOW Temnepartype 25°C no ¢popmyne:

Co

C= 93 xt-25)

Z — TemneparypHblid kKoapduumeHT emkocTu, paeHbiid 0,006 1/°C ona pexumos pa3pspaa 6onee yaca u 0,01 1/°C — ona pexumoB pa3psia,
PaBHbIX OHOMY 4acy U MEHEE;
t — dakTMyeckoe 3HaueH1e cpeaHeli Temnepartypbl npu paspsaae, °C.
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PucyHok 10 noka3biBagT XxapakTep 3aBUCHMOCTY CPOKa CyxObl OT TemnepaTypbl akcrnyatauum. Kak BuaHo 13 rpaduka Ha pucyHKe, YeM Bbillie
Temneparypa akkyMynsTopHoii 6aTtapeu, TeM MeHbLUe ee NPOrHO3upyeMbIii pecypc.
CuuTaetcs,, 4To Ha kaxapie 10 rpagycoB YBENMYEHNst TEMMEPATYPbl PACYETHbIN CPOK CYXObl akKyMYNSITOPOB COKPALLAETCS BABOE.

w s~ oo o O

Oxmpaemblit Cpok ciyxoObl, net
N

0,5

20 30 40 50
Temneparypa, “C

Puc. 10 BnusiHme Temnepatypbl Ha CPOK CNYXObl B peXume NOCTOSHHOIO NOA3apsAa.

TemnepartypHas KOMneHcauus

Mpy NoBbLILLIEHUM TEMNEPATYPLI NPOUCXOAUT YBENMYEHWNE SNEKTPOXUMINYECKON aKTUBHOCTU akKyMyNiiTopa, a NPK MOHWXEHWM TEMNepaTypbl —
COOTBETCTBEHHO CHIKEHWE. [103TOMY NPy NOBLILIEHHON TEMMEpaType HanpsXXeHWe 3apsaa CNedyeT CHUXaTh BO U3bexaHne nepesapspa, a
MpW NOHWXEHHOI TeMNepaType — NOBbILLATb, YTOOLI HE IONYCTUTL Hefo3apsaa. Kak npaBuno, ns HOCTUXEHWS MaKCUMANIbHOW MPOAONXM-
TENbHOCTM CPOKA CNYXObI aKKyMyNSTOpa, PEKOMEHAYETCS NPUMEHSITb 3aPsHbIE YCTPONCTBA C PYHKLMEN TEPMOKOMIEHCALN HANPSXEHNS 3a-
psina. PekoMeHa0BaHHbI K03 dULMEHT TEPMOKOMMNEHCALMM Ans akkyMynaTopos BB cocTasnsieT -3MB/°C/anemeHT ans pexuma noaaepxmea-
fowero 3apsaa 1 -4mB/"C/aneMeHT ans pexvma 3apsaa npu LMKNYeckoin akennyatauuu. CTaHIapTHO CPeaHsist TOYKA MPUHUMAETCS MPK TEM-
nepartype 25°C. Ha pucyHke 11 npencraBneHbl rpadmki 3aBUCUMOCTY HANpsKEeHUs 3apsiia OT TeMnepaTyphbl s PEXUMOB NOCTOSHHOIO Moj-
3apsa v LIMKIINYECKOro MPUMEHEHUS.

Monobnok ~ Morobnok ~ MoHobnok
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Temneparypa, “C
Puc. 11 CooTHOwWEHME MeXAY HanpshXeHneM 3apsaaa u Temneparypoil.

JlaTymK TEPMOKOMMEHCALWM [IOMXEH UBMEPSTL TeMnepaTypy HENOCPEACTBEHHO aKKyMynITOpa U YCTaHaBNMBATLCS HA €ro HapyXHON NOBEPX-
HocTu. [Mpy 3TOM cneamyeT 3awmTUTb aKKyMYNSTOp W ATk OT BO3AEICTBIUS Tena, NPOM3BOAUMOrO APYrMM KOMMOHEHTaMU CUCTEMBI.
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OxupaaeMmblii CpOK CyX0bl akKkymynsTopa

Linknuyeckuii pexumm

CyLiecTByeT HeCKONbkO $HaKTOpOB, ONPEAENSIOLLMX CPOK CIYXObl akKyMynsTopa Npu ero SkCryatauym B LMKAMYECKOM pexvmMe. OCHOBHbIE -
3T0 Temneparypa akkyMmyisSTopa, TOK pa3psja, rybuHa paspsiga v cnocob 3apsaa akkymynsrtopa. MoXHO C4MTaTh, YTO CaMbiM FaBHbIM dak-
TOPOM B LIMKIIMYECKOM pexmme SBnsieTcs rybuHa paspsaaa. Ha pucyHke 12 nokasaHo, kak rayouHa paspsiga BAMSIET Ha KOMMYECTBO LIMIKIIOB,
KOTOPbIE MOXET BblAepXaTb akkymynstop. Yem bonblue rnybuHa paspsiaa B PEXMME LIMKIIMYECKOI SKCTyaTaLym, TeM MEHbLLE AOCTYMHbINA Ly-
Knu4eckuin pecypc. Ecnu B 3a1aHHOM npuMeHeHun Heobxoamumo obecneynTb 6onblee KONMYECTBO LIMKNOB, TO 0ObINHO BLIOMPAIOT akKyMynsi-
TOP C 60NbLLEI HOMUHAIBHON EMKOCTIO. [py 3TOM rybuHa pa3psaa B KaXAOM LMKIE CTAaHOBUTCS MEHbLLUE, a KOJIMYECTBO LIMKIOB YBEINYM-
BaeTCs.
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KonnyecTso Lmknos

Puc. 12 3aBMCMMOCTb KONIMYECTBA LMKIIOB OT rNyOMHbI pa3psaa.

PeXxum noCTOSHHOro noa3apaaa

Axkkymynsitopbl BB CKOHCTPYMpOBaHbI 11 paboTbl MPEYMYLLECTBEHHO B PEXMME NMOCTOSHHOMO NoA3apsaa, KOraa HanpsxeHue Ha BbiBofax ba-
Tapey NoAAEPXMBAETCS HA YpoBHe 0T 2,25 10 2,30 BonbT Ha anemeHT npu Temneparype 25°C. Ha pucytke 13 nokasaHo xapakTepHOE CHXe-
HME eMKOCTM akKyMyNISiTOPOB B COCTaBe 6atapey B TeYeHWe Cpoka CyXObl B JaHHOM pexumMe akcnnyataumu. Fpaduk noCcTpoeH ang akkymy-
NSTOPOB C 5 NETHUM PACUYETHLIM CPOKOM KCTUTyaTaLmu.
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OcTaroyHas eMkocTb, %

20

1 2 3 4 5
Bpems B rogax

Puc. 13 Cpok cnyxGbl akkymynaTopa, paboTaiowiero B pexume NOCTOSHHOrO Noja3apsaa.

Mpyn HOpMaNbHOIA 3KCMyaTaLMy B PeXMME NOCTOSIHHOIO NoA3apsiaa, Koraa HanpsxeHue 3apsiaa NoaaepXMBaeTcs Ha YpoBHe B Npeaenax ot
2,25 10 2,30 BonbT Ha anemMeHT (cM. pucyHok 14), rasbl, 00pa3ylowwmecs: BHYTPY akKyMyISITOpa, HEMPEPLIBHO PEKOMOMHMPYIOT HA OTpULA-
TeNbHON NNacTVHE 1 BO3BPALLAIOTCS B BUAE BOAbI 06paTHO B anekTponuT. Mo aToii npuymHe dakTuyeckas eMKOCTb akKyMyNSiTopa He CHUXaeT-
Cs1 M3-32 «BbICbIXaHWs» aneKTpoanTa. CHUXeHVe eMKOCTM M OrpaHuyeHmre cpoka Cyx0bl 06YCNIoBNEHbI MOCTENEHHON KOPPO3UEN ANEKTPOLIOB.
Cnepnyet OTMETMUTb, YTO NPOLIECC KOPPO3UM YCKOPSIETCS C POCTOM TemnepaTypbl 1/Uni NOBbILLIEHMEM HaMPSXEHUS 3apsfa.

16



- B.B. BATTERY

Mpu 3aHMKXEHHOM HANPSXEHUM aKKYMYNSTOPHast GaTapes MCMbITLIBAET HEA03apsA, YTO NPUBOAMT K HeoOpaTUMON CyNnbdataLm akTUBHOI Mac-
Cbl MNIACTUH, YCKOPEHMIO KOPPO3K PELLIETOK U, KaK CNEeACTBIE, JOCPOUHOMY BbIXOMY aKKyMyNsTOPOB U3 CTPOS.

100 Temneparypa 25 °C

\

~
ol
T

[S2]
o
T

N
ol
T

Cpok ciyx6bi
OTHOCUTENBHO 0Xuaaemoro, %

Heposapsg MNepesapsin

0 2,1 2,2 2,3 2,4 2,5

HanpsxeHne HenpepbiBHOrO noa3apsaa, B/an
Puc. 14 3aBucmMocTb CpoKa CIyXObl aKKyMynsITopa OT HanpshkeHUs nogsapsaa.

Mpu akcnnyataumm akkymynstopos BB nomunte: CPOK CITYXBbl HAMPSIMYIO 3ABUCUT OT KOJIMMECTBA LIUKIIOB PA3PAL-3APAL, TITY-
BUHbI PA3PAA, TEMMEPATYPbI U HAMPSDKEHNA 3APSIIA.

7. OBCNTY)XXMBAHUE
Mo ncreyeHunn cpoka cnyx0Obl akkymynsTopHasi 6aTapest A0XHA ObITb MONHOCTLIO 3aMEHEHA.
AkkymynsTop 10MXeH ObITb HEMEANIEHHO 3aMeHeH, eCiv 0OHaPYXEHO NOBPEXAEHNE KOPMYCa AW yTeuKa ANEeKTPONUTA.

7.1 Kaxpgble Tpn mecsiua
Kaxxable Tpu Mecsua cnemyet BbiMONHATbL CReayloLLpme onepaumm no 00CayXuBaHuIo:
Y6eautech, YTo B MOMELLEHUM C aKKYMYNSTOPAMU YMCTO, OTCYTCTBYIOT MOCTOPOHHUE NPEAMETHI, MOMELLEHNE UMEET HOPMATbHYIO OCBELLEH-
HOCTb.
Y6eaurecs, 4To BCE NPeayCMOTPEHHbIE CPeaCTBa GE30MACHOCTM HA MECTE U MCMPAaBHBI.
N3mepbTe TemMneparypy B 6aTapeiiHoM NMOMELIEHNM W 3aMULIKTE €€ 3HAYEHME.
lMpoBeaunTe BU3yanbHbIii OCMOTP OaTtapeu, 0bpatlas BHAMaHUe Ha:
* YucToty aKkymynsTopos:
+ OTCyTCTBME NOBPEXAEHWIA BHIBOLIOB;
+ LlenocTHOCTb KOpPMYCOB M KPbILLEK aKKyMYNSTOPOB;
- OTCyTCTBME NPU3HAKOB NEperpesa.
M3mepbTe 1 3anuiumTe 3HaYeHWs HaNpskeHus 3apsaaa Beeii batapeu.
Mpy HANMYMK TEXHUYECKO BO3MOXHOCTM M3MEPbTE TaKKe BENMYMHY NepeMeHHON COCTaBNsIoLLEl B TOke 3apsaa 6atapen.
M3mepbTe HaNpsXeHUe MeXy KaxabiM BbIBOAOM akkKyMyNSTOPHOW Gatapen 1 3emieit C Liesbio 06HapYXeHUs BO3MOXHbIX YTeYeK Ha 3eMI0.
Ecnn BO3MOXHO M3MeEpLTE U 3amLLMTE 3HAYEHe MOCTOSIHHOIO ToKa 3apsaa barapen.
M3mepbTe 1 3anuiumTe Temnepatypy KOHTPOMbHBIX ANeMeHTOB batapen.
M3mepbTe 1 3anuiumTe HaNpsKeHUE Ha KaxaoM anemeHTe (6n1oke) B pexume NoaaepX1BaioLLEero 3apsaaa.
M3mepbTe 1 3anuwnTe 3Ha4eHNE HaMPSXEHUS BbIPABHUBAIOLLETO 3apsAa.

7.2. Kaxabiii roa

MoBToOpUTE ONEpaLmm no nyHkTy 7.1.

MpoBepbTe HaIEXHOCTb KPenneHns Bcex nepemblyek 6arapen. Mpu HeobxoaMMOCTH 3aTaHUTe pe3bO0BbIE COEIVHEHMS C YCUIMEM B COOTBET-
cTBuu ¢ Tabnumueii 2 n.5 «MoHTax».
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7.3. Kaxable aBa ropa

KaxnpiiA rop, unv ouH pas B 1Ba rofia CNefyeT NpoBecTy U3mepeHne $akTuieckon eMkocTi Gatapen npu paspsae Ha peanbHyIo Harpysky unm
C UCNONb30BaHMEM CMELMALHOTO UCbITaTeNbHOrO 000pYnoBaHKs. MneanbHo, ecnu Takasi MpoBepka NPOBOAMTCS B TEX Xe PeXumax, YTo u
WUCNbITaHWs, NPOBEAEHHbIE NPY BBOAE OaTtapey B akcnayataumio. Ecnv no pesynbtatam UcnbiTaHus dakTuieckas EMKOCTb OaTapen CHU3MNach
10 YpoBHS 85% HOMMHAMLHOTO 3HAYEHMS, TO CAEMYIOLLME NPOBEPKN EMKOCTU CeAyeT NPOBOAMTL Kaxable 6 MECALEB.

8. BOBMOXHbIE HEUCITPABHOCTHU

B KOHCTPYKLIMM repMETM3MPOBAHHbIX aKKyMYNIITOPOB PEaNM30BaHa CUCTEMA aficOPOLIMM HA OTPMLIATENbHOI NNacTUHe. 3T 03HAYAET, YTO KUC-
nopog, 00pa3yoLMACa Ha NONOXMTENbHOI NacTMHe, ancopbupyeTcs OTpuULIATeNbHOI NNACTUHON. 3-3a pa3nuyHO HaYanbHOW CTENeHN aj-
cop6uum B nepeble 12 MecsLEB aKCrIyaTaLmu HanpsxeHue NoIepPXVUBAIOLLEro 3apsaa NocneaoBaTelbHO COBAMHEHHbIX aKKyMyNSTOPOB MO-
XET OTNMYATLCS OT CTaHAAPTHOI BeNMYMHbI. Pa3bpoc 3HauYeHMiA HanpsXeHus NoA3apsaaa akkyMynsTopoB B 6atapee SBNSIETC TUMWYHBIM st
KOHCTPYKLMIA C BHYTPEHHE! pekoMOMHaLmel rasa. B xoae akcnayataumm Ux xapakTepucTuku ConmxaroTcs.

B cnyyae HEOXMOAHHON YTEYKW 3NEKTPONUTA CNeayeT HEMEIEHHO HEMTPaNN30BaTh ero pacTBOPOM cofibl (6ukapOOoHaT HaTpKs) 1 NPOTEPeTh
Hacyx0. SNEKTPONUT MOXET NOBPEAMTb MO NOMELLEHNS U 060pyI0BaHME.

B cnyyae Bo3ropaHus akkyMynsiTopoB NPUMEHSIATE NOPOLLKOBbIA OrHETYLWKUTENb. He MCrnonb3yite BOAY M OFHETYLUMTENN C BOGHBIMU PacTBo-
pamu.

He akcnnyatmpyiite akkyMynsITopbl C Npu3Hakamm KOppo3ui BuIBOLOB, YTEUKW 3NIEKTPONNTA M HAPYLIEHWS LIENIOCTHOCTM Kopnyca. Mcnonb3o-
BaHue fedeKTHbIX akKKyMySISTOPOB MOXET NPUBECTM K YTEUKE IIEKTPONUTA, BO3rOPaHMIO 1 AaXe B3pbiBy.

9. BbiIBOA U3 SKCIJTYATALIUU

C TeyeHMeM BpeMeHM BpeMs paspsifia akKyMynsiTopa yMeHbLUaeTcs. B KoHLie cpoka CryxObl Takue SBNEHUs), Kak KOPOTKME 3aMblkaHus, NoTe-
psi BOAbI M3 ANEKTPONMTA U ryBOoKas KOPPO3us PELLETOK MONOXMTENbHBIX NIaCTUH CTAHOBSTCS BCE Oonee BeposiTHbIMU. Ecnv npogonxars uc-
MoNb30BaTb Tak1e akKyMyNISITOPbl, BO3MOXEH TEPMOPA3TOH WK yTeyka NeKTPONMTA. MI3HOLIEHHbIE aKKyMyNSTOPbI A0MXHbI OblTh 3aMEHEHBI.
BbiBeieHHbIE W3 3KCTyaTaumm akkyMynsTopbl CieayeT nepefatb Ha yTUAn3aumio. 3aluuTuTe BbIBOLbI aKKyMyNSTOpa U30NMPYIOLLMM MaTepha-
JIOM, TaK KaK iaxe B 0TpaboTaBLUIEM aKKyMyNSITOpe MMEETCS! 3NIEKTPUYECKas SHEPTUS U B Cllyyae KOPOTKOrO 3aMblKaHWsi BO3MOXHO BO3ropaHye.
Cnepyiite npasunam yTUaU3aumm, NPUHSTLIM B JAHHOM PEMVIOHE WK CTpaHe.

MockonbKy akKyMynsITop, NPeAHa3HaYeHHbIA ANs YTUNM3ALMN, BCE ELLE COAEPXUT ONPEeaeNeHHOe KOIMYECTBO SHEPTUM W KUCIOTHBII NEKTPO-
nnT, yOeaMTECH, YTO OH NPaBUILHO YNaKoBaH OTAENBHO OT APYroro 060pynoBaHuUe W 3aHUMAET NPaBWIILHOE NONIOXEHNE (HE MEPEBEPHYT) BO
n36exaHne YTeukn aNeKTPonuTa.
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NPUNOXEHMUE 1.

TexHnyeckne xapakTrepucTukm.

Bce npuBefeHHble pa3paaHbie AaHHble AeACTBUTENbHbI Npu Temnepartype 25 °C.
Cepusa BP ang yHnBepcanbHOro npuMeHeHus.

Twn HomunanbHoe | HomuHanbHas MouHocTs paspsiga (Br) EmkocTb paspspa (Av) [lnvna, | WwvpuHa, | Boicota, Bec, lMontocHble BLIBOALI
HanpskeHue, | emkocTs Cy, o 10 MuH, | 30 MuH, 1y, 3y, 5y, 10y, Pacnorno-
B 1,75 B/an (Av) Br Br Br Ay Ay Ay MM MM MM Kr Twun XeHve
BP 10-4 4 10 104 46 26 7,44 8,5 9,5 101 50 100 1,31 T1/12 3
BP 1,0-6 6 1 15,6 6,9 39 0,75 0,85 0,95 51 42 56 0,25 T 1
BP 1,2-6 6 1,2 18,72 8,28 4,68 0,89 1,02 1,14 97 25 56 0,3 T 2
BP 3-6 6 3 46,8 20,7 1,7 2,23 2,55 2,85 134 34 66 0,65 T1/12 2
BP 4-6 6 62,4 27,6 15,6 2,97 3,4 3,8 70 47 106 0,85 T1/12 1
BP 4,5-6 6 45 70,2 31,05 17,55 3,35 3,83 427 70 48 107 0,91 T1/T2 1
BP 5-6 6 5 78 345 19,5 3,72 4,25 4,75 70 48 107 0,95 T1/12 1
BP 7-6 6 109,2 43,3 27,3 519 5,95 6,65 151 34 100 1,26 T1/12 2
BP 8-6 6 8 124,8 55,2 31,2 5,94 6,8 7,6 151 34 100 1,35 T1/12 2
BP 8-6V 6 8 124,8 55,2 31,2 5,94 6,8 7,6 98 56 118 1,55 T1/T2 14
BP 10-6 6 10 156 69 39 744 8,5 9,5 151 50 100 1,9 T1/12 2
BP 12-6 6 12 187,2 82,8 46,8 8,91 10,2 11,4 151 50 100 1,98 T1/12 2
BP 13-6S 6 13 - 89,7 50,7 9,66 11,05 12,35 108 7 140 25 T3 10
BP 13-6H 6 13 — 89,7 50,7 9,66 11,05 12,35 108 1 140 2,5 H 1
BP 33-6 6 33 514,8 221,7 128,7 24,54 28,05 31,35 181 76 166 6 B1/12 7/6
BP 180-6 6 180 — 1267 702 133,77 153 171 260 171 244 28,8 B9/I3 19
BP 220-6 6 220 - 1548 858 163,5 187 209 244 190 275 32,7 13 19
BP1,2-12 12 1,2 37,44 16,56 9,36 0,89 1,02 1,14 97 45 59 0,59 T1 4
BP 2,3-12 12 2,3 71,76 31,74 17,94 1,7 1,96 2,18 178 34 65 0,94 T 2
BP 3-12 12 & 93,6 41,4 23,4 2,23 2,55 2,85 134 67 66 1,3 T1/12 4
BP 3,6-12 12 3,6 112,3 49,68 28,08 2,68 3,06 3,42 134 67 66 1,32 T1/12 4
BP 4-12 12 4 124,8 55,2 31,2 2,98 34 3,8 90 70 106 1,67 T1/12 3
BP 4,5-12 12 45 140,4 62,1 35,1 3,33 3,83 4,27 90 70 106 1,84 T1/12 3
BP 5-12 12 5 156 69 39 3,72 4,25 4,75 90 70 106 1,8 T1/12 3
BP 7-12 12 7 218 96,6 54,6 519 5,95 6,65 151 65 98 2,54 T2/T1 5
BP 7,5-12 12 7,50 234 103,5 39 5,58 6,38 7,12 151 65 100 2,65 T2/T1 5
BP 8-12VS 12 8 250 110,4 62,4 5,94 6,8 7,6 114 98 118 3,1 T1/12 14
BP 8-12VL 12 8 250 110,4 62,4 5,94 6,8 7,6 198 56 118 31 T1/12 14
BP 10-12 12 10 312 138 78 7,44 8,5 9,5 151 65 116 3,3 T2/T1 5
BP 12-12 12 12 3744 165,6 93,6 8,91 10,2 11,4 151 98 98 3,94 T2/T1 5
BP 17-12 12 17 530 235 132,6 12,64 14,45 16,15 181 76 166 6,15 | B1/12,11 7/6
BP 20-12 12 20 624 276 156 14,87 17 19 181 76 166 6,35 | B1/T2,I1 7/6
BP 26-12 12 26 811 359 202,8 19,32 22,1 24,7 175 166 125 9,4 B1/T2,11 79
BP 28-12 12 28 874 386 218,4 20,82 23,8 26,6 175 166 125 9,6 B1/T2,11 7/9
BP 33-12S 12 33 1030 455 257,4 24,54 28,05 31,3 195 129 179 11,25 B7/12 8
BP 33-12H 12 33 1030 455 257,4 24,54 28,05 31,3 210 129 179 11,25 B7/12 8
BP 33-12F 12 33 1030 155 257,4 24,54 28,05 31,3 210 129 179 11,25 B7/12 8
BP 35-12S 12 35 1092 433 2713 26,01 29,75 33,2 195 129 179 11,79 B7/12 8
BP 35-12H 12 35 1092 483 273 26,01 29,75 33,2 210 129 179 11,79 B7/12 8
BP 35-12F 12 35 1092 483 273 26,01 29,75 33,2 210 129 179 11,79 B7/12 8
BP 40-12 12 40 1248 552 312 29,73 34 38 197 165 171 14,3 B2/11,12 7
BP 65-12 12 65 1947 897 546 52,02 59,5 66,5 350 166 174 24,5 B5/12 15
BP 90-12 12 90 2696 1242 702 66,9 76,5 85,5 329 172 238 30,8 B3/I12 15
BP 100-12 12 100 2965 1366 780 74,34 85 95 329 172 238 32,7 B3/12 15
BP 120-12 12 120 3307 1656 936 89,1 102 114 407 173 239 39,5 B4/12 18
BP 160-12 12 160 _ 2208 1248 118,92 136 152 483 171 240 51,2 B9/I3 8
BP 200-12 12 200 — 2760 1560 148,65 170 190 522 202 240 61,5 B9/I3 13
BP 230-12 12 230 — 3174 1794 170,94 195,5 218,5 522 240 240 72,5 B9/I3 13
BPX

BPX 7-12 12 7 218 96,6 54,6 5,19 5,95 6,65 151 65 98 2,54 T2/T1 5
BPX 12-12 12 12 3744 165,6 93,6 8,91 10,2 11,4 151 98 98 3,94 T2/T1 5
HanpsixeHne okoH4aHus pa3psaa, [B/an] 1,6 1,6 1,6 1,75 1,75 1,75
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Cepus BPS yBennyeHHblit cpok cnyx0Obl, yHMBepcasbHoe NpMMeHeHune.

Tun HomuHanbHoe | HomuHanbHas MouwHocTb pa3psiga (Br) EmkocTb paspsna (Ay) OnvHa, | WnpuHa, | Bbicota, Bec, lMontocHble BLIBOALI
HanpsXenve, | emkocTb Gy, A0 10 MuH, | 30 MuH, 1y, 3y, 5y, 10y, Pacnono-
B 1,75 B/an (A4) Bt Br Br Ay Ay Ay MM MM MM Kr Tun XEHne

BPS 10-4 4 10 104 46 26 744 8,5 9,5 101 50 100 1,31 T1/12 3
BPS 1,0-6 6 1 15,6 6,9 3,9 0,74 0,85 0,95 51 42 56 0,25 T1 1
BPS 1,2-6 6 1,2 18,75 8,28 4,68 0,89 1,02 1,14 97 25 56 0,3 T 2
BPS 3-6 6 & 46,8 20,7 11,7 2,23 2,55 2,85 134 34 66 0,65 T1 2
BPS 4-6 6 4 62,4 27,6 15,6 2,97 34 3,8 70 47 106 0,85 T1/12 1
BPS 4,5-6 6 45 70,2 31,05 17,55 3,34 3,82 421 70 48 107 0,91 T1/12 1
BPS 5-6 6 5 78 34,5 19,5 3,72 4,25 4,75 70 48 107 0,95 T1/12 1
BPS 7-6 6 7 109,2 48,3 27,30 519 5,95 6,65 151 34 100 1,26 T1/12 2
BPS 8-6 6 8 124,8 55,2 31,2 5,94 6,80 7,6 151 34 100 1,35 T1/12 2
BPS 10-6 6 10 156 69 39 744 8,50 9,50 151 50 100 1,9 T1/12 2
BPS 12-6 6 12 187,2 82,8 46,8 8,91 10,20 1,4 151 50 100 1,98 T1/12 2
BPS 33-6 6 33 514,8 221,71 128,7 2454 28,05 31,35 181 76 166 6 B1/12 7/6
BPS 180-6 6 180 — 1267 702 133,77 | 153,00 171 260 171 244 28,8 B9/I13 19
BPS 1,2-12 12 1,2 37,44 16,56 9,36 0,89 1,02 1,14 97 45 59 0,59 T 4
BPS 2,3-12 12 2,3 71,76 31,74 17,94 1,71 1,95 2,18 178 34 65 0,94 T1 2
BPS 3-12 12 3 93,6 41,4 234 2,23 2,55 2,85 134 67 66 1,3 T1/12 4
BPS 3,6-12 12 3,6 112,3 49,68 28,08 2,67 3,06 3,42 134 67 66 1,32 T1/12 4
BPS 4-12 12 4 124,8 55,2 31,2 2,97 3,40 38 90 70 106 1,67 T1/12 3
BPS 4,5-12 12 45 140,4 62,1 35,1 3,33 3,82 427 90 70 106 1,84 T1/12 3
BPS 5-12 12 5 156 69 39 3,72 4,25 4,75 90 70 106 1,8 T1/12 3
BPS 7-12 12 7 218 96,6 54,6 519 5,95 6,65 151 65 98 2,54 T1/12 5
BPS 7,5-12 12 75 234 103,5 39 5,58 6,37 7,12 151 65 100 2,65 T1/12 5
BPS 10-12 12 10 312 138 78 7,44 8,50 9,5 151 65 116 3,3 T1/12 5
BPS 12-12 12 12 3744 165,6 93,6 8,91 10,20 114 151 98 98 3,94 T1/12 5
BPS 17-12 12 17 530 235 132,6 12,64 14,45 16,15 181 76 166 6,15 | B1/T2,11 7/6
BPS 18-12 12 18 530 235 132,6 12,64 14,45 16,15 181 76 166 6,15 | B1/T2,I1 7/6
BPS 20-12 12 20 624 276 156 14,86 17,00 19 181 76 166 6,35 | B1/T2I1 7/6
BPS 26-12 12 26 811 359 202,8 19,32 22,10 24,7 175 166 125 94 B1/T2,11 7/9
BPS 28-12 12 28 874 386 2184 20,82 23,80 26,6 175 166 125 9,6 B1/T2,11 79
BPS 33-12F 12 33 1030 455 2574 24,54 28,05 313 195 129 179 11,25 B7/12 8
BPS 33-12H 12 33 1030 455 2574 24,54 28,05 31,3 210 129 179 11,25 B7/12 8
BPS 33-12S 12 33 1030 455 2574 2454 28,05 31,3 195 129 179 11,25 B7 8
BPS 35-12F 12 35 1092 483 2713 26,01 29,75 33,2 195 129 179 11,45 B7/12 8
BPS 35-12H 12 35 1092 483 2713 26,01 29,75 33,2 210 129 179 11,45 B7/12 8
BPS 35-12S 12 35 1092 483 273 26,01 29,75 33,2 195 129 179 11,45 B7 8
BPS 40-12 12 40 1248 552 312 29,73 34,00 38 197 165 171 14,3 B2/I1,12 7
BPS 65-12 12 65 1947 897 546 52,02 59,50 66,5 350 166 174 224 B5/12 15
BPS 90-12 12 90 2696 1242 702 66,90 76,50 85,5 329 172 238 30,8 B3/12 15
BPS 100-12 12 100 2965 1366 780 74,34 85,00 95 329 172 238 32,7 B3/12 15
BPS 120-12 12 120 3307 1656 936 89,10 102,00 114 407 173 239 39,5 B4/12 18
BPS 200-12 12 200 — 2760 1560 148,65 | 170,00 190 522 202 240 61,5 B9/I3 13
BPS 230-12 12 230 = 3174 1794 170,94 | 195,50 218,5 522 240 240 72,5 B9/I3 13
HanpsixeHne okoHyaHus paspsga, [B/an] 1,6 1,6 1,6 1,75 1,75 1,75

Cepus UPS (MPL) a¢dpekTnBHag otaaua no MOLLHOCTU B COYETAHWUMN C AJIMTESIbHbIM CPOKOM CAYXO0bl. OnTUMansHo ang npu-
MeHeHMs B UCTOYHUKaAX Gecnepe0oitHOro NUTaHus NepeMeHHOro ToKa.

Tun HomuHansHoe | Homumanbhas MotwHocTb paspsipa (BT) EMK‘LC;"(’;‘;‘*W' Inmna, | Llpwka, | Boicota, | Bec, | MoniocHble BbIBOABI
HANPSIXEHWe, | eMKoCTb Cy, 0 10 MuH, 30 MUH, 1y, 10y, Pacnono-
B 1,75 B/an (Av) Br Br Br Ay MM MM MM Kr Tun XeHve
UPS 12220W 12 53 1644 787 453 53 228 139 224 17,8 B5/12 8
UPS 12320W 12 78 2391 1145 659 78 261 173 224 26 B5/12 8
UPS 12360W 12 88 2690 1288 Iy 88 306 173 230 29,8 B3/12 8
UPS 12440W 12 108 3288 1820 906 108 330 173 241 35 B3/12 8
HanpsixeHve okoHyaHus paspsaa, [B/an] 1,6 1,6 1,6 1,75
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Cepus HR a¢pdekTnBHag otaava no MOLLHOCTH.

Tun HomunanbHoe | HomunanbHas MowwHocTb paspsipa (BT) EMK(E’;ZL{:‘;‘*F)“' Inua, | Llnpwwa, | Beicota, |  Bec, MontocHble BbIBOAbI
HanpsXeHve, | eMKocT Gy, A0 10 MuH, 30 MUH, 1y, 10y, Pacnono-
B 1,75 B/an (Av) Br Br Br Ay MM MM MM KK Tun XEHnE
HR 9-6 6 8 140,7 61,7 33,9 8 151 34 94 1,4 T2/T1 2
HR 4-12 12 3,5 125 54,8 30,1 3,5 134 67 60 14 T1/12 3
HR5,5-12 12 5 171,9 75,4 414 5 90 70 102 1,8 T1/12 3
HR 5,8-12 12 518 181,3 79,5 43,6 53 90 70 102 1,88 T1/T2 8
HR 6-12 12 55 187,5 82,2 451 55 151 51 94 2,1 T1/T2 5
HR 8-12 12 7 250 109,6 60,2 7 151 65 9 2,6 T2/T1 5
HR 1234W 12 7 250 109,6 60,2 7 151 65 9 2,62 T2/T1 5
HR9-12 12 8 281,3 123,3 67,7 8 151 65 9 2,75 | T2/T1,B0 5
HR 15-12 12 13 468,8 205,5 112,9 13 151 98 9 42 T2/T1 5
HR 22-12 12 20 687,5 301,4 165,6 20 181 76 166 6,5 B1/12,11 7/6
HR 33-12 12 31 1031 452 248 31 175 166 125 10 B1/12,11 7/9
HR 40-12H 12 38 1250 548 301 38 210 129 168 12,1 B7/12
HR 40-12S 12 38 1250 548 301 38 195 129 155 12,1 B7 8
HR 40-12F 12 38 1250 548 301 38 195 129 168 12,1 B7/12 8
HR 50-12 12 48 1563 685 376 48 197 165 17 15,3 B2/11,12
HR 75-12 12 73 23444 1027,5 563,4 73 350 166 174 24,75 B5/12 15
HanpsixeHve okoH4aHus paspsaa, [B/an] 1,7 1,7 1,7 1,8

Cepus BPL pnutenbHblii Cpok cyxObl B peXxume HenpepbiBHOro noasapsaa.

Tun HomuuanbHoe | HomuHanbHas MouwHocTb paspsiga (Br) EmkocTb paspspa (Av) [nuna, Mm| LWnpuHa, | Boicota, Bec, [MontocHble BLIBOABI

Hanpsxerue, | emkocts Cy Ao 10 MuH, | 30 MuH, 1y, 3y, 5y, 10y, Pacnono-
B 1,75 B/an (A4) Br Br Br Ay Ay Ay MM MM Kr Tun XeHue
BPL 3,3-12 12 33 94,7 42,81 2447 2,45 2,81 3,14 134 67 66 1,35 T1 4
BPL7-12 12 7 200,9 90,8 519 52 5,96 6,65 151 65 98 2,6 T2 5
BPL7,5-12 12 75 2153 97,29 55,61 5,57 6,38 713 151 65 100 2,7 T2 5
BPL 12-12 12 12 3444 155,7 88,9 8,94 10,21 11,4 151 98 98 4,1 T2 5
BPL17-12 12 17 4879 220,5 126 12,63 14,45 16,2 181 76 166 6,15 B1 7
BPL 20-12 12 20 574 2594 148,3 14,85 17 19 181 76 166 6,45 B1 7
BPL 26-12 12 26 746,2 3373 192,8 19,32 22,15 24,7 175 166 125 9,6 B1 7
BPL 28-12 12 28 803,6 363,2 207,6 20,79 23,85 26,6 175 166 125 9,7 B1 7
BPL 33-12S 12 33 9471 428,1 2447 2454 28,1 31,4 195 129 179 11,5 B7 8
BPL 33-12H 12 33 9471 428,1 2447 24,54 28,1 314 210 129 179 11,5 B7 8
BPL 33-12F 12 33 9471 428 2447 24,54 28,1 314 195 129 179 11,5 B7 8
BPL 40-12 12 40 1148 518,9 296,6 29,73 34,05 38 197 165 171 14,6 B2 7
BPL 65-12 12 65 1878 886 438 49,8 56,8 63,5 350 166 174 25 B5 15
BPL 85-12 12 85 2434 1167 628,8 63 72,5 80,6 329 172 238 31,2 B3 15
BPL 95-12 12 95 3080 1304 702,8 70,5 81 90 329 172 238 33,2 B3 15
BPL 110-12 12 110 3043 1427 815,7 81,6 94 104,5 407 173 239 40 B4 18
BPL 150-12 12 150 — 2070 1170 111,6 127,5 142,5 483 171 240 51,8 B9 15
BPL 210-12 12 210 - 2898 1638 156 178,5 199 522 240 240 73,2 B9 13
BPL 170-6 6 170 - 1196 663 126,36 144,5 161,5 260 171 240 29,2 B9 19
HanpsixeHve oKoH4aHWs paspsaa, [B/an] 1,6 1,6 1,6 1,75 1,75 1,75

Cepus FTB ¢ppoHTanbHbIi TN BbIBOAA, YA00CTBO MOHTaXa.

Tvn HomuHanbHoe | HomuHanbHast | MotwHocTs paspsipa (BT) EmKocTb paspsiga (Ad) Onnna, | LvpuHa, | Beicota, Bec, loniocHble BbIBOAI
Harpsxetie, | emkocT Gy, 10 30 MuH, 1y, 3y, 5y, 10y, Pacnono-
B 1,75 B/an (Av) Br Br A4 A4 A4 MM MM MM Kr Tun XeHue
FTB 100-12 12 100 1401 802,2 84,54 92,75 102 394 110 285 36,8 12 17
FTB 110-12 12 110 1542 882,4 93 102 112,2 560 125 230 4.1 L1 17
FTB 125-12 12 125 1768 999 105 115,65 127,5 560 125 255 46,4 L1 17
FTB 155-12 12 155 2222 1235 132,03 143 159 560 125 290 55,4 L1 17
HanpsixeHne okoH4aHWs paspsaa, [B/an] 1,65 1,65 1,75 1,75 1,75
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Cepusi MSU aneMeHTHOe UCMOJIHEHME.

Tvn HomuHanbHoe | HomuHanbHast | MowwHocTb paspsiga (Br) EmkocTb paspsiga (Ad) Onnva, | LnpwHa, | Beicora, Bec, | [MoniocHble BbIBOABI
Harpsxenue, | emkocts G, o 30 ik, 1, 34, 54, 104,
B 1,75 B/an (Av) Bt Bt Ay Ay Ay MM MM MM Kr Tun
MSU200-2FR 2 200 383,5 233 158,7 180 211 173 111 357 14,2 B6
MSU300-2FR 2 300 575,3 349,5 238,2 270 317 17 151 358 19,4 B6
MSU400-2FR 2 400 767 466 7 360 422 211 176 357 25,3 B6
MSU500-2FR 2 500 958,8 582,5 397,2 450 528 241 172 359 31,6 B6
MSU600-2FR 2 600 1150,5 699 476,4 540 633 301 175 359 36,5 B6
MSU800-2FR 2 800 1534 932 635,4 720 844 410 175 358 46,9 B6
MSU1000-2FR 2 1000 1917,5 1165 7941 900,00 1055 475 175 356 65,1 B6
MSU2000-2FR 2 2000 3835 2330 1588,2 1800 2110 490 350 37 131 B6
HanpsixeHne okoHYaHWs paspsaa, [B/an] 1,6 1,6 1,75 1,75 1,75
Cepus MSB anemeHTHOE UCNONIHEHNE, MaKCUManbHbIW CPOK CNYXObl.
Tvn HommuHanbHoe | HomuHanbHas | MowwHocTb paspsiga (BT) EmkocTb paspsaa (Ad) DnvHa, | Lvpuha, | Bebicota, Bec, | [ontocHble BbIBOALI
Hanpsxexue, | emkocTb G, 10 30 Wit 14, 34 54, 104,
B 1,75 B/an (Au) Br Br Ay Ay Ay MM MM MM Kr Tvn
MSB200-2FR 2 200 383,5 233 158,7 180 211 173 111 357 16 B6
MSB300-2FR 2 300 573,3 349,5 238,2 270 317 171 151 358 21,2 B6
MSB400-2FR 2 400 767 466 3177 360 422 211 176 357 315 B6
MSB500-2FR 2 500 958,8 582,5 397,2 450 528 241 172 359 36 B6
MSB600-2FR 2 600 1150,5 699 476,4 540 633 301 175 359 46 B6
MSB800-2FR 2 800 1534 932 6354 720 844 410 175 358 63 B6
MSB1000-2FR 2 1000 1917,5 1165 7941 900,00 1055 475 175 356 72 B6
MSB1500-2FR 2 1500 2876,3 17475 1191,3 1350 1583 400 350 369 125,5 B6
MSB2000-2FR 2 2000 3835 2330 1588,2 1800 2110 490 350 3n 145,5 B6
MSB3000-2FR 2 3000 5752,5 3495 2382,3 2700 3165 710 353 369 215 B6
HanpsixeHne okoHYaHWs pa3psaa, [B/an] 1,6 1,6 1,75 1,75 1,75
MPUNOXEHME 2.

Tunbl  pacnonoxeHue BLIBOAOB.

PACMNOJTIOXEHWE BbIBOIOB
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NPUOXEHMUE 3.

dopma akKyMynsSTOpPHOro XypHana.

0, ‘edAredauwa)
g ‘90HRBHOY "HUW ‘eisdes swadg
y efsdes o| mwidegodu  eLeff

0, ‘edAredauna]
g ‘90HhBHOY N "HUW ‘etfsdee swadg

y emsdes  xop mideaodu ereff

0, ‘edAredauwa)
g ‘90HRBHOY N "HUW ‘esdes swadg
y ebsdes o| mwidesodu  eLeff

0, ‘edAredauna]
g ‘90HhBHOY N "HUW ‘etfsdes swadg

y emsdes  xop midegodu  ereff

0, ‘edAredauwa)
g ‘90HRBHOY N "HUW ‘erisdes swadg
y efsdes o) mwidegodu  eLeff

0, ‘edAredauna]
g ‘90HhBHOY N "HUW ‘etfsdes swadg
y emsdes  xop midegodu  ereff

0, ‘edAredauws)
g ‘90HRBHOY "HUW ‘erisdes swadg
Yy emsdee NoJ mwidesodu  eLeff

0, ‘edAredauna]
g ‘90HhBHOY N "HUW ‘etsdes swadg

y emsdes  xop midegodu  ereff

9, ‘edAredsuws)
g ‘90HRBHOY N "HUW ‘ersdes swadg
Yy emsdee NoJ midesodu  eLeff

0, ‘edAredauwa)
g ‘90HhBHOY N "HUW ‘etsdes swadg

y emsdes  xo| midegodu  ereff

)

0, ‘edAredauwa)
g ‘90HhBHOY ) "HUW ‘etsdes swadg

Yy emsdee 0| midegodu  eteff

U
an-Ta/6noka | 21-1a/0noka | an-Ta/onoka | an-Ta/6noka | an-Ta/bnoka | an-Ta/bnoka | an-ta/onoka | an-Ta/onoka | an-Ta/6noka | an-Ta/broka | an-1a/bnoka

o

N

gadeLeg eH
dUHaXBALeH K¢

ﬂOI’IyCKaeTCﬂ €ro BefieHne B COOTBETCTBMMU C Pa3nnyHbIMK OTPACNEBbIMA H OPMaMu, 0QHAKO, C 0068~

i aKKYMYNSITOPHBIiA XYPHa MOXHO paccMaTpuBaTh Kak npuMep.

*[laHHbI

bopmaumm.

3aTe/ibHbIM Yka3aHnemM npuseaeHHON B JaHHOM XypHane UH:
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