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TEXHUYECKUN NACMNOPT

CTauynoHapHble CBUHLOBO-KUCIOTHbLIE re pMETU3NPOBaHHbIE HEODCNYXXUBaeMble akKKyMynAaTopbl
B&B BATTERY TexHonorum AGM

1. OBLUME YKASAHWUA

CraynoHapHble CBUHLOBO-KUCNOTHbLIE aKKyMYyNATOpHble OaTapeun, repmMeTusMpoBaHHble NpU MNOMOLUM KnanaHa
U3bbITOYHOro pgaBneHus, npoussoactea komnaHum B&B BATTERY - 3T0 HagexHble, J[onroBeyHble,
HeobcnyXMBaemMble B TEUEHWE BCEro cCpoka akcnnayaTauun aBTOHOMHbIE UCTOYHWKN TOKa, NpeAHa3HauyeHHble AnS
paboThl B peXume HENPEPLIBHOro nogzapsaga unn LNKNMYeckoMm pexume.

K paboTte ¢ akkymynsaTopamu n batapeamn AonycKaeTcs TONMbKO KBanudguuupoBaHHbIA NepcoHan, 03HaKOMMEHHbIN C
WHCTPYKLMEN No aKcnnyaTaunum n NnpoLlealnin NHCTPYKTaX No TeXHUKe 6e3onacHoCTu.

2. TEXHUWYECKUE OAHHBIE

AKKYMYNATOPbI MOCTaBNAKTCA C 3aBOAa-U3rOTOBUTENSA 3anUTbiMW 3MEKTPONMTOM, 3apsXKEHHBIMWU W MOMHOCTbLIO
roToBbiMin K npuMeHeHno. OCHOBHble TeXHW4Yeckne pJaHHble akKyMynsaTOpOB nMpuBeAeHbl B WHCTPYKUUMUM MO
akcnnyaTtauuu. Bce npeacrtaBneHHble TEXHUYECKNE XapaKTepUCTUKN crnpaBeanuBbl ANA HOMUHANbHOW TemnepaTtypbl
nntoc 25°C.

AKKYMYNATOPbl AOMKHbI UMeTb He MeHee 95% rapaHTUpoBaHHOW €MKOCTW Ha MepBOM LUKNe 3apsga-paspsja W
100% - He no3gHee 5 uUukna. TexHWYeckne XapakTepUcTUKW rapaHTUPYOTCA NPOU3BOANTENEM MNpU YCNOBUK
cobnogeHns TpeboBaHN K XpaHeHUo, akcnnyaTayun u obecnyxueaHuto datapein.

3. TPAHCINOPTUPOBAHUE

CTtaunoHapHble CBUHLIOBO-KUCMOTHbIE repMeTusnpoBaHHble HeobcnyxmBaemble akkymynsatopsl B&B BATTERY c
3NEeKTPONUTOM, CBSI3aHHOM B CTEKNOBOJIOKOHHOM cenapaTope, 6e3onacHbl nNpu nepeBo3ke nobbIM BUAOM
TpaHcnopTa.

AKKYMYNATOPbl OOMXHbI TPAHCNOPTUPOBAaTLCA B BEPTUKANbHOM MOSMOXEHWU. B npouecce nepeBO3KM OHU OOSTKHbI
ObiTb 3aLUNLLEHbI OT KOPOTKNX 3aMblKaHUW, NaAeHNI, Y4apoB U ONpOoKNAbIBaHUS.

AKKYMYNATOPbI MOrYT pa3MellaTtbCs Ha NoAAoHax. 3anpeLlaeTcsa cTaBUTh NOAA0HbI APYr Ha Apyra.

Ha Hapy>KHOW CTOpPOHE YMaKoBKN He AOMKHO HabnogaTbCA cnegoB OT NpoTeyek anekTponuta. AKKYMYNATOpPSI,
UMeEoLLMe NoBpeXAeHUS Kopnyca, A0MKHbl YNakoBblBaTbCA U TPAHCNOPTUPOBATLCA KaK OnacHbI rpys.

4. KOMIMTEKT MOCTABKMA

KoMnnekT noctaBkM onpeaensaeTcs KOHTPaKToM.

B KoMmnnekT noctaBK BXOAAT:

* aKKyMYnATOpbI,

* COeANHNTENN ANA MOHTa)Xa akKyMynsaTopos B baTapelo;
* TEXHUYECKNW NacnopT,

* UHCTPYKLUMA NO 3KCnnyaTauum;

* TOBapoOCONpOBOAN TENbHAA AOKYMEHTaALNSA.

Mo gononHNUTENbHOW A0roBOPEHHOCT BO3MOXHA NOCTaBKa:
* CTENnnaXeu;

* MEXaHU3MOB 41 nepeHoca akkyMynAaTOpOB;
U3MepuTenbHbIX NPUBOPOB;

ANHAMOMETpPUYECKUX KIoYen;

BbINPAMNTENBHON N 3apAAHON TEXHUKN.

2. CPOK ClnYyXbbl U XPAHEHWUA

MakcumanbHbll CPOK XpaHEeHNs akkyMynaTopoB 06e3 nogsapspa coctaBnsgeT 6 mMecAueB B CYyXOM NMOMELLEHUN npu
TemnepaTtype Bosgyxa He bonee 20°C.

PacueTHbIn cnykObl B peXxMe HenpepbiBHOro noazapsaga npu temnepatype 20°C npuBegeH B Tabnuue.

dakTUyecknii cpok cnyxbbl cokpaljaeTcA B ABa pa3a Ha kaxable 10 rpafycoB YBENMUYEHUA TeMMepaTypbl
aKcnnyaTauum.
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Cepua akkyMynaTopos Cpoxcnyxbel, net

MSB

15-18

MSU

16

MPL (UPS)

12

BP

8+

BPS

10+

BPX (SH)

0

BPL

12+

FTB

15

HR/HRL

no 10 net

[Ipu3HaKoM OKOHYaHWUSA cCpoKa CNyXObl aKKyMynAaTOpOB
ABMAETCA  CHMWXKeHWe WX  akTuyeckon  eMKOCTH,
npuBeaeHHON K HOMWHanbHOW TemnepaTtype, 40 YPOBHA
80% OTHOCUTENbHO rapaHTUpPyeMOro npou3Bo-guTenem
3HaueHns. OTtpaboTaBLUMe aKKymynsatopbl Heobxoaumo
3aMeHUTb, TaK KaK npu JganbHelwen akcnnyaTtayuu
yXyAlWeHne Ux napameTpoB MHOrMoKpaTHO YCKOpSeTCS.
CBWHUOBO-KUCNOTHbIE aKKyMynaTopbl nognexart
nepepaboTke. [lepepabotka sABNAeTcA o0083aTENBEHON
YacTbl >XN3HEHHOro LMKNa akKyMynAaToOpoB W OTBeuYaer
NpUHUMNamMm oxpaHbl OKpyXatouleil cpeapl. CBUTECH C

NPOU3BOAMTENEM WM NPOAABLIOM aKKyMyMSATOPOB ANS NonyyeHnss WHdopmauun o AeWCTBUAX NpU yTUnn3auuu

baTapen.

6. TFAPAHTUMHBIE OB A3ATEJICTBA
[@apaHTUNHBIA CPOK 3KCMNyaTauun akKkymynaTopoB cocTaBnseT 12 MecsaueB OT AaThl BBOAA B 3KCNnyaTauuto, HO He
bonee 18 mecsuUeB OT AaThl NOCTaBKA, €CNK AOroBOp HE npeaycMaTpuBaeT NHOE.

HacTodAwas rapaHTUa AOeNCTBYeT TOMbKO B crnyyae cobniogeHus nokynaTtenem TtpeboBaHMW MNpou3BOAUTENS K
TPAHCNOPTUPOBAHNID, XPaHEHU W 3KcnnyaTauun akkyMynsTopoB, a TakKe, ecnu MoHTaxX Oatapen Obin
OCyLlecTBNeH aTTecToBaHHbIMW creuynannuctamu, nnbo coTpygHUKamMu CEepBUCHOWN CNyXXObl KOMMnaHuMn-npoaasLa,
nnbo NHbLIMK cneynannucTamMmu No cornacoBaHnto ¢ NPoAaBLOM akKKyMynsTOPOB.

He nognexaTt rapaH TMMHOMY 0BCNyKUBaHNIO aKKyMYynATopbl ¢ Aed)eKTaMin, BO3HUKLUMMW BCeaCcTBUE:

* MeéXaHWn4yeckunx no BpE)KD,eHVIVI :

* HecobnogeHus YCHOBMﬁ TPAHCNOPTUPOBaHNA, XPaHEHNA U 3KCNNyaTauun,

* HenpasWbHON YCTAHOBKN;

* CTUXNINHBIX BeacTBuin n APYTnX Nnpu4ynH, HaXogAWNXcHA BHE KOHTPONA nNpodaBua U NMPON3BOANTENNA,

* nonagaHnAd BHYTPb KOpnyca NOCTOPOHHUX NpeaMeToB U UOKOCTEN;

* PEMOHTAa N BHECEHUA U3MEHEHUN B KOHCTPYKUWKO HEYNOJTHOMOYEHHBbIMW NnLaMN.

I'apaHmﬁHble obsazaTenbcTBa AeWCTBUTENbHbLI TOMBKO npn Hannynn wrtamna npodaBLa B M. 7 n 8 TexHunyeckoro

nacnoprTa.

1. CBUOETENBCTBO O NPUEMKE
B KonnyecTee

AKKyMYNATOpbI TUNa

cornacHo HaknagHown Ne

LUTYK
NPOLUNN MPUEMO-CAATOUYHbIE WCMbITAHUA Ha COOTBETCTBUE TpeboBaHUAM

TEXHNYECKNX YCJ'IOBMIﬁ N NMPW3HaHbI TOAHBIMW OJ1A 3KCnnyaTaulun.

Moanuck

[aTa

MecTo ans neyatn (Wrtamna)

8. CBUOETENILCTBO Ob YINAKOBKE
B KOIMn4yecTee

AKKyMYnaTopbl TUMA

cornacHo HaknagHon Ne

yrnaKoBaHbl

NMPU3HaHbl TOAHBIMW OJ1A OTrPY3KWU MOKyMNaTesto.

Moanuck

[aTa
MecTo ans neyatn (Wtamna)

LUITYK
B COOTBETCTBMM C TpeboBaHMAMN TEXHWYECKUX YCMOBUIA W
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MHCTPYKLUA MO SKCIJTYATALUUN

CTtauyunoHapHble CBUHLOBO-KUCNOTHLIE repMeTU3npoBaHHbIe HeobCnyXnBaemMble
akkymynatopbl B&B BATTERY TexHonorun AGM

1. NMPUHUUMBEI PABOTBI N OCHOBBI KOHCTPYKLUWNA AKKYMYITATOPORB BB

CtaynoHapHble CBUHLOBO-KUCNOTHbIE aKKyMynATOpHbIE BaTapen, repMeTU3npoBaHHbIe NpU NOMOLYMN KnanaHa u3bbl-
TOYHOro JasneHusa, He TpebywT AonuBa BOAbl Ha MNPOTSKEHUM BCEro cpoka cnyXbbl. Akkymynatopbl B&B
npon3BoaATcA no TexHonormn AGM (anekTponuT BNUTaH B CTEKMNOBOMOKOHHbLIN cenapaTop), OTNUYaKTCHA BbliCOKOW
NIOTHOCTBI 3HEPrun N HU3KOW CKOpOCTbIO camopa3spsaga. B akkymynaropax AGM peanusyeTca MeXaHU3M BHYTPEH-
Hel pekomMbnHauumn BbILENALWMNXCA NpU 3apaae rasos, 1 obecneynBaeTca MakCMManbHO BO3MOXHbIW KO3hpuUNEHT
pekombuHauumn. 99% kucnopona coegMHAETCHA Ha oTpuLaTenbHOW NNacTuHe ¢ BOAOPOAOM, 0bpa3ys BoAy.

Cuctema cBA3biBaHWA anekTponuta B akkymynatopax B&B obecneunBaeT BO3MOXHOCTE UX paboTbl B noboM
nonoXxeHnu 6e3 NoTepn eMKOCTH, BbITEKAHU A 3NEKTPONuTa UM cokpaLleHns cpoka cnyxkbbl. cknioueHnem SenseTcs
TONbKO 3apsA B NOMNOXEHUU KnanaHoM BHUS.

Yerpoicteo akkymynaropos BB

Brigon

Mpe 2oXPaHUTENBHBII
KnanaH

OTpHuaTe NEHAA NNACTUHA

Cenapatop
[MonoXUTCNL A9 NRacTUIa

Kopnyc

2. OBNNACTU NPUMEHEHUA
BoT TONnbko HekoTopble, Hanbonee YyacTto BCcTpevawwmecs, obnactn npUMeEHEHUs akKymMynsaToOpoB NMpou3BoAcTBa
komnaHun BB:
* CUCTEMbl aBapUNHOro onoBeLleHUs N CUrHanu3auuum,
+ kabenbHoe TeneBUAeHNE;
+ obopyaoBaHne CBA3MN,
* KOMMNbIOTEPLI U CEPBEPDI;
* CUCTEMBI YrpaBneHus;
* 3M1EKTPOHHbIE 3aNOMUH atoLLne YCTPONCTEA;
* 3NEeKTPOHHOE N3MmepuTeneHoe obopyaoBaHune;
* CUCTeMbl aBapUintHOW CUrHanu3ayuu;
* CUCTEMbI NOXKaPHOW N OXpaHHOW cUrHanu3ayuu;
* HaBuUrayuoHHoe obopyaoBsaHune,
« MeauunHckue npubopsbl;
* aBTOHOMHbI€ cunoBble Npubopbl U YCTPOUCTEA,
* BETporeHepaTopbl U CONMHEYHbIe NaHenm;
* TeNeKOMMYHUKaLWOHHbIE CUCTEMBI;
* TENeBUAEHNE N BUAEOCUCTEMBI;
* UrPYLUKN;
« UPS;
* TOpProBble U pa3MeHHble aBTOMaThbl.
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3. TPEBOBAHUA BE3ONMACHOCTHU

ACTOUHNKN OnacHOCTM:
a) aneKkTPonuT,
©) anekTpuyecknn sapsg, 3anaceHHbil B akKymynsatopax;
B) BOAOpPOA, BblAENALWMNCA Npn 3apsge baTtapen.

a) ANeKTponuT

onekTponut B akkymynatopax BB npepactaBnsetr cobol pa3baBneHHyd CEpHYK KUCMOTY, CBA3aHHYK B
CTEKNOBOMIOKOHHOM cenapaTope. [1pn HopManbHOW 3KcnnyaTauun 3MEeKTPONUT He BbiTeKaeT U3 akKymynsatopa, u
KOHTaKT C HUM HEeBO3MOXKeH. VIcknioueHnem SBnSeTCA cnyyan yTeukn anekTponuTa U3 noBpeXXaeHHoro, TpecHyBLUEro
NN PackosioToro Kopnyca. JKcnnyaTtayuna akkyMmynsaTopa co cnefamu yTeykn anekTponmTa 3anpeLjaeTcs.

He BckpbiBaTe N He paszbupante akkyMynaTopbl. BoITEKLUNA 3NEKTPONUT MOXKET NPUBECTA K XUMNYECKUM OXKOram.
Ecnu anekTponuT nonan Ha Koy, NPOMONTe 3TO MecTo BonbLUMM KONMYecTBOM YNCcTON BoApl. B crnyyae nonagaHug
afNeKTponuTa B rnasa HemegneHHo npomonTe ux OonblUMM KONWUYECTBOM YWUCTOW BOAblI WNN cneunanbHbIM
HenTpanusywLwum pacteopoMm. ObazaTenbHo obpaTuTech 3a MeANLMHCKON MOMOLLbIO.

He cxmrante akkymynaTopbl. BosamoxkeH B3pbiB U BblAENEeHNe TOKCMUYECKUX NpoaykToB ropeHuns. Otpaboraslune cBon
CPOK aKKyMYNATOPb! A0MKHbI ObITh HanpaeneHbl B nepepaboTky.

0) aneKTpu4yeckun 3apsa

NomHuTE! MeTannuueckne 4yacTn akkyMynAaTOPOB BCErga HaxoaAaTca nog HanpskeHuem!

[Mpun npoBegeHUN paboT ¢ akkymynaTopamn HeobXoaMMO NMPUHUMAaTL Mepbl NPEeaOCTOPOXKHOCTA NPOTUB CyYanHoro
NMPUKOCHOBEHUA K HEM30NNPOBaHHbIM TOKOBEAYLUUM YacTAM akkyMynaTopoB 1 baTtapen.

[TlpUKOCHOBEHNE K TOKOBEAYLUUM YacTaAM akKyMynAaTOpHOW BaTapen MOXeT NPUBECTN K NOpaXKeHNo 3NeKTpuYecKkum
TokoM. [pn paboTe c akkymynaTopamn NpUMeEHANTe cpeAcTBa NUYHOW 3alUTbl: pe3uHOBbIE MepyaTku, OYKN W
3aLlUTHYIO oAexay, BKoyas cneynansHyo obysb.

He ycTaHaBnuBanTe akkyMynsaTopbl B MecTax MoBblLLUEeHHON BNaXHocTn. HapylueHne atoro TpeboBaHus Talkoke MoXeT
MPUBECTN K MNOPaXKeHNH0 3NEKTPUUECKUM TOKOM.

Crennaxu ¢ akkymynatopamu A0 MKHbI ObiTb N30MTMPOBaHbl OT 3EMIN.

Ecnn HanpskeHWe LUnHbI NOCTOSAHHOro Toka npesBbilaeT 60 BonbT, akkymynaTopbl A0MKHblI ObiTe N30MpOBaHbl OT
CTenna)ka ¢ MOMOLLbI WU3ONMUPYLUUX MPOKNaAoK, CTOMKUX K BO3OENCTBUIO 3NEKTponuTa W a3po3onell cCepHou
KWCNOThI.

B BbICOKOBOSMbLTHBIX CUCTEMAX COMPOTUBMEHWE M30ONALUNN MEXAY TOKOBEAYLUMMMN YacTAMU akkyMynsaTopHon baTtapen
W cTENNAXOM A0MKHO BbiTh HE MeHee 1 MOM. B cocTtaBe cucTembl AOMKHbI BbITe NpeaycMo TPEHBI COOTBETCTBYOLME
cpeAcTBa KOHTPONS W 3alUMTHbIE yCcTpoWcTBa. He gonyckanTe KOPOTKUX 3aMbiKaHMN BbiBOAOB akKymynaTopoB. He
ucnonb3ynte Metannuyeckne npeaMmeTbl U UHCTPYMEHThI, HAanpuMep, MeTannuueckie WeTkn, Ans oOYNCTKA BbiBOLOB
aKKyMYITATOPOB.

[Mpn mMoHTa)xke BaTapen ucrnonb3ynTe M3onupoBaHHbIN MHCTPYMeHT. [Jo Hauana paboThl ¢ baTapeen CHUMUTE Bce
MeTannmyeckne akceccyapbl, Takie Kak OYKn B MeTannmyeckon onpase, Yyachl, lOBENMUPHbIE yKpaLleHUs.

B) BOAOpPOA

[pun 3apsge CBUHLOBO-KMCMOTHOMO akKyMynsaTopa BblAeNnseTcHa roptounil, B3pbiBoOnacHbln ras - sogopod. U xots
obbeMm rasoBblgeneHnsa repmMeTu3npoBaHHbIX akKKyMYMATOPOB HUYTOXHO Mall Mo CpPpaBHEHWK C rasoBblgeneHnem
aKKyMynATOPOB € XWAKUM anekTponutom (npumepHo B 100 pa3 MeHbLle nNpu cCpaBHEHUM CXOAHbLIX MO EMKOCTH
Batapein), gaHHbIN hakT HeobXoAMMO YyUYNThIBaTh NPU OpraHu3aunumn akKyMynaTOpHOro NoMeLleHnsa n aKkennyartauyum
BaTapen ¢ 3NeKTponNnTOM, BNNTaHHbLIM B cenaparop.

He pasmeljante akkymynsaTopbl BHYTPU repMeTUYHbIX 006 bemoB. Yboeantechb, UTO NMPOCTPAHCTBO, rAe pacnofloXeHbl
aKKyMYITATOPbI, XOPOLLO BEHTUNUPYETCS.

He pasmeLyante akkymynsaTopbl BONU3W NCTOYHNKOB Tenna unu nnameHun.

He pa3mellaiiTe B6nu3mn batapen ycTponcTBa, KOTOpblE MOryT ObiTb NCTOYHUKAMU 3NEKTPUUYECKNX pa3psaaoB, UCKP,
HanpumMmep, KOMMYTUpYOLMe ycTponcTBa (BbIKNOYaTeNnn) U NpeaoxpaHn Tenm.

Bcerga cHUManTe 3apsaf cTaTMUYECKOro afnekTpuyecTsa ¢ o4eXdbl U Tena nepepg nwobdbimu paboTamu No KOHTPOMO U

06 cny>XnBaHNI akKyMynsiTOpOB.

He HakpblBaliTe akkyMynsTopbl MiacTUKOBOW MneHkol. [Mpu ee yaaneHWn BO3MOXHA CUNbHAs anekTpusauus c
obpasoBaHnemM nckp. Mcnonb3yiiTe YNCTYHO BNAXKHYH TKaHb ANA yX04a 3@ akkyMynaTopaMmu. He ucnonb3yite cyxyto
TKaHb. 3TO MOXET NPUBECTN K HAKOMMEHWN IO CTaTUYECKMX 3apAA0B, NCKPEHNIO U BOCMTAMEHEHMIO.
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4. XPAHEHUE
B nHTepecax notpebuteneil NnpoAyKUMn BpeMs ee XpaHeHUsa JOMKHO ObiTb CBEAEHO K MUHUMYMY.

41. Obwme TpeboBaHUSA

XpaHuTe akKkyMynAaTopbl B CYXOM NPOXNaAHOM, HO HENPOMep3aloLLeM NOMELLEHNN.

AKKYMYNATOPbI HE criegyeT pa3mellaTte BONMM3N UCTOYHUKOB TeNna, HanpumMmep TpaHchopmaTopos.

Ha akkymynatopbl He AOMKHO nonagaTh NPSAMOE CONMTHEYHOE N3NyYeHne.

He pasmeLyante akkyMynaTopbl B YCIIOBUAX CUMBHOr0 3anbiNeHns, YTO MOXKET NMPUBECTN K MOBEPXHOCTHLIM YTeUKaMm.
OneKTpuyeckne BbiBoAbl akKyMyNnsaTOPOB A0MKHbI ObiTh 3aLUMLLEHbI B NpoLjecce XpaHEeHUsA OT KOPOTKUX 3aMblKaHNNA.
[lpn pacnakoBKe akKyMynATOPOB U U3BMEeYEHUN N3 TPaHCMOPTHOW Tapbl He gonycKanTe UX NageHus, onpokuabiBaHUus.
B cnyyae nageHuUs akkymMynaTopoB BO3MOXHO NOSABMEHNE TPeLUnH Kopryca U yTeuka aneKkTponuTa.

HekoTopble Mogenu akkymynaTopoB MMeroT bonbwon Bec. [lpun nepemelweHun cobnogante OCTOPOXHOCTb BO
n3bexaHne Tpaem.

He nogHumManTe akkymynaTopbl UM MOHOBMOKKN 32 KNeMMb!.

42. YcnoBus U BpeMs XpaHeHUs

B ngeansHom cnyyae akkymynatopbl BB cnegyeTt XxpaHuTe B CyXOM MpoXfagHOM MOMELLEeHUN npu Temnepartype, He
npesbiwatwen 20°C.

B npouecce xpaHeHNa CBUHLOBO-KUCNOTHbIE akKKyMYNATOPbl MOCTENEHHO TEPAET EMKOCTh, MO3TOMY BpPeMSA XpaHeHUs
ux 6e3 nogzapsga orpaHNUYEHo n onpeaensaeTca CKOPOCThbio caMmopaspsaja.

CkopocTe camopaspsga akkymynatopoB BB coctaBnseTt npubnusutensHo 3% B Mecsy npu temnepatype 20°C.
CKkopocTb camopa3spsga MeEHSeTcA B 3aBUCUMOCTM OT TemnepaTtypbl. PucyHok 1 nokasbiBaeT 3aBUCUMOCTb
OCTaTOYHOW €MKOCTU OT BPEMEHU XpaHEeHN A Npu pa3HbiX 3HaYEHUAX TemnepaTtypbl baTapen.

100

90 E———

80 \ \\.'-

) =

60

OcraTtoyHag eMKocTh, %o

ol ] .
40°C 30°C 20°C

0 2 4 6 6 10 12 14 16 18 20

Bpems xpaHeHus, Mec.

Puc. 1 XapakrepucTukmu camopaspsiga akKkymynaTopa.

Kak cnegyeT u3 rpacuka Ha pucyHke 1, cKopocTb noTepu _
eMKOCTU B MpoLiecce XpaHeHNs 3aBUCUT OT TeMMepaTyphbl, Temneparypa ApaHeHue bes nofsapsaa
No3TOMy M JONYCTUMbIl CPOK XpaHeHUs akKyMynsiTopoB Himke 20°C q Mec.
6e3 nopazapsAa TawKe [AOMKEH KOPPeKTUpoBaTbCs MNpu 2190 30°C i
N3MEHeHUN TemnepaTypbl XpaHEHNS. 31°C . 40°C ——
B tabnuue 1 npuBeAeHbl XapakTepHble CPOKN XpaHeHUs 100 B v
aKKyMYNSTOPOB NPV pa3nnuHbIX 3HaYeHUSIX TEMnepaTypbl.

Tabnuya 1
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HenpopomkutenbHoe XpaHeHWe, HanpuMep, HECKONbKO AHEl, npu TeMmnepaType, MNOBbILLUEHHOW OTHOCUTENbHO
PEKOMEHA0BaHHbIX 3HAUYEHWNIA, CYLLLECTBEHHO HE BNUSET Ha pe3ynbTUPYOLWUIA AOMYCTUMbIA CpoK XpaHeHns. OaHako
ecni NoBbILLEHHAA TeMMepaTypa OKpyXKatoLlen cpeapl HabnogaeTcs npogomkuTensHoe Bpems, mecsay u 6onee, To
obLLee BpeMS XpaHEHNS AOMKHO COKpaLLaTbCHA B COOTBETCTBUN C 3TUM 3HAYEHUEM TEMMEpPATYpPbI.

43. W3mepeHus B npouecce XpaHeHUS
nsa onTuMu3auum XapakTepUCTUK W CpoKa CnyXObl peKkoMeHAyeTcsa nepuoanyeckn MONMHOCTbIO 3apsKaTb
aKKyMynATOpbl, KOTOPbIE HY>KHO XpPaHUTb NPOAOIKNTENbHOE BpeMA. PekoMeHayeMbln AnA 3TOro MeTo/ Ha3biBaeTcs

«[podunaktnuecknn sapag» (cm. n.6.2.2).
MpubnusanTenoHo rnybuHy paspsga U OCTaTOYHYHO OOCTYNHYHO €MKOCTb akKKymynsatopoB BB MOXHO amnupuyecku
onpeaennTb, U3MEPUB HanpsiKeHUe MeXay BbiBogaMu U COMOCTaBUB pe3ynbTaT ¢ AaHHbIMU rpadhuka Ha pucyHke 2.

Monotnok  Modotnoxk  Modobnok

128 6B AB
14,0 - 7,00 - A 57
185, 6,75 - 4,50
o
= 130 - 6,50 - 4,3
=
=
= 125 - 6,25 4 417
<
=
: 1 M " ||w|iii"'iTﬁﬂ.'.!'!!!!!Ill
- I
=  115- 5,75 - 3,83
=)
=
2 110 - 5,50 - 2,67
T
105 + 5,25 » 3,50
10,0 - 5,00 - 3,33

0 20 40 60 80 100

QcraToyHasa eMkocTb, %

Puc. 2 HanpshkeHne pa3oMKHYTOM Lenu aKKyMynsaTopa B 3aBUCUMOCTHU OT 0CTAaTOYHOM € MKOCTM.

5. MOHTAX

[pn cbopke GaTapen N3 HECKONMbKNX akKKyMynaTopoB Heobxoaumo obecneynTb 3a30pbl MEXAY Kopnycamn cocegHux
akkymynsatopoB. PekomeHayemass BenuunHa 3a3opa - okono 10 mm. 3a3op Heobxoaum Ana BEHTUNAUAN W
oxnaxgeHus baTtapeu.

Ana  pocTmkeHns HeobXxoaMmMoro HOMWHANbHOMO HanNpsKeHWA aKKyMynaTopbl B Tpynne CcOeauHSAITCS
nocnegosaTtenbHo. KONMUYecTBO akkyMynsaToOpoB B 0gHOW BaTapeilHon rpynne He orpaHuyeHo.

[onyckaeTcs napannenbHoe coeauHeHne oo 5-n bartapeiHbix rpynn. Ecnu coeanHATCA napannenbHo batapenHbie
rpynnbl, TO BCe OHN AOMKHbI NPUCOEAMHATLCA K Harpyske n 3apsagHOMY YCTPOWCTBY NpoBogamu, Kabensamum unu
LUMHaMu, UMEeLnMn OANHAKOBOE COMPOTUBMNEHUE ANSA KaXgoW rpynnbl. 3To obecneynt 6nn3ocTb nNapaMeTpoB
OTAENbHbIX rpynn ©OaTapen, paBHOMEpHOE pacrnpegeneHne ToKa 3apsga W MakcumanbHo 3 eKTuBHOe
ucnonb3oBaHNEe aHepriuun npu paspage bartapen.

B napannenbHbIX rpynnax HOMUHanbHoe HanpsKeHne, a cnefoBaTenbHO, KONMYECTBO akKyMynATOPOB AOMKHO ObiTh
oAuHakoBbIM. [lonyckaeTcs Hanuune B nocneaoBaTenbHbIX N napannenbHbiX COeANHEHUAX aKKyMYNATOPOB C pa3Hou
AaTon npousBoacTBa W C pasfnuyHbiM MNepuoaomM akcnnyaTtauyuu. 10 BO3MOXHOCTM cnegyeT KOMMNMeKToBaTb
napannenbHble Trpynnbl akkymynatopamu ¢ 6nuskon

Tin BelBoaa MoMeHT saTsbkv, Hiv OCTAaTOYHOW EMKOCTblO, Aatol W ONU3kUMm nepuoaom
B1 25 Hw +5% aKcnnyaTtayum. He AonyckaeTcs coBMeCcTHas
D | 4.0 Hm + 5% aKkcnnyaTtayusa B ogHon rpynne 6rokoB pasnnyHbIX TUMNOB,
: : npousBoauTenen, HOMWHaNbHOW eMKOCTH "

53, B4, B5, BY, 2 9,9 FiM + 5% HOMWHANbHOro HanpsHKeH A
B6, BY, 13, L1 100 HM + 5% [lpn MOHTaXKe akKkymynsatopHoun OaTapeun cobniogainTte
peKkoMeHayeMble yCUnua 3aTSKKN pe3bb oBbIX
Tabnuya 2 coegmHeHnn. [JonycTUMble YCUNUA 3aTSHKKN 3aBUCAT OT
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TUNa BbiBOAA U NpuBeaeHbl B Tabnuye 2:
BoiBoAbl akkymynatopa, KabernbHble HaKOHEUYHUKW W KpenexHble getanu (bonTtbl, rakm) cnegyeTt 3alynuTuTb
N30NMPYIOLUMMW KpbILLKaMW UM Haknagakamn Bo nsbexaHue KOpoTKOro 3amblkaHUs 1 obpasoBaHNS UCKp.

6. BBOOB 3KCMNMIMYATALUUIO U SKCIIMYATALUA

Beoa B akcnnyaTtauuw akkymynatopoB BB 3akniwouaetcs B OCHOBHOM B TOM, YTO MOMHOCTHHO CMOHTUpPOBaHHas
baTapea noAknw4yaeTcd K CBOeMy 3apsgHoMy YycTpoucTBy. Bcerpa npumeHanTe 3apsgHble YCTPOUCTBaA C
XapakTepuctTukamu, pekomMeHAoBaHHbIMW npounssoauTenem bartapeu. HanpsikeHue BbINPAMUTENS AOMKHO ObiTh
OTPEerynupoBaHo Tak, Kak yka3aHo B NyHKTe 6.2.1 «[loanepknsatonin 3apagy.

[lepen BBOOOM B 3KcniyaTtauuo HeobXogumo MNpoBEepUTb BCE aKKyMYMATOPbl Ha OTCYTCTBME MeEXaHWYecKux
noBpeXxaeHu, NpaBubHOCTb NONAPHOCTN NOAKMIOYEHNA U NPOYHOCTb MOHTaXKa coeaMHnTenen.

6.1. Paspsan

Pa3spsagHble XapakKTepucTukn akkymynstopos BB npusegeHbl B [MpunoxeHunn 1 kK Hactoswen WHcTpykuum no
akcnnyaTtauyun. [lpuBefeHHble paspsagHble XapakKTepucTUKM cnpaBegnuebl MPU  HOMUHANbHOW TemnepaType
akcnnyatayun 25°C. HoMuHanbHasa eMKoCTb KaXXaoW OTAEnbHOW MoAenun akkymynatopoB BB n cooTBeTCTBYHOLLMIA
pexxum paspsaga ykasaHbl B cnedudmnkayusx MNpunoxxeHus 1.

3aBucsulee OT BeNMUUUHbI paspsaHOro Toka W BpeMeHn pa3psga KOHeYyHoe HarnpshkeHue He OOMKHO ObiTb Huke
pekoMmeHayeMon BennuunHbl. bes cornacoBaHu| ¢ NPON3BOANTENEM 3anpeLlaeTca CHUMaTh ¢ akKKyMynsaTopos bonbLue
HOMWHaNbHOW EMKOCTH.

Fnybokun paspan

Pexumbl paspsiga CcO CHATUEM EMKOCTW, CBbille HOMWHaNbHOW BENWYMHbBI, WA HWKE pPEeKoOMeHAOBaHHOro
MUHUManbHOro 3HaYeHNsa HanpsKeHUst MoryT ObiTb OnacHbl AN CBUHLOBO-KNCNOTHOrO akkyMmynsaTtopa W NpuBoAAT K
HeobpaTumon cynbdataunumn nNnacTuH, POoCcTy BHYTPEHHEro CONpPOTUBIMEHUS, BHYTPEHHUM KOPOTKUM 3aMblKaHUAM W
AOCPOYHOMY BbIXOAY aKKyMYNATOpPOB U3 CTpoA. Ecnn no kakmm-nubo npuumHam Obin gonywleH rnybokuin paspsg,
akKKyMynAaTOpoB, TO WX BOCCTaHOBMEHWe crneayeT NpoBOAUTb NOCpeacTBOM crneuuanbHoro 3apsga (cm. n. 6.2.2
pa3gen «BoccTtaHaBnuBawLwuil 3apsag nocne rnybokoro paspsaga»).

MuHuManbHoe pekoMeHAoBaHHOE KOHEeYHOe HamnpsXXeHne B 3aBUCUMOCTU OT BpeMeHMN pa3psaa yKkasaHo B Tabnuue 3.

Mop BenuunHoil «C» B Tabnuue noHUMaeTcs EMKOCTb
Tok paspAna (A ACLERIEREI LIRS akikymynsiTopa B Au npu paspsife B TeueHne 8 4acos.
KoHeuyHoe HanpspkeHWe paspspa He A0MKHO 6biTb MeHee

1<005C 1.80 1,2 B/anemeHT faxxe B CTapTEPHOM peXume.
1=01C 175 Ecnu  akkymynsaTtop  HYWKHO  paspsXaTb  TOKOM,
npeeblwatrowmm 3C Awmnep, cnegyeT MNPOKOHCYIbTU-
1=025C 1,70 poBaTbCA C NPON3BOAUTENEM.
12100 186 [locne nonHoro MNn YacTUUHOro paspsga cneayeTt cpasy
' ' e NpUCTynuTb K 3apsagy baTapen.
Tabnuua 3

62. 3apsapg

62.1. lMoapgepxmBarowWunn 3apaa

[MoppepxnBatoWnin 3apsag, HasbiBalOT TakKe PeXMMOM MOCTOAHHOrO nogslapsga. PeXkum nocTosHHOro nojsapsaa
HeorpaHnyeH BO BPEMEHW N CNVKAT ANA NOAAEpXaHWS aKKyMYNATOPHOW OaTapen B MNOSMHOCTbIO 3apsKEHHOM
COCTOSHUWN. HanpskeHWe NOCTOAHHOro nogzapsga npuknagpiBaeTcs K BolBogam batapeun n npu temnepatype 25°C
OOMKHO noagepxmBaTtbCcs Ha ypoBHe (2,275 BonbT X KONMYecTBO nocnegoBaTeNlbHO COEANHEHHbIX 3MTEMEHTOB) C
ToYyHoCTbIO £1%, TO ecTb B AnanasoHe 2,25-2,30 B/an.

Ecnun HanpskeHne Bonblue BEPXHEro A0MyCTUMOro 3Ha4yeHUd, UMeeT MecTo nepesapss, Npu KOTOPOM YMeHbLUAeTCH
KONWYECTBO 3NeKTponuTa U YCKOPSAETCH KOPPO3UA peLleToK NoNoXKNTENbHbIX NMacTUH, UTO B pe3ynbTaTe YMeHbLUaeT
CPOK CINYy>Kbbl akKyMynATOPOB.

B cnyyae, ecnn HanpsbkeHWe MeHblUe yKa3aHHOro HWXKHEro npegena, UMeeT MecTo Hejo3apad. JTO NPUBOONAT K
YCKOPEHHON KOPPO3UN PELUETOK MOMOXMUTENbHbLIX MNMAcTUH W Aerpajauun akTMBHOro mMatepuana oTpuuaTtenbHbiX
nnacTuH. Cpok cnyxdbl Takke cokpallaeTcs.

62.2. BoccraHoBneHWe eMKOCTM rocre pa3psaa

[MonHOLEeHHbIN 3apsa ABNAETCS OAHUM U3 caMblX BaXKHbIX (hakTopoB, onpeaensaolmx 3¢ eKTUBHOCTb 3KCNyaTauum
repMeTU3NpoBaHHbIX HeobCcny>KMBaeMblX CBUHLIOBO-KMCMOTHBIX akKyMynsTopoB. Peanusauusa pacyeTHoro cpoka
CNy>Obl akKymynaTopa HanpsaMyto cBa3aHa ¢ 3 eKTUBHOCTLIO BblOpaHHOro 3apsaaHoro ycTpoiicTea.

9
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OcHOBHble MeTOAb! 3apsja:

a) 3apsag npu NOCTOAHHOM HanpPsHKeHUW;

©) 3apsap nocTOSHHBIM TOKOM;

B) 3apsag najatoLliumMm TOKOM;

r) [ByxcTyneHuyaTblil 3apsn NOCTOAHHBLIM Hanp sSPKEHUEM |

A) [Mpodhunaktnyecknin 3apsg (nogsapsa);
e) BoccraHasnuearwwuin 3apsg nocne rnybokoro paspsga.

a) 3apsa npyv NocToAHHOM HanpsbkeHUU (metog U)

3apsg npu MOCTOAHHOM  HanpsbkeHUW SBNSeTcs Hawmbonee y4acTo UCMOMb3yeMbiM METOAOM  3apsja
repMeTU3NpoBaHHbIX akKyMynsaTopoB. HanpspkeHne 3apsga akkymynsatopoB BB coctaBnsiet 2,275 B/anemeHT npu
aKcnnyartauuum B pexmme noctosHHoro nogzapsga u 2,450 B/anemeHT npu akcnnyatauun B LUMKNUUYECKOM peXxume
Npu HayanbHOM ToKe 3apsga Ha ypoBHe 0,25C [A] ana akkymynaTtopoB FTB n 0,3C [A] agna akkymynsaTtopos BP.
MuHUManbHbIM HaYyanbHbIN TOK 3apsaa He gomkeH obiTh MeHblle 0,1C [A] 4ns BceX TUNOB akKyMynSATOPOB.

Ha pucyHke 3 B KayecTBe MpumMepa nokKasaH XapakTepHbll rpacduk 3apsga npu NOCTOAHHOM HanpsbKeHUu c
orpaHuYeHnem HayanbHOro Toka.

Hal IpsixeHre

HanpsxeHue 1 Tok sapsiaa

Bpema 3apana
Puc. 3 N'pacduk 3apsaa npm nocToAHHOM Hanps>XeHUWU ¢ orpaHM4YeHUeM HavarbHoOro Toka sapsija.

0) 3apsig nocTosiHHbIM ToKOM (MeToA |)

OTOT METOA 3apsfa HETUNUYEH ONSA aKKyMYNATOPOB repMeTu3npoBaHHON KOHCTPYKUWW, TEM HE MEeHee, OH BeCbMa
achpekTUBEH B KauyecTBe BblpaBHUBalOLLEro 3apsga 6atapen U3 nocneaoBaTeNbHO COeAMHEHHbIX aKKyMYMSATOPOB.
BbipaBHuBatowWm 3apsg, 6atapen npoBoANTCHA aNU30AMUYECKN U HeoOXoauM AnS BOCCTAaHOBMEHUA U BblpaBHUBaHUA
CTENEHW 3apsPKEHHOCTM MocneaoBaTeNbHO COEAWHEHHbIX akKyMynaTopoB. HanpsbkeHue, TOK W BpeMs
BblpaBHUBAIOLLEro 3apsaga A0MKHbI ObiTb CTPOro orpaHuyeHbl. HanpspkeHne - He Bbile 2,45 B/an; Tok - He Bonee
0,1C[A], Bpema - He bonee 48 yacoB. Kpome TOro HeobxoaumMo KOHTpONuUpoBaTb TemnepaTtypy OaTtapen, npu
pocTtkeHun nnroc 45°C 3apsg Heobxoaumo npekpaTuTb.

AkkymynaTtopbl BB npu 3apage B peXxume nocToAHHOro Toka TpebyoT ocoboro BHUMaHUA. Ecnn nocne AoCTUXKEHUS
MOMHOCTbIO 3apsPKEHHOro COCTOSHUA 3apsad NpoAonkKaeTcs TeM Xe TOKOM B TedeHue ANUTENbHOro BpeMeHu, 3TO
MOXET NPUBECTU K ABMEHUIO Nepe3apsaga U, Kak cneacTBue, K NOBPEXAEHNO akKyMyNnAaATOpoB. Ha pucyHke 4 nokasaH
NMPUMepHbIN rpaduk 3apsga NoCTOAHHbIM TOKOM.

10
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HalipsixeHne

HanpskeHue W TOK 3apspa

Bpems sapsga
Puc. 4 N'pacmk 3apsga NoCTOAHHbIM TOKOM.

B) 3apsa nagarowmm Tokom (metog W)

JTOT MeToh, 3apsja He peKoOMeHAyeTcsa ANS PerynapHoro npuMeHeHWUs, MOCKONbKY XapaKTepUCTUKN TaKoro
3apsgHoro ycTpoucTBa MOryT oka3aTbCs OnacHbIMU ANA repMeTu3npoBaHHbiX 6aTapen. [locToAsHHOE ucnonb3oBaHue
Takoro pexuma 3apsga cokpallaeT CpoK CnyXbbl akkymynatopa. Tem He MeHee, U3-3a CpaBHUTENbHOW MPOCTOThI
3apsgHoro yctpouctea W ero HebonblOW CTOMMOCTM, METOZ MOXHO WCNonb3oBaTh ANA 3apsja  Lenoyku
nocnefoBaTenbHO COEOUHEHHbIX akKyMyNATOPOB, 3KCMNyaTUpyembiX B LMKNMUYECKOM pexume. B aTom cniyyae c
Lenbo npeaoTBpalleHUs nepesapsga peKoMeHAyeTcsa OorpaHuynTbe BPEMA 3apaga Wnum cHabauTtb 3apsgHoe
YCTPOMNCTBO CMCTEMOW aBTOMaTUUYECKOro oTKno4YeHus. [na nonyyeHns bonee nogpobHon nHdpopmaynuum obpaturtech
K NpOU3BOAUNTENIO.

Pexxum 3apsga nagarolumMm TOKOM XapaKTepeH MocTeneHHbIM YMeHbLUEeHMEeM TokKa 3apsga npu OAHOBPEMEHHOM
pocTe HanpskeHus. CnegyeTt NpuHUMaTe BO BHUMaHWE, YTO BbIXOAHOW TOK WU HanpshKeHWe 3apsgHbiX YCTPOWCTB
3TOr0 TMNa 3aBUCAT OT HaNpsPKEHUS nuTarowen ceTn. PUCYHOK S UNNOCTPUPYET TUMUYHBbIE XapakTepucTuKN 3apsaa
metogom W.

Tok

Hal Ip sk eH ue

Han PAXEHHE W TOK 3dPANA

Bpema 3apana
Puc. 5 pacuk 3apsna nagaro LM TOKOM

r) AByxcTyneH4aTbii 3apsg NocTosHHbIM HanpsbkeHueMm (Metoa IU ¢ nepeknoyeHuem)

[ByxcTyneHuaTbln 3apsg ssnaeTtcsd Haubonee noaxoAsaw|um U peKOMeHAOoBaHHbIM MeToAoM ANnA 3pdeKTUBHOro
BOCCTAaHOBMNEHUA €MKOCTU CBUHLIOBO-KNCIMOTHbIX repMeTU3NpoBaHHbIX akKyMynAaTopoB, obecneunsarownuM 3apsg 3a
HenpoAoMKUTENBHOE BPEMS N Nnocneaylollee cogepXxaHne akkyMmynsaTopoB B MOMTHOCTbIO 3apsPKEHHOM COCTOSHUN B
pPeXume HenpepbiBHOro noAazapsaga. XapakTepucTUKn ABYXCTYNeHYaToro 3apsja nokasaHbl Ha pucyHke 6.

Ll
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l YEKOPEHHBIA 3apsiy Pexum 1opsapsia
. A B C
% Hal IpsikeHre
"4
=
=
b
-
S
: /
(-
| —
1]
- -
Bpema sapsana
Puc. 6 3apsaaHble xapakTrepuUCcTUKU NMPU UCMNOSNb30BaHUM ABYXCTYNeHYaToro 3apsaa nocToAHHbIM
Hanp spke HUEM

XapakTepucTukm Ha pucyHke 6 rnokasblBaloT, UTO 3apsgHOe YCTpPOWCTBO paboTaeT B pPeXuUMe MOCTOAHHOro
HanpsbkeHWsa ¢ orpaHMyeHWeM ToKa 3apsga. Ha HauvanbHon cTagum 3apsga «A» TOK, MNpoTeKawwun yepes
akKKyMynaTop, He MeHAEeTCA N AomkKeH ObiTh orpaHnyeH Ha ypoBHe 0,25C [A] ansa akkymynatopos FTB n 0,3C [A] ans
akkymynsaTopos BP.

HanpsykeHue Ha BbiBogax batapen npum 3TOM NOCTENEHHO BO3pacTaeT A0 3apaHee YCTaHOBMEHHON BennuuHbl 2,45
BonbT Ha anemeHT. [lpogomkeHne 3apsga Ha ctagunm «B» npu HanpsbkeHun 245B/anemeHT conpoBoXAaeTcs
MNOCTENEeHHbIM CHUKEHNEM TOKa 3apsaga A0 TOUKW, o6o3HaueHHOW Ha rpaduke «Y», B KOTOPOW TOK NagaeT Ao 3apaHee
ornpeAeneHHoro aHayeHns nubo npoxoauT 3ajaHHoOe orpaHUYeHHOEe BPEMS, NMocrne Yero creayeT nepeknoyeHne Ha
cTagnio 3apsga «C» CO CHWKEHWEM HanpsXeHWs [0 3HauyeHUs, COOTBETCTBYHLUEro peXumMy MOCTOAHHOrO
noazapsga, 1.e. 2,275 BlanemeHT npun 25°C. Takon crnocob 3apspa asnaetca Hanbonee a3 eKTUBHLIM C TOUKN
3peHns NpoJonMKNTEeNnbHOCTU 3apsga U ogHoBpemMeHHO De3onacHbiM, obecneynBarOLMM 3aliUTy akKymynaTtopa OT
nepesapsna bnarogaps nepexony Ha NOHMWKEHHOoe HanpsokeHune 2,275B/aneMeHT B TOUKE NepeKknioyeHns «Y»,

dasza 3apspga «B» npu NoBbILLEHHOM NOCTOSHHOM HanpsPKeEHMU B rpaduke 3apsga MOXET OTCYTCTBOBaTb, Torga
nocne A0CTUXEHNA HanpshKeHMeM 3HaueHns 2,45 B/an cpa3y crneayeT Nepexos B peXiM NoCTOAHHOro noA3apsaaa.

[lpn ncnonb3oBaHUN JaHHOro MeToZa 3apsfa AOMKHbI ObiTh peanu3oBaHbl cneayloLlne BeiXoaHble napamMmeTpbl:
HauanbHbil TOKk 3apsga - 0,25C [A] ana akkymynatopos FTB n 0,3C [A] anga akkymynaTtopoB BP (MakcumanbHO).

HanpsokeHne 3apsga. Ha nepBol cTyneHn 3apsga - 2,45 Bonbt Ha anemeHT (o1 2,40 go 2,50 B/anemeHT
MaKCcUMankbHo); Ha BTOPOW CTyneHun 3apsaga - 2,275 BonbT Ha anemeHT (0T 2,25 o 2,30 B/anemMeHT makcumanbHO).

3HayeHue Toka, Npu KOTOPOM NMPOUCXOAUT NepeKntoyYeHn e HanpshkeHUsa ¢ NepBoil Ha BTOpYO cTyneHb 3apsga - 0,05C
Amnep (ot 0,04C po 0,08C Amnep), BpemMsa 3apaga npu NoBbILLEHHOM HanpskeHUn He bonee 48 yacoB ¢ KOHTPONEM
TeMnepaTypbl aKKkyMynsaTopoB.

[lpuMeyaHne: nNpuMeHeHne JaHHOro MeToga 3apsga MOXeT ObiTb OrpaHUUYeHo, Korga nonesHas Harpyska Wu
aKKyMmynaTopHas baTtapes coeaHeHbl NnapannenksHo.

A) MNpodumnaktnyeckun sapsa (noasapsg)

[MTockonbKy nobon akkymynaTop noABep)KeH camopaspsgy, To nepen BBOAOM B 3KcniyaTauuio, ocobeHHO nocne
NPOAOIMUTENBHOrO XpaHeHWs, DaTapeld peKoMeHAyeTCA MNOMHOCTbIO 3apaauTb. Takke cnegyeTr nepuoanyecku
npoBoguTb NpodunakTnyeckne sapaabl akkyMynaTopoB, Haxo4aWNXca Ha XpaHeHUN, B YKa3aHHbIX HUXKE peXxmnmax:
[Tocne xpaHeHUs B TeueHne 6 MecsALeB OT AaTbl U3roTOBNEHNA - 3apsag, nocTosHHbIM TokoMm 0,1C Amnep B TeueHue 4
- 6 yacoB, 3aTeM 3apsAn NOCTOSAHHbIM HanpskeHnem 2,45 B/anemeHT B TeyeHune 20 yacos.

[Mocne xpaHeHUs B TeyeHne 12 mecsueB OT AaTbl M3roTOBNEHUSA - 3apag nocTosAHHbIM TokoMm 0,1C AMnep B TeueHune
8 - 10 yacoB, 3aTeMm 3apag NOCTOAHHbIM HanpskeHnem 2,45 B/anemeHT B TeueHune 20 - 24 yacos.

Ecnun TemnepaTtypa XxpaHeHusa Oatapewn npeBbiwaet 30°C, To uHTepBanbl MeXapy 3apsgamu AO0MKHbl ObiTb
coKpaLleHbl (cM. n. 4.2).

BCEIOA TIPEABAPUTEJIBHO wuamepsnte HanpskeHue pasomkHyTon uenu (3LC) akkymynatopa, npexae 4em
npuctynate K nogszapsgy. Ecnu namepeHHoe HanpsbkeHue coctaenaeT 12 BonbT unm mMmeHee, obpaTtutecbh K

12



-7 B.B. BATTERY

NPON3BOANTENIO AN NONYYEeHNA pEKOMEHAaLMiA No pexumy noasapsa.

e) BoccTtaHaBrnMBaroLwmin 3apsag nocne rrybokoro paspsaa

Ecnn akkymynatop nogseprcs rnybokoMmy paspsagy, TO KONMUYECTBO 3feKTpuyecTsa, NoONMyyeHHoe OT akKKymynaTopa,
MoxeT B 1,5 - 2 pasa npeBblllaTb HOMWHaNbHYHO €eMKoCTb. COOTBETCTBEHHO, 3apsAfd rnyboko paspsHKeHHOro
akkymynstopa TpebyeT Oonbluero BpeMmeHu, Yem B LWUTaTHOM cnyvyae. Kak cnegyeT U3 rpapMKoB Ha pucyHKe 7, n3-3a
3HaUNTENbHOro BHYTPEHHEro CONpPOTUBNEHUA rMYyOOKO paspsPKeHHOro akkymyrnstopa ero HavyanbHbli 3apaaHbId TOK
OypeTt oyeHb Man. ToK NOCTeneHHO Bo3pacTaeT Mo Mepe 3apaga akKymynaTtopa B TeYeHne NpuMepHo NepBoro yaca
3a CUYET CHWKEHUS BHYTPEHHEro ConpoTUBMNEHNA, nocne Yero rpapuk 3apsaa npuxoanT K CBoeMy o0bbIuHOMY BU Y.
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Bpemd 3apasa, 4
Puc. 7 3apsigHble XxapakTepuUCcTUKU nocrie rnydokKkoro paspsaa.

[TocKkonbKy 3apagHasa xapakTepuctnka rnyboko paspsXKeHHOro akkyMmynatopa uMeeT Takol cneyuduyeckuin Bujg, To
ANA ero BOCCTaHOBNEHWA MOXeT MnoTpeboBaTbCA pPyyHOEe ynpaBneHue pexumMom 3apsga. [loTomy uTo npu
NCrnosib30BaHNN 3apsagHOro YCTpoucTBa ¢ aBTOMaTUYECKUM yrpaBrneHnem, B KOTOPOM nMeeTcH pyHKUNS U3MepeHus
TOKa 3apsga, MOXeT CroXuTbCcs owmnboyHasa cuTyauus, Korga u3-3a HU3KOro HauyanbHOro Toka KoHTponnep byger
CTPEMUTBLCA NEPEeKNYNTh 3apsagHoe YCTPOMCTBO Ha HanpshkeHne nogaepxuBatollero 3apsga, cuntas bartapero
MOMHOCTLIO 3apshkeHHOW. [1pu 3TOM TOK 3apsaa akKymynsTopa CTaHeT elle MeHblUe, a 3apsaHoe yCcTpoucTeo byger
CUrHanM3npoBaTh O 3aBepLUeHnn 3apsaaa

62.3. HanpshkeHue 3apsga

3HauyeHune HanpsXKeHna 3apsaa A0MKHO ObiTh BbIOpaHO UCX0AA U3 peXXuma Ucnonb3oBaHna akkymynsaTopoB. OBbIYHO
BblIOUpalT cneayowmne 3HauyeHns:

[ns pexaima nocTossHHOro nog3apsga - ot 2,25 oo 2,30 BonbT Ha 3neMeHT;

[Ana unknnyeckoro pexuma - ot 2,40 go 2,50 BonbT Ha aneMeHT.

[Mpun ncnonb3oBaHUM MeToda 3apsga MOCTOSHHbIM HAMpsPKEHWEM Ha MNepBOW cTagun 3apsga vyepes akKymynsatop
npoTekaeT camMbiil OonblUOW TOK, KOTOPbI YMEHbLUAETCA MO Mepe pocTa 3apsHKeHHOCTW akKymynaTtopa. Ecnu
aKKyMynsaTop 3apsbkaetcs npu HanpskeHun 2,3B/anemMeHT TOK Ha nocnegHen ctaguu 3apspa CHWKaeTtcs Ao
BennunHbl ot 0,0005C Amnep oo 0,004C Amnep. HanpsbkeHne 3apsga AOMKHO KOPPEKTUPOBaThLCH B 3aBUCUMOCTHA OT
TeMnepaTypbl oKpyxatoLlen cpeapbl. Ecnu TemnepaTtypa Bbllle HOMUHANBHOW, HY>KHO CHUXXaTb HanpsbhkeHne 3apsga,
COOTBETCTBEHHO, ecnu TemnepaTtypa HUXXe HOMUHaNbHOW, crieayeT noBbllaTe HanpsokeHne. [ns nonyyeHna 6onee
TOYHbIX pekoMmeHZaumn (cMm. n. 6.3 pasgen «TemnepaTypHas KOMNeHcauns»).

62.4 OrpaHuyeHue Ha4YanbHOro ToOKa 3apsaa

Pa3pskeHHbIN akkyMynAaTop B HauyanbHou gase 3apsga notpebnsaeT 6onblwon Tok. Cnuwkom 60nbLUON TOK B Hayane
3apsga MoXeT Bbi3BaTb NeperpeB akkymynsatopa u ero nospexageHue. Noatomy B Hauyane 3apsga npu HanpspkeHun,
COOTBETCTBYIOLWEM 3apsay akkymynaropa, UCNonb3yeMoro B LMKNNYECKOM pexunme, HeobXxoaumo orpaHuunTb TOK
3apsga Ha ypoeHe 0,3C Amnep. OpgHako akkymynsitopbl BB ycTpoeHbl Takum obpa3zom, UTO Npu HanpsKeHuu
HenpepbIBHOro rnoAsapsga B OTCYTCTBMN TOKOOrpaHMUYeHUs oHU noTtpebnsioT He bonee 0,2C [A] gake B MOMHOCTbLIO
pa3psoKeEHHOM COCTOSHUW, U BenuuyumHa Toka ObicTpo cnapaeT. [loaTomy B OONbLUMHCTBE CcnyyaeB MPUMEHEHUS
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akKyMynaTOpoB B pexume nojaepXuBarwllero 3apsga TOK B Havyane 3apsja MOXHO He orpaHuyuBaTh.
MuHuManbHbIN HavyanbHbIN TOK 3apsaa He gomkeH bbiTe MeHbLue 0,1C [A] 4ns Bcex TUNOB akKkyMynsATOPOB.

62.5. HanoXeHHble nepemMeHHbIe TOKU
[ns AocTWKEHN S MakKCUManbHOro cpoka cnykbbl nepeMeHHas cocTaBnsALas ToKa, NpoTeKarLlero yepes baTtapeto
BO BCEX pexximax U obycrnoeneHHaa BCeMu Harpyskamm, He gomikHa npesbiwaTte 0,1C [Amnep] RMS.

62.6. TpeboBaHMA K KOHCTPYKL MU 3apAAHOro YCTPOMCTBA U TOYHOCTU YCTAHOBKMU 3Ha4YeHUA HanpsHkeHUs U
TOKa

Mpn KOHCTPYMpOBaHUW 3apAAHOro ycTpoiicTBa HeoBXoANMO NMPUHATL Mepbl MO 3alUuTe OT KOPOTKOro 3aMblkaHUSA W
NOAKNIOUEHUA aKKyMynATopa B HenpaBuibHOW, o6paTHOI nonspHocT. XKenaTenbHO TakKe OCHAcTUTb 3apsAfHoe
YCTPOWCTBO CUCTEMOIA perynipoBaHns HanpsHKEHNSA NP M3MEHEHUN TemnepaTypbl (TEpMOKOMNeHcauun) n yHKUmel

OrpaHUYeHUNs Toka Ha HauyanbHON cTagun 3apsaa.

[nsa npaBunbHON YCTAHOBKN BbIXOLHOrO HaMnpskeHWsa perynupoBky creayeT npousBoauTb, Korga 3apsgHoe
YCTPOUCTBO HaxXoaMTCA noA Harpyskod. B npoTMBHOM cnydyae, MNpu perynupoBke HanpsikeHnss 06e3 Harpysku,
BO3MOXHa cUTyauus Hegosapsga akkymynatopa. [locTosHHoe HanpsbkeHue, Tpebyemoe Ans akkymynsatopa B
pexume noaaepXxuvBearoLlero 3apsga, onpegenseTcs Kak HanpsbkeHne B COCTOSHUW NOMHOro 3apsaga akKkymynsatopa.
[To3aTOMy BbIXOAHOE HanpsXKeHWe 3apAaHoro yCcTpoMcTBa C XapaKTepUCTUKOW, NMoKa3aHHOW Ha PUCYHKe 8, HYXKHO
HacTpamBaTb B pexume, cooTBeTcTBYyloLeM Touke A. Hanbonee BaXKHbIM (paKTOpOM MpPW HACTpPOWKE 3apsAHOro
yCTpOWCTBa SABMAETCHA TOYHOCTb YCTAHOBKN HanNpshKeHUA B TOUKe A, KOTopas Ao/mkHa obecrneynBaTbh HanpsXeHue B
AnanasoHe 2,25 - 2,30 BonbT Ha aneMeHT, 04HaKo Takas TOYHOCTb 00ObIYHO He TpebyeTcHa BO BpEMSA 3apsga 40 TOUKU
A. 3apsgHoe YCTPOMUCTBO, HaCTPOEHHOE B COOTBETCTBUM C rpacpukom pucyHka 8, HUKorga He noBpeauT
aKKyMynATOpPHYO BaTapeto, faxke ecfii OHO UMEET BbIXOAHYIO XapaKTepUCTUKY, NOKa3aHHY MYHKTUPHOW NTUHNEN.

Mpodune sapaga Boixom1as xapakrepucTiaka 3Y
= ~
I ~
~
g = { N
= = “\
o 3€ I
5 2 N\
=
g g | \
l \
| \
A |
— I-_-_
Bpema 3apaja ’ A Tok

Puc. 8 3apsaaHas xapakTepucTuKa U BbIXoAHas XapakTepucTUKa 3apsiHOro YCTPOMCTBa

6.3. Temneparypa

PekomeHayemaa TemnepaTtypa akcnnyaTtauum akkymynsatopoB BB cocrtaBnset ot nniwoc 5°C pgo nnwc 35°C. He
AonyckauTte akcnnyartayuio npu temnepartype Bbiwe nntoc 50°C.

Bce npuBeneHHble TeXHUYECKUe XapakKTepucTUKU crpaBegninebl AN HOBOro akkKymynatopa npu HOMWHanbHOW
Temnepartype nntoc 25°C (cM. cneyundukauyum MNMpunoxeHus 1).

JKennyaTauns akkymMyrnsaTOpoOB Npu MOBbILLEHHON TeMnepaType NpuBOAUT K COKpalleHUo UX (haKTUYEecKoro cpoka
CNy>kObl OTHOCUTENBHO pacyeTHOro. SKcnnyatauns npu NOHMXKEHHON TeMnepaType He cokpawjaeT CpoK CryXObl, HO

CHWXaeT JOCTYNHYH paspaaHylo eMKOCTb.
PucyHok 9 noka3biBaeT BNMAHNE TEMMEPATYpPbl Ha EMKOCTb pa3psaaa akkymynsrtopa.
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TemnepaTypa, C
Puc. 9 BrimaHune Temneparypbl Ha eMKOCTb akKKyMy - sATopa

TemnepaTypHyO 3aBUCMMOCTb Ba)XXHO YUUTbIBaTb MPU UCMbITAHUM AKKYMYMSATOPOB Ha eMKOoCTb. Ecnu npoBepka
emMKocTn OaTapen npoBOAUTCA MpU TemnepaType, OTANYHOW OT HOMWHANBHOrO 3HAUYEHWH, TO Mpexae 4Yem
CpaBHUBaTb (pakTUUYECKUW W3MEeHEHHY eMKocTb Cgy ¢ TabnuuHbiM 3HayeHnem, HeobxoauMo npuBecTn ee K
HOMWUHanbHON TemnepaTtype 25°C no opmyne:

C,
l+z(7-25)

Ci=

Z - TemnepaTypHbin KoadduumeH T emkocT, paBHbin 0,006 1/°C gna pexumos pa3psga bonee yacaun 0,01 1/°C - gnsa

PEXUMOB pa3psaa, paBHbIX OAHOMY Yacy N MeHee,
t- pakTUUyeckoe 3HauyeHne cpegHel TemnepaTtypbl npu paspsge, °C.

PVICYHOK 10 nokasbiBaeT XapaKrep 3aBUCMMOCTWU CPOKa C.I'IY)KGbI OT TeMnepaTypbl 3KCNnyaTtauun. Kak BugHo us

rpacuka Ha pUCyHKe, YeM BbllLie TEMNEPaTypa akKkyMynAToOpHoW 6aTapen, TEM MEHbLLUE ee NPOrHo3upyeMblii pecypc.
CunTtaeTcs, 4To Ha Kaxaple 10 rpapycoB yBenuUUYeHUs TemnepaTypbl pacyeTHblli CPOK CryObl aKKyMynsTOpOB
COKpallaeTcs BABOE.

o B nh O o o

OXMIaeMbIA CPOK CYXObI, NIeT

0,5
20 30 40 50

Temnepatypa, 'C

Puc. 10 BnnsaHue TeMmneparypbl Ha CPOK cny>0bl B peXXMMe NocTOSAHHOro noasapAaa.
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TeMnepaTtypHasa KoMneHcauus

[Mpn noBbileHUU TemnepaTypbl MPOUCXOAUT YBENUUYEHNE 3NEKTPOXMMUYECKOW aKTUBHOCTU akKymynsaTtopa, a npu
MOHMWKEHUN TemnepaTypbl - COOTBETCTBEHHO CHWXKeHue. [1o3ToMy nNpu NOBLILWEHHOW TemnepaType HanpshkeHue
3apspa cnegyeTt CHMKaTb BO usbexaHne nepesapsga, a nNpu NOHWXEHHOW TemnepaType - noBbilWaTbh, YTOObl He
aonyctute Hepgosapspa. Kak npaBuno, Ansa LOCTUXKEHUS MakKCUManbHOW MPOAOIMKUTENBHOCTU CpOKa ChyXObl
aKKymynsatTopa, peKoMeHAyeTcA NPUMEHATb 3apsgHble YCTpolncTBa C (PYHKUMEN TepMOKOMMNeHcauun HanpsKeHnsa
3apaga. PekomeHpoBaHHbIA KO3 ULUMEHT TepMOKOMMeHcauunm gna  akkymynsatopoe BB cocTtaBnser
-3MB/°C/anemeHT Ans pexuma noagepkusatowlero 3apsga W -4mB/FC/lanemeHT pna pexuma 3apsga npu
Uuknuyeckon akcnnyatauun. CtaHoapTHO cpegHsas Touka npuHumaetca npu temnepartype 25°C. Ha pucyHke 11
npeacTaBneHbl rpankn 3aBUCMMOCTI HanpsHKeHW A 3apsaa oT TeMnepaTypbl ANS peXuMoB NOCTOSHHOro nog3sapsaga
W UMKNNYECKoro NpumMeHeHus.
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Puc. 11 CootHowleHue MeXay Hanp sbkeHUeM 3apsiia U TeMneparypomn.

HdaTtunk TEPMOKOMNEHCaLWNn AO0JKEH USMEPATE TEMNEPATypy HENnocpeaACTBEHHO aKKyMYJTATOPa N YCTaHaBIINBaTbCA
Ha ero Hapy>Hou MOBEPXHOCTH. an/I 3TOM cneayeT 3alUTUTb akKyMynAaATop W AaTyWK OT BO3AENCTBUSA Tenna,
nponssoanmMmoro ApyruMmn KOMnNoHeHTaMn CNCTeMbl

OxamaaeMbIn Cpok cnyObl akKymynsiropa

LHuknuyeckun pexum

CyuwlecTByeT HecKONnbKOo (paKTOpoB, ONpefenslWmnx CPpoK ChyKObl akKymynsatopa npu ero aKkcnnyatauun B
yuknuyeckom pexume. OCHOBHble - 3TO TemnepaTypa akkymynsatopa, TOK pa3psga, rinybuHa paspspga u crnocob
3apsaga akkymynsatopa. MoXXHOo cunTaTh, YTO CaMbiM rMaBHbIM ()aKTOPOM B LMKNNYECKOM pexnme aBnaeTca rnybuHa
paspaga. Ha pucyHke 12 nokasaHo, Kak rnybuHa paspsga BNUSeT Ha KOMUYECTBO LUKMNOB, KOTOpble MOXeT
BblAepXaTb akkymynatop. Yem Oonblie rnybuHa paspspa B pexmme LUKNNYeckon akcnnyatauun, TeEM MeHblue
AOCTYNHbIA Uuknuyeckun pecypc. Ecnn B 3agaHHOM npuMeHeHun Heobxoaumo obecneunTb Bonbluee KONUYEcTBO
LWKNOoB, TO 0ObIYHO BbIOUpAOT akKyMynaTop ¢ bonbllen HOMUHanNbHOW eMKOocTblo. [1pn 3aToMm rnybuHa paspsga B
KaXXaA0oM LjuKne cCTaHOBU TCA MeHbLUE, a KONUYeCcTBO LWMKNOB yBENUYNBae TCS.
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Puc. 12 3aBucMmMocTb Konim4yecTBa LUKIOB OT rnyouHbI paspsaa

Pe>1M nocTtosiHHOro nogsapsiga
Akkymynatopbl BB ckoHcTpyupoBaHbl Ans paboTbl NpeuMyLlecTBEHHO B peXWMe MOCTOSIHHOro nopgsapsga, Korga
Hanps)keHWe Ha BbiBogax bOaTapeu nopgaepdmBaeTca Ha ypoBHe oT 2,25 pgo 2,30 BonbT Ha anemeHT npu
Temnepatype 25°C. Ha pucyHke 13 nokasaHO XapakTepHOe CHKEHUEe eMKOC TN akKyMynsTOpoB B cocTaBe baTapen B
TEYEHWEe cpoka Cny>dbl B AaHHOM pexume akcnnyaTtauun. [paduk nocTpoeH AN akKkyMynsaTopoB € 5 NMEeTHUM
pacyeTHbIM CPOKOM 3KCnnyaTauum.
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Puc. 13 Cpok crnykbbl akkymynsatopa, paboraroLlero B pexxume nocTosHHOro noasapsaa.

[1pn HOpManbHOWN aKcnnyaTauumn B peXxnme NOCTOAHHOrO NoAzapsaaa, Korga HanpseHne 3apsga nogaepXuBaeTcs Ha
ypoBHe B npegenax oT 2,25 po 2,30 BonbT Ha anemeHT (cM. pucyHok 14), rasbl, obpasywolmecs BHYTpU
aKKyMynAaTopa, HenpepbiBHO PEKOMOUHUPYIOT Ha oTpuLaTenbHON NnacTUHe U BO3BpallalTcs B BUAE BoAbl 0bpaTHO
B anektponuT. [lo 3Ton npuunHe dakTuyeckass eMKOCTb aKKyMynsaTopa He CHIDKAeTCA W3-3a «BbICbIXaHUs»
anektponuTta. CHMXXeHWEe eMKOCTM W orpaHuyeHue cpoka cnyxObl obycnoBneHbl MOCTENEHHOW Koppo3newn
anekTpoaoB. CnegyeT OTMETUTb, YTO MpPOLIECC KOPPO3UKU YCKOPAETCS C¢ pOCTOM TemnepaTypbl W/Wnn noBbIlLeHNnem
HanpsKeHUs 3apsaga

[lpn 3aHMKEHHOM HanpsPKeHUW akkymynsatopHas baTtapes ucnbiThbiBaeT HeA03apsamd, UTO NpUBOAMT K HeobpaTumMmown
cynbatayum akTMBHOW Macchl NAAcTUH, YCKOPEHUKD KOPpO3UKN peLleToK W, Kak cneacTeue, A0CPOYHOMY BbIXOAY
aKKyMynATOPOB U3 CTPOS
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HanpsukeHue HenpepbiBHOMO nog3apaaa, B/an

Puc. 14 3aBUCUMOCTb CpoOKa cny»0bl akKKyMmyrnsaTopa oT HanpshkeHUs noasapsaaa.

[Mpwn akcnnyaTtauyun akkymynatopos BB nomHute: CPOK CJIIY>KBbl HATPAMYHO 3ABUCUT OT KOJNYECTBA
LLMKNOB PA3PAL-3APAL, MNTYBUHbI PA3PALA, TEMMNEPATYPbI W HAMNPAXXEHWA 3APALA.

1. OBCITYXUBAHUE

[1o ncteyeHnn cpoka cnykbbl akkymynatopHas baTtapes gomnkHa ObiTb NONMHOCTLIO 3aMeHEeHa.

AKKYMYNATOP A0MKeH ObiTb HEeMegneHHO 3aMeHeH, ecnun obHapyKeHO noBpeXAeHue Koprnyca WM yTeuka
aneKTponuTa.

7.1 Kaxxable Tpu mecsiya

Kaxkgble Tpn mecsua cnegyeT BbINOMHATL cnegylowme onepayun no obecnyxmsaHuto:

Ybeputecb, UTO B NOMELLEHUN C aKKyMynAaTopamu YACTO, OTCYTCTBYHOT MOCTOPOHHME NpeaMeThl, MOMELLEeHNe NMeeT
HOpMarnbHY0 OCBELIEHHOC Tb.

Ybeautech, 4To BCe NpeaycMOTpeHHbIe cpeacTea 6e3onacHOCT Ha MecTe U UCMpPaBHbI.

N3mepbTe TemnepaTypy B baTapeiHOM NMOMELLEHUN U 3anNULLNTE ee 3HayeHue.

[lpoBeguTe BU3yanbHbl ocMOTp baTapen, obpallas BHUMaHNE Ha:

* YucToTy akkymynsaTopoB:

« OTCyTCTBME NOBPEXAEHUN BbIBOOB;

* LlenoCcTHOCTb KOPMYCOB U KpbILLEK aKKkyMYyNATOpPOB;

» OTCyTCTBME NPU3HAKOB Neperpesa.

N3mepbTe 1 3annwnTe 3Ha4yeHns HanpsXKeHusa 3apsga Bceil baTtapen.

[Mpn HanUuun TeXHUYecKoW BO3IMOXHOCTU U3MEPbTE Takke BENMUYMHY NepeMeHHOW COCTaBNALWEeN B TOKe 3apsaja
baTapen.

N3mepbTe HanpsbkeHne MeXay KakabiM BbIBOAOM aKKyMyNATOpHoON ©aTtapen n 3eMmnen ¢ uUenbio obHapyXeHus
BO3MOXHbIX YTEeUEK Ha 3eMI0. ECnn BO3MOXKHO U3MepbTe U 3anuunTe 3HauyeHne NoCTOAHHOro Toka 3apsaga bartapen.
N3mepbTe 1 3anuwmnTe TeEMnepaTypy KOHTPOSbHbIX 3fIeMeHToB baTapen.

N3mepbTe n 3anuLLmMTe HanpskeHW e Ha KaXkaom anemeHTe (bnoke) B pexxvmMe noaaepuvsaroLLlero 3apsaa.

N3mepbTe 1 3anunTe 3HayeHne HanpshkeHus BbipaBHUBaKOLLEro 3apaaa.

12. Kaxabin roa

[MoBTOpPUTE onepaunm no NyHkKTy 7.1.
[MpoBepbTe HaAEXHOCTb KpenneHuss Bcex nepembliek 6atapen. [lpn HeobxoaumocTn 3aTsHUTE pe3bboBble
COeANHEHUS ¢ ycunmem B cooTBeTcTBUMN ¢ Tabnuuen 2 n.5 «MoHTax».

13. Kaxagble gpparoga
Kaxkgbin rog unu ogMH pa3 B Aga roga crneayeT npoBectn uamepeHune dakruyecko emkocT batapen npu paspsge
Ha peanbHYH Harpysky Wnum ¢ Ucnonb3oBaHWEM cneuuanbHOro ucnbitatenbHoro obopyposaHna. aeanbHo, ecnu
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Takas NpoBepKa MNPOBOAUTCA B TEX e pexumax, 4YTo U WUcCnbiTaHWA, NpPoBeAeHHble npu BBOoAe OaTapen B
akcnnyatayuto. Ecnum no pesynbTatam UCnbiTaHUA cakTmyeckasd emKocTb DaTapenm cHusmnacbe Ao ypoBHA 85%
HOMWHaNbHOro 3HaYeHNs, TO cCreayoLne NPoBEpPKN eMKOCTHN criefyeT NpoBoANThL KaXkaple 6 mecsues.

8. BOGMOXHbIE HEUCTINMPABHOCTHU

B KOHCTPYKUMW TrepmMeTU3NpOoBaHHbIX akKkyMyrnaTOpOB peanu3oBaHa cuctema agcopbuum Ha oTpuuaTenbHoNn
nnacTuHe. 3TO 0O3HayaeT, 4YTo Kucrnopon, oOOpa3ywLWUMWCA Ha MNONOXWTENbHOW nnacTuHe, agcopbupyetca
oTpuuUaTtenbHoW nnacTtuHon. M3-3a pasnuyHon HavyanbHOW cTeneHn agcopbuun B nepeble 12 MecsAUeB akcnnyaTauum
HanpspkeHne noAdepXuBaroLlero sapsga nocnefoBaTeNibHO COeAUHEHHBIX akKKyMYNATOPOB MOXET OTnuyaTbCs OT
CTaHgapTHOW BenuuuHbl. Pa3bpoc 3HaueHUW HanpsHKeHWA noazapsga akkymynsatopoB B 0OaTapee sBnseTcs
TUMUYHBIM ANA KOHCTPYKUMW € BHYTpPEeHHeW pekoMbuHauwen rasa. B xoge akcnnyaTtayuu ux XapakTepu CTUKK
conmkaroTcs.

B cnyyae HeOXuWaaHHOW YTEUYKN 3NeEeKTponuTa cnegyeT HeMenneHHO HeWTpanu3oBaTb €ro pacTBOpPOM coAbl
(bukapboHaT HaTpUA) U NPOTEPETL HACYX0. SNMEKTPONUT MOXKET NOBPEANTL NOM NoMeLLeHNsa n obopyaoBaHue.

B cnyyae BO3ropaHus akKymynsaTOpoOB MPUMEHANTE MOPOLUKOBbIA OrHeTywuTens. He wucnonb3ynte BoAy M
OFHETYLUNTENW C BOAHBIMW pacTBOpaMu.

He akcnnyaTupynte akkyMynsaTopbl € MNpuU3Hakamu KOpPpO3UN BbiBOAOB, YTEUKW 3MEKTponuTa W HapyleHus
UenoctHocTW Kopnyca. lcnonb3oBaHue pedekTHbIX aKKyMynATOpPOB MOXeT MNPUBECTU K YTeuyke 3neKkTponuTa,
BO3ropaHuio U gaxe B3pbiBY.

9. BbIBOJ U3 SKCIJTIYATALIUK

C TeuyeHWem BpeMeHN Bpemsa paspaga akKymynsatopa ymeHbllaeTcs. B KoHUe cpoka cnyxObl Takne SBMeHus, Kak
KOpOTKNE 3aMblkaHWUA, NOTEpPA BOAblI M3 anekTponuTa W rnybokas KOppo3uA peLleToK NONOXMUTENbHbIX MNacTUH
CTaHOBATCA Bce Oonee BepoATHbIMU. Ecnn npogomkaTe WCNONb30BaTe Takne akKyMynAaToOpbl, BO3MOXEH
TEPMOPA3roH UM yTeuka anekTponuTa. /3HolleHHble akkKyMynATopbl AOMKHbI ObiTb 3amMeHeHbl. BbiBeAeHHble U3
aKcnnyaTtauumn akkyMmynsiTopbl criegyeT nepegaTtbh Ha yTunusauuio. 3allntute BbiBOAbl akKyMynaTopa U3onupyowmnm
MaTepuanom, Tak Kak gaxxe B oTpaboTaBLUEM aKKyMYNATOpe UMEEeTCH 3NeKTpUYecKasa 3HEPrusa U B cnyvyae KOpoTKOro
3aMblKaHN A BO3MOXHO Bo3ropaHue. CnegynTe npaeunam ytunusayuu, NpUHATLIM B AaHHOM peruoHe unmn ctpaxe.
[MockonbKy aKKyMynaTop, npeAHasHauyeHHbI NS yTunu3auun, Bce elle COAEpXUT onpeneneHHoe KOoNMMYecTBo
3HEPrun N KUCNOTHbIN aNeKTponuT, yoeauTech, YTO OH NMpaBUSbHO YNakoBaH OTAENbHO OT Apyroro obopyaosaHue u
3aHUMaeT NpaBuUNbHOE NonoXeHne (He NepeBepHyT) BO n3bexaHne yTeukn anekTponura.
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NMPUJTOXXEHME 1.
TexHn4yecKue XxapaKkTe pUC TMKM.
Bce npuBeeHHble paspsHble faHHble AeACTBUTENbHbI Npu TemnepaTtype 25 "C.
Cepua BP gns yHuBepc anbHOro npuMeHeHUs.

20

Tun Homuxansoe | Homunanskas MougiocTs paspaga (Br) EmkocTs paspapa (Av) Onwna, | Wupwha, | Becora, | Bec, | Momockbe BbBOABI
HanpsxeHme, | emkocTs Coy B0 0T a0 . | 1w, 3y, 54, 10 Pacnono-
B 1,75 B/an (Aw) Br Br Br Ay Ay Ay MM MM MM KT Tun Xe Hue
BP 10-4 4 10 104 4€ 26 744 85 95 101 50 100 131 T1/T2 3
BP 1,0-6 € 1 156 €9 39 0,75 \ 0,85 0,95 51 42 5€ 0,25 T 1
BP 1,26 € 1,2 18,72 8,28 468 0,89 102 1,14 97 25 56 03 Ti 2
BP3E € 3 8 | 207 | 11,7 | 228 | 25 | 28 134 34 BE 065 | Ti/T2 2
BP 4-€ € 4 €24 27 € 15 297 34 38 70 47 10€ 0,85 T1/T2 1
BP45E € 45 70,2 31,05 1755 33 | 38 4,27 70 48 107 0,91 T1/T2 1
 BP5E 6 5 78 345 | 195 | 372 | 425 475 70 48 107 095 | Ti/T2 (
BP7-€ £ 7 109,2 483 273 519 | 595 €65 151 34 100 1,26 T1/T2 2
BP 8-€ € 8 124 8 55,2 31,2 594 €8 7€ 151 34 100 135 T1/T2 2
BP8EV 3 8 1248 | 552 | 812 | 5% | 68 76 98 56 118 | 155 | T2 | 14
BP 10-€ € 10 156 €9 39 744 85 95 151 50 100 19 T1/T2 2
BP 12-€ € 12 187,2 82,8 &£ 8 891 | 10,2 114 151 50 100 198 T1/T2 2
BP 13-€S § 13 = 89,7 50,7 9 €€ 11,05 12,35 108 I 140 2.5 T3 10
BP 13-€H 6 13 — 89,7 50,7 9 B¢ 11,05 1235 108 7 140 2,5 H 11
BP 33-€ § 33 5148 2217 128,7 2454 28,05 3135 181 7€ 1€€ € B1/T2 7/€
BP 180-6 6 180 — 1267 702 133,77 153 171 260 171 244 288 B9/13 19
BP 220-€ € 220 _ 1548 858 163.5 187 209 284 190 275 327 13 19
BP1,2-12 12 1,2 3744 16,56 9 3€ 08 | 102 1,14 97 45 59 0,59 T 4
BP 23-12 12 23 71,76 31,74 17,94 1,71 19€ 2,18 178 34 €5 0,94 T1 2
BP3-12 12 3 936 41 4 2.4 2,23 \ 255 2,85 134 67 6e 13 T1/T2 4
BP36-12 12 3E 112,3 49 €8 2808 268 3.0€ 3.42 134 €7 €€ 132 T1/T2 4
BP 412 12 4 1248 55,2 31,2 298 = 34 3.8 90 70 10€ 1,67 T1/T2 3
BP 4512 12 45 140 4 €2,1 35,1 333 3,83 427 90 70 106 1,84 T1T2 3
BP5-12 12 5 156 €9 39 372 | 425 4,75 90 70 10€ 18 T1/T2 3
BP7-12 12 7 218 9.6 54€ 5,19 595 €65 151 €5 98 254 T2T1 5
BP7512 12 750 234 1035 39 558 \ 6,38 7,12 151 €5 100 2,65 T2T1 5
BP 8-12VS 12 8 250 1104 €24 594 €.8 7€ 114 98 118 3,1 T1/T2 14
BP 8-12WL 12 8 250 1104 624 594 .8 786 198 56 118 3.1 T1/T2 14
BP 10-12 12 10 312 138 78 744 85 95 151 €5 1€ 33 T2/Ti 5
BP 12-12 12 12 3744 1656 93 € 881 | 102 14 151 98 98 394 T2M )
BP 17-12 12 17 530 235 132,6 1264 14,45 1€,15 181 7€ 1€6€ 6,15 B1/T211 7/€
BP 20-12 12 20 624 276 15€ 1487 | 17 19 181 7€ 166 635 |BI/T211| 7/6
BP 26-12 12 2f 811 359 2028 19,32 221 24,7 175 16€ 125 94 B1/T2,11 7/9
BP 28-12 12 28 874 386 2184 2082 28 2f 6 175 166 125 96 B1/T211 79
 BP33-125 12 33 1030 | 455 | 2574 | 2454 @ 2805 | 813 | 195 | 129 | 179 | 11,25 | B2 | &
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 2454 28 05 31,3 210 129 179 1,25 B7/12 8
BP 35-125 12 35 1092 483 273 601 | 2975 33,2 195 129 179 11,79 | B7)2 8
BP 35-12H 12 35 1092 483 273 26,01 29.75 33,2 210 129 179 1,79 B7/12 8
BP 35-12F 12 35 1092 483 273 2601 | 2975 33,2 210 129 179 1,79 B712 8
 BP40-12 12 40 1248 | 552 | 312 | 2073 | 34 | 38 | 197 | 165 | 171 | 143 |[BUMR| 7T
BP 65-12 12 €5 1947 897 546 5202 | 595 66,5 350 166 174 245 B5/12 15
BP 90-12 12 90 269€ 1242 02 €€.9 765 85,5 329 172 238 30.8 B3/12 15
BP 100-12 12 100 2965 136€ 780 74,34 \ 85 95 329 172 238 327 B3/12 15
BP 120-12 12 120 3307 165€ 93€ 891 102 114 407 173 239 395 B4/12 18
BP 160-12 12 160 _ 2208 1248 11892 136 152 483 17 240 51,2 B9/13 8
BP 200-12 12 200 _ 27€0 15€0 148 €5 M 190 522 202 240 €15 B9/13 13
BP 230-12 12 230 2R 3174 1794 170 94 w 1955 2185 522 240 240 725 B9/13 13
BPX
BPX 7-12 12 7 218 9.6 546 519 | 595 €65 151 €5 98 254 T2/T1 5
BPX 12-12 12 12 374 4 1656 93 € 8,91 10,2 114 151 98 98 394 T2m 5
Hanpsxenue okoHyanns paspspa, [B/an] 16 16 1,6 5 | 1,5 1,75




B.B. BATTERY

Cepus BPS yBenuyeHHblii cpok cnyxbl, yHUBEpCcaNibHOE NPUMEeHeHue,

Tun HomuHaneHoe  HomMuHanbHas MowrocTs paspaga (Br) Emrocts paspaga {Ay) Anuna, | WwpeHa, | Beicota, Bec, [ToMoCcHbIE BLIEOAY!
HANDANEHE, | BMKOCTR Gy, 10 10 muH, | 30 MuH, 14, 34, 94, 10 4, Pacnono-
B 1,75 B/an (Av) Br Br BT Ay Ay Ay MM MM MM KT Tun XeHue
BPS 10-4 4 10 104 4f 26 7,44 85 9.5 101 50 100 1.31 T1,T2 3
BPS 1,0-6 3] 1 15,6 6.9 3.9 0,74 0,85 0,95 51 42 b6 0,25 T 1
BPS 1.2-G B 1,2 18,75 | 8,28 4.68 0.89 1,02 1,14 97 | 25 Lo} 0,3 T1 2
BPS 3-6 6 3 46,8 20,7 1,7 2,23 2,95 2,85 134 34 66 0.65 Tl 2
BPS 4-¢ 6 4 624 | 276 15,6 2.97 3,4 3.8 70 47 106 0.85 T1,/T2 1
BPS 4,5-6 6 4,5 70,2 31,05 17,35 3,34 3,82 4,27 70 48 107 0,91 /12 1
BPS 3 & 6 5 78 34,5 19,5 3,72 425 4,75 70 48 107 095 T1,T2 1
BPS 7-8 6 7 109,2 18,3 27,30 519 5,95 E,65 151 34 100 1,26 T1/T2 2
BPS 8-8 6 8 1248 55,2 31,2 5.94 6,80 7.6 151 34 100 135 T1/T2 2
BPS 10-6 3 10 156 B9 39 7,44 8,50 9,50 151 50 100 1,9 T1/12 2
BPS 12-6 6 12 1872 82,8 46,8 8,91 10,20 114 151 50 100 1,98 T1/T2 2
BPS 33-6 3] 33 5148 221,17 1287 24 54 28,05 31,35 181 76 166 6 B1/T2 76
BPS 180-6 B 180 - | 267 702 133,77 153,00 71 260 |71 244 28,8 B9/13 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 T1 4
_BPS23-12 12 20 | 736 8174 | 1794 471 195 | 218 | 178 | 34 | 65 0%  Ti 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 49,66 28,08 2.67 3,06 312 134 67 65 1,32 T1/T2 y
BPS 4-12 12 4 1248 55,2 31,2 2,97 3,40 3,8 %0 70 106 1,67 T1/T2 3
BPS 4 5-12 12 45 140 4 62.1 35,1 3.33 3,82 477 X) 70 106 1,84 T1/T2 3
BPS 5-12 12 3 156 69 39 3,72 4,25 4,75 % 70 106 1.8 T1/T2 3
BPS 7-12 12 7 218 96,6 54,6 519 595 E,65 151 65 98 254 T1/T2 5
BPS 7,5-12 12 7,9 234 103,5 39 9,98 6,37 7,12 151 65 100 2.65 T1/T2 9
BPS 10-12 12 10 312 158 i 7. 8,50 9.5 151 65 116 3, T1/T2 5
BPS 12-12 12 12 374 4 165,6 93,6 8,91 10,20 114 151 98 98 3.94 T1/12 9
BPS 17-12 12 17 £30 235 132,6 12,64 14,45 16,15 181 76 166 6,15  B1/T211 7/
BPS 18-12 12 18 530 235 132,6 12,64 14,45 16,15 181 76 166 6,15 B1/T2,11 7/6
BPS 20-12 12 20 €24 | 276 156 14,86 17,00 19 181 76 166 6,35 B1,T2,11 7/
BPS 26-12 12 26 811 359 202 8 19,32 22 10) 247 175 166 125 9.4 B1,/T2,11 7/9
BPS 28-12 12 28 874 366 218.4 20,82 23,80 26,6 175 166 125 9.6 B1/T2,I1 1/9
BPS 33-12F 12 33 1030 455 257 4 2454 28,05 413 195 129 179 11,25 B7/12 8
BPS 33- 12H |12 33 1030 455 257 4 24,54 28,05 31,3 210 |29 179 11,25 B7/12 8
BPS 33-12S 12 33 1030 455 257 4 24,54 28,05 313 195 129 179 11,25 BY 8
BPS 35-12F 12 35 1092 | 483 273 26.01 29,75 33,2 195 | 129 179 1145 B7/12 i)
BPS 35-12H 12 35 1092 483 273 20,01 29,75 33,2 210 129 179 11,45 B7/12 8
BPS 35-128 12 35 1092 183 273 26,01 29,75 33,2 105 129 179 11,45 B7 8
BPS 40-12 12 40 1248 552 312 29,73 34,00 38 197 165 171 14,3 B2/11,12 7
BPS A5-12 12 fi5 1947 897 H46 52,02 59,50 EBA 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 | 1386 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 I 14 407 173 239 39,5 B4/12 18
BPS 200-12 12 200 = 2760 | 1560 14865 170,00 | 190 | 522 202 240 61,9 B9/13 13
BPS 230-12 12 230 - 3174 1794 170,94 19550 | 2185 922 240 240 72,9 B9/13 13
Hapaxe e okolManiva pasoaga, Bfan) 1,6 1.6 1,6 1,7 1,75 1,75
Cepusl MPL 3d><|>e|(1' MBHAaR oTAA4YA NO MOLWHOCTU B COYETAHMUA € IVINTESIbHBbIM CPOKOM CJIY)KﬁbI. OntumansHo ang npu-
MEeHEHWUS B UCTOYHUKaAX 6ecnepe60ﬁuoro NMATaHUA NepeMeHHOro TokKa.
Tvn HomuuansHoe | HomuHansHas MouuHocTs paspapaa (BT) EM’“:: ‘(’A“’:;ap“' Nnuna, | lUwpuna, Beuicora, | Bec, | [lMomocHbie BeIBOAK!
R M SR sz L 10 MuH, 30 MuH, 14, 10 4, Paciong-
B 1,75 B/an (Av) Br Br Br Ay MM MM MM Kr Tun X¥eHue
MPL55-12 12 53 1644 787 453 53 228 139 224 17.8 B5/12 3
MPL80-12 12 78 2391 1145 B59 78 %1 | 173 224 26 B5/12 8
MPL9(-12 12 88 2690 1288 741 88 306 173 200 | 298 | B3/2 8
MPL110-12 | 12 108 3288 1820 906 108 330 | 173 241 39 B3/12 8
HanpsixeHwe okoHYaHwa pa3pana, [Bfan] 1.0 1,6 1.6 1.75
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Cepusa HR a¢pdekruBHaa o1ga4a no MOLYHOCTH.

Tun Homuuanskoe | HomuHa nbHas MougocTs pa3pspa (Br) Em:a“'(Al::;’P“’ Opwua, | lUwpwsa, | Becora, | Bec, = Momochbe BbIBOAbI
Hanpsxewme, | emkocTh Cy, B0 g 30 mun, 14y, 10y, Pacnono-
B 1,75 B/an (Av) Br Br Br Ay MM MM MM KT Tun XeHue
HR9-€ € 8 1407 61,7 339 8 151 34 94 14 T2/T1 2
HR4 12 12 35 125 548 30,1 35 134 67 €0 14 | Tim2 3
HR55-12 12 5 1719 754 414 5 90 70 102 1.8 T1/12 3
HR5.8-12 12 53 1813 nS 436 53 90 70 102 1,88 | TiT2 3
HRE-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 £0,2 7 151 €5 94 26 | T2m 5
HR 1234W 12 7 250 1096 €0,2 7 151 €5 94 262 T2/T1 5
HR9-12 12 8 2813 1233 67,7 8 151 €5 94 2,75 [ T2/T1,B0 5
HR 15-12 12 13 468 .8 2055 1129 13 151 98 94 42 T2/T1 5
HR 22- 12 12 20 6875 3014 1656 20 181 76 166 65 | B1/I2 1/6
HR33-12 12 31 1031 452 248 31 175 16€ 125 10 B1/T2 11 7/9
HR 40-12H 12 38 1250 548 301 38 210 129 168 121 | BIA2 8
HR 40-12S 12 38 1250 548 301 38 195 129 155 12,1 B7 8
HR 40-12F 12 38 1250 548 301 38 195 129 168 121 | B7A2 8
HR50-12 12 48 1563 €85 376 48 197 165 171 153 B2/11 12 7
HR75-12 12 73 2344 4 1027 .5 563 .4 73 350 166 174 2475 | BS512 15
Hanpsixe une okoHYyaHua paspsapa, [B/an] 1,7 1.7 1.7 18
Cepua BPL pnutenbHblii cpok cnyx0bl B peXxuMme HenpepbiBHOro nogsapsaaa.
Tun Homuxanshoe | HomuHa nbHas Mougoc s paspapga (Br) EmwcTs paspapa (Ay) !Dnn. wm| Wupwsa, | Becoma, | Bec, | lMomochbe sbiBoAbI
Hanpsxeime, | eMXoCTs Cy, 0 30l T e T T, 3y, 54y, 10 v, Pacnono-
B 1,75 B/an (Au) Br Br Br Ay Ay Ay MM MM KT Tun Xe Hue
BPL33-12 12 33 947 4281 24 47 2,45 2,81 3.14 134 67 €€ 1,35 T1 4
BPL7-12 12 7 2009 90,8 519 52 59€ €65 151 €5 98 2.6 T2 5
BPL75-12 12 75 2153 97,29 561 5,57 €38 7,13 151 €5 100 2,7 T2 5
BPL12:12 12 12 | sma | 1557 | 89 | 894 | 1021 | 114 | 151 | 98 | 98 | 41 | T2 | 5
BPL 17-12 12 17 487 9 220 5 126 12,63 1446 16,2 181 7€ 166 6,15 B1 7
BPL20-12 12 20 574 259 4 1483 14,85 17 19 181 7€ 16€ 6,45 B1 7
- BPL2E-12 12 2% 7462 | 3373 | 1928 | 1932 | 22,15 | 247 175 166 125 9.6 B1 7
BPL 28-12 12 28 803 € 3€3,2 207 6 20,79 23,85 2€ 6 17 166 125 9.7 B1 7
BPL33-12S 12 33 947 1 428 .1 2447 2454 28,1 314 195 129 179 115 B7 8
BPL33-12H 12 33 | oary | 481 | 2sa7 | 2454 | 281 | 34 | 20 | 129 | 11 | 115 | 87 8
BPL 33-12F 12 33 947 .1 428 2447 24 54 28,1 314 195 129 179 115 B7 8
BPL40-12 12 40 1148 5189 296 € 29,73 3405 38 197 165 17 14 B2 7
BPLES-12 12 €5 1878 88¢c 488 48 5€.8 €35 350 166 174 25 BS 15
BPL 85-12 12 85 2434 1167 628.8 €3 725 80 € 329 172 238 31,2 B3 15
BPL95-12 12 95 3080 1304 7028 05 81 90 329 172 238 33,2 15
BPL 110-12 12 110 3043 1427 815,7 81 € 94 1045 407 173 239 40 B4 18
BPL 150-12 12 150 - 2070 1170 1116 1275 1425 483 171 240 51,8 15
BPL 210-12 12 210 = 2898 1638 156 1785 199 522 240 240 73,2 13
BPL 170-€ € 170 = 119€ €63 12€ 36 1445 1615 260 171 240 29,2 19
Hanpaxenue okonyanws paapspa, [B/an] 16 16 16 1,75 1,75 1,75
Cepua FTB ¢ppoHTanbHbIA TUN BbiBOAA, YA00CTBO MOHTaXa.
Tun Homuuanshoe | HommeansHas | MoupiocTs paapaga (BT) EmxocTs paspsapa (Ay) Oowua, | Wwepwka, | Bocoma, | Bec, | lMomocHbe seiBogbl
nprkaime, | emkocTs Gy i oy MMH, 14, 3y, S5y, 10 y, Pacnono-
B 1,75 B/an (Ay) Br Br Ay Ay Ay MM MM MM Kr Tun Xe Hie
FTB 100-12 12 100 1401 802,2 84,54 92,75 102 394 110 285 3€.8 12 17
FIB 110-12 12 110 1542 8824 93 102 1122 560 125 230 41,1 L1 17
FTB 125-12 12 125 1768 999 105 115,65 1275 S€0 125 255 4€ 4 L1 17
FTB 155-12 12 155 2222 1235 132,03 143 159 560 125 290 554 L1 17
Hanpsixe nme oxoHyanua paspspa, [B/an| 1,65 1,65 1,75 1,75 1,75
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Cepus MSU saneMeHTHO € UCNOJIHEHME.

Tun Homunanshoe | Homwanshas | MowpocTs paspapa (Br) EmkocTs paspsma (Av) Ormna, | Wwpwna, | Bocotac | Bec, |Momochbe BbiBogbl
PRTpAAING, || OMRGTR b V| s MHH, 1y, 3y, 5y, 10 4, Rk |

B 1,75 B/an (Av) Br Br Ay Ay Ay MM MM MM KT Tun
MSU200-2FR 2 200 383.5 233 158,7 180 211 173 111 357 14,2 B6
MSU300-2FR 2 300 5753 3495 238,2 270 317 171 151 358 194 BE
MSU400-2FR 2 400 167 4E€ 3177 3€0 422 174 174 3€0 253 BE
MSUS00-2FR 2 500 958.8 5825 3972 450 528 211 17€ 357 316 B
MSUE00-2FR 2 €00 11505 €99 47¢ 4 540 £33 241 172 359 3€.5 BE
MSU800-2FR 2 800 1534 932 £35,4 720 844 301 175 359 4€9 BE
MSU1000- 2FR 2 1000 19175 1165 7941 900,00 1055 410 175 358 65,1 BE
MSU2000-2FR 2 2000 3835 2330 1588,2 1800 2110 400 350 3€9 131 BE
Hanpaxexue oxonyanws paspsapa, [B/an] 1€ 1€ 1,75 1,75 1,75

Cepua MSB anemeHTHOE UCNONIHEHWE, MaKCUMaNibHbli CPOK CNYXObl.

Tun Hommnanshoe | Homwnanshas | MoupocTs paspapa (Br) EmxocTs pazpaga (Av) Onuna, | Wwpuea, | BeoTa, Bec, |TMomocHble BbiBOARI
SatpaNawNs, | SMAOGTR Gy D 30 mun, 1y, 3y, 5y, 10 y,
B 1,75 B/an (Av) Br Br Ay Ay Ay MM MM MM Kr Tun
MSB200-2FR 2 200 3835 233 158,7 180 211 173 111 357 1€ B
MSB300-2FR 2 300 5733 349 5 238,2 270 317 171 151 358 21,2 BE
MSB400-2FR 2 400 T€7 46€ 317,7 360 422 211 176 357 315 BE
MSB500-2FR 2 500 958.8 5825 3972 450 528 241 172 359 36 BE
MSBE00-2FR 2 €00 1150 .5 €99 47¢ 4 540 £33 301 175 359 46 BE
MSB800-2FR 2 800 1534 932 £35.4 720 844 410 175 358 €3 BE
MSB1000- 2FR 2 1000 19175 1165 794 1 900,00 1055 475 175 356 72 BE
MSB1500- 2FR 2 1500 287¢ 3 1747 5 11913 1350 1583 400 350 369 1255 BE
MSB2000-2FR 2 2000 3835 2330 1588,2 1800 2110 40 39 371 14855 BE
MSB3000- 2FR 2 3000 57525 3495 23823 2700 3165 710 353 369 215 BE
Hanpaxerue okoHyanua paspapa, [B/an] 16 1.6 1,75 1,75 1,75
NMPUNOXEHUE 2.

Tunbl pPacnoJyiodkeHue BblIBOLAOB.
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NPUJTIOXXEHUE 3.

®opma akKyMyNnsITOPHOro XypHana.

9, ‘edAredauwa) m
g ‘90Hh3HOY ) "HUW ‘ersdee swadg | = ,m
vy eusdes o) widagodu  ereyy =
n, 'edAred auwa) m
g '90Hh3HOY "HUW ‘esdee swadg (o ,M
vy ersdes o) widagodu  evey =
9, ‘edAredauwa) M
@ '80HR3HOY "Huw ‘esdes swadg | o ,m
vy eosdes o widagodu  ereyy <
9, ‘edAredauwa) m
g '30Hh3HOY "HUW ‘esdes swadg | o ,M
Yy ersdec o) widasodu  evef =
0, 'edAredauwaj m
g '90Hh3HOY ) "HUW ‘ersdee swadg (o ,m
y ceusdes o) widegodu  evey =
9, ‘edAred auwa) m
g '80Hh3HOY N "HUW ‘esdee swadg (o ,m
vy eusdes doj| widegodu  eveyy =
n, ‘edAredauna) m
g ‘90Hh3HOY "HUW ‘ersdes swadg (o W
Yy eusdes o) widagodu  eveff =
9, ‘edAred auwa] m
g ‘90Hh3HOY "HUW ‘esdee swadg | ,m
Yy eusdee doj widagodu  evreff =
9, ‘edAred auwa] m
g ‘90HhaHOY "HUW ‘esdes swadg (o ,/m,
y ersdes o) widegody weff | =
9, ‘edAredauwa] m
g "20HhaHOY "HUW ‘e’sdes swadg (o ,M
Yy evsdes Moy widagodu  eveyy =
9, ‘edAredauwa) m
@ "90HhaHOY "HUW ‘ersdee swadg | = ,M
Yy evsdec  oj widsaodu eveyf =

No

aadereq eH
anHaxsdueH N

KaK NpUMep. ﬂonwmema €ro seieHWe B COOTBETCTBMMW C Pa3NHYHbM K 0Tpac NeBbIMK H OpMaM#K, O1HAKO, C 0bg-

Hdo pma Luu.

~

i aKKyMYNSITOPHbIM XypHan MOXHO paccMaTpHBaTh

*[aHHbIif

bt

3aTeNbHbIM YKa3a HUEM NpUBE AEHHOW B JaHHOM XYpHane u
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