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I'EPMETHU3UPOBAHHBIE CBUHIHHOBO-KHCJIOTHBIE AKKYMYJISTOPBI.
OBIIUE BOITPOCHI

1.1. OcHoBHBIE cBOiiCTBA

¢

I'epmerusupoBannasi  KOHCTPyKuusi. KOHCTpYKIMST WM TEXHOJIOTHSL ~ TepPMETH3ALUU
aKkyMyJaTopHbix Oarapeit WBR rapantupyer HEBO3MOXHOCTb YTE€UYKH OJJIEKTPOJIUTAa Yepes3
KJIEMMBI WJIM Kopryc Jro0oii 6arapen. CBUHIIOBO-KHCIOTHBIE aKKyMmyJsiTopHeie Gatapen WBR
KJIacCUUIUPYIOTCS KakK HeoOCTyKuBaeMmble (TepMETH3UPOBAHHBIE WJIM «HEMpOJIMBaeMbie»). B
TEUEHHE BCETr0 CPOKa CIyX Obl He TPEOYIOTCS KOHTPOJb YPOBHS AJIEKTPOJIMTA U JTOJUBKA BOIBI.
Orta 0coOeHHOCTh obecrieunBaeT Oe3omacHyr0 M A(PGEKTHBHYIO SKCIUTyaTalluio OaTapeil B
MOMEUICHUSAX C IIEKTPOIHUTAIOUINM 000y I0BaHUEM.

IMupoxunii TeMmepaTypHbIi AHANA30H HMCNOJIb30BaHUsl Oarapeii. [lonHOCTBIO 3apsKEHHBIE
0araper MOTYT SKCILUTyaTHPOBAThCsS B TeMIiepaTypHoM pekume ot -15°C no 50°C.

Boabmoii cpok cay:xk0bl. Jlocturaercst 6marogaps BbICOKOI(D(PEKTUBHON CBHHIIOBO-KATbIIMEBON
pelETKe ¢ aHTUKOPPO3UOHHON CTPYKTYpPOM.

Huskoe BHyTpeHHee CONPOTUBJIEHNE U BBICOKHE Pa3psi/IHbIe XapAKTEPUCTUKH.
Be3onacHocth. He mpoucxonut yredek >1MeKTpoiauTa yepes KieMMbl U Kopmyc. Kaxnas 6arapes
00OpyIOBaHA OJHOCTOPOHHMM TPEAOXPAHHUTENbHBIM KJIAIlAHOM, KOTOPBIA «CTPaBIMBACT
n30BITOYHOE JaBlieHUE B OaTapee.

KauecTBo M HaaéxHocTb. barapen WBR MoryT mpoTHBOCTOSATh HE3HAUUTENBHBIM BHOpAIUSIM U
MEXaHMYECKUM ynapaMm. BO3MOXHOCTb JUIMTENBHOIO XpaHEHUs IpH COOJIIOJECHUH YCIOBUH
XpaHEHHUSI.

Her s¢dexra nmamsitu. Hekotopwsie Oarapen, Hampumep, HHUKENb-KaJMHEBbIE, UMEIOT TaK
Ha3biBaeMblil «dddext mamsatuy. Y Oatapeit WBR oH orcyTcTByeT: mepenm 3apsijioM HET
HE0OXOIUMOCTH MTPOU3BOJUTH MOJTHBIN pa3psa 6atapeu.

Hu3skuii camopa3spsia. B 6arapesx WBR ncnonb3yercs CBUHIIOBO-KaJIbIIMEBAs PEMIETKA U3 0CO00
YUCThIX MaTepuainoB. [loaToMy GaTapen MOTyT XpaHUTBHCA JJIMTENbHOE BpeMsl 0€3 Mo13apsIKH.

1.2. IlpumeHeHue

BydepHblii pexxum (pekuM NOCTOSTHHOTO MO3apsiaa):
- CUCTEMBbI TEJICKOMMYHUKAIIUU U CBA3U;

- CHCTEMBbI aBAPUMHOTO AJNEKTPONUTAHUS IS ANEKTPOCTAHLIMI U TTOJACTaHIIU;
- MOPCKO€ HaBUTAI[MOHHOE 000PYI0BaHHUE;

- aBapuiHBIE CHCTEMBI 0€30MMaCHOCTH;

- MEIUIMHCKOE 000pyI0BaHHUE;

- ucroyHuku Oecrepeboitnoro nmutanus (UPS);

- CHCTEMbI aBapHITHOTO OCBEILIECHHS;

- TIO’KapHBIE ¥ OXPAaHHBIC CHCTEMBI 0€30TIaCHOCTH;

- HAKOIUTEIHU COJIHEYHOH DHEPruu;

- KOHTPOJIbHO-KaCCOBBIE almaparsl;

- KOHTPOIBHO-U3MEPUTENIbHBIE PUOOPBHIL.

HukIn4yecKuil pexum:

- TOPTAaTUBHOE OCBEIIEHHUE;

- DJIEKTPOIMHUTAHUE JIJIsI MOTOLIMKIIOB U UTPYIIEK;

- MOPTAaTHUBHBIE KOMITBIOTEPHI,

- ka0OenpHOE TENEBHUICHUE;

- DIEKTPOIUTAHUE JIJIS TEPEHOCHBIX AIEKTPOMHCTPYMEHTOB,
- reo(u3nUeCcKOe U TEIEeMETPUUIECKOe 000PYyI0BaHUE.

1.3. MexaHu3M peKOMOMHALIMH I'a30B

PyKkoBOACTBO 10 3KCIITyaTalliy CBUHIIOBO-KUCIOTHBIX aKKyMYJISTOpHBIX Oatapeit WBR
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XuMuYeckasi peakiysi, IpoTeKarollas B akKyMyJISITOpHOU Oarapee:

Pa3 . aHOq BHGKT]DOHI/IT KaTtong aHOg BHCKTPOHI/IT KaTog

PHI: ppo, o+ 2H,50, + =) S— > PbSOs  + 2H,O +  PbSOq

33 T aHon ANEeKTponnT Katoa aHo ANEKTpoOnnT Katoa
PIX: phso,  + 2H,0 +  PbSOs  -eeee- > PbO, +2H.SOs +  Pb

IIpu pa3psige akkyMyJsaTOpa IPOUCXOAUT JBOMHAsA Cylb(daranus, TO €CTb Ha OTPULIATEILHOM U
MOJIOKUTEIIBHOM 3JIEKTpoJax obOpasyercsi cynb(ar CBHHIIA, KOTOPBI OcedaeT Ha 3JIEKTPOAax B
TBEPAOM BHe. Tak Kak 4acTh CEpHOM KHUCIOTHI pacxojayeTcs Ha oO0pa3oBaHME Cyjib(paTa CBHHIA U
BO/JIbI, TO yJICJIbHBINA BEC 3JEKTPOJIUTA MOCTEIICHHO YMEHBIIAETCSI.

Bo Bpems 3apsiia cepHOKUCIBIA CBUHEI] 3JIEKTPOXUMHYECKH MPEBPAIIAETCS HA MOJI0KUTEIbHOM
anekrpoae B PbOo, a Ha orpunatensHoM — B Ty0uarteiii ceunen (Ph). OQHOBpEMEHHO C 3THM HIET
BOCCTAHOBJICHHE 3JIEKTPOJIMTA IO TOTO YACIBbHOTO Beca, KOTOPBIA UMENT MECTO JI0 pa3psia.

[lo mepe mnpubnmxenust 3apsiia OaTaped K 3aKIOYUTENBHOM CTaJuu HA4YMHAETCS IPOLECcC
ra30BBIICIICHUA. DIEKTPOIUTHUECKOE PA3I0KEHHE BOJBI B AJIEKTPOJIUTE 3aKaHUMBACTCS TeHepalueit
(BBLOEIIEHHEM) KHMCIIOpO/ia HA MOJIOKUTENIbHOM IUIaCTUHE W BOJOPOJA HAa OTPULIATEIbHOMN IJIACTHHE.
OOpasyromuiics ra3 yjeTyuuBaeTcs M3 aKKyMyJsTOpa 4epe3 MpedoXpaHUTENbHbIE KIamaHbl, TeM
CaMbIM, YMEHBIIasl yPOBEHb JIEKTPOJIHUTA B IIETIOM.

Opnako B Oarapesx WBR oOpasyroomuiics Ha MONOXKUTEIBHOM D3JEKTPOJE KHUCIOPOA
MPOABHUTACTCA K OTPHULATEILHOMY JJIEKTPOLY M PEKOMOMHHPYET C MOHAMH BOAOPOAa B BoAy. Tem
caMbIM BBIJICIICHHE BOJOPO/a BO BHEIIHIOIO CPEAy 3HAUMTEIHHO CHIDKAETCS M COKpallaeTcs oO0Ias
MOTEPSI BOJBI B COCTABE JIEKTPOJINTA.

1.4. Texnu4eckune XapaKTepUCTUKH

Cpox cayx0bl B pexume mnocrosgHHoro | Cepust GP, HR, HC, EVX — 1o 5 ner
noazapsja npu remmneparype 25°C Cepusa GPL, HRL, TPL  — 10 10-12 ner
Pazpsa: ot - 15°C o 50°C
PaGounii n1uana3oH remmneparyp 3apsin: oT - 15°C mo 40°C
Xpanenue: oT - 15°C no 40°C
HomunaubHasi pabouyasi TeMneparypa 25°C
HanpsikeHne moOCTOSIHHOrO moazapsijaa npu| 6B biok 6,75B — 6,90B
Temnepatype 25°C 12B brok 13,5B—-13,8B
Hanpsikenne unuMkJIn4Yeckoro 3apsiga mnpu | 6B Biok 7,20B —7,50B
Temneparype 25°C 12B brok 14,4B - 15,0B
20°C u HUXKe — Kaxable 9 MecsIeB
HNutepBansl mnom3apsina npu  ajaureasHoMm | 20-30°C — Kax/ple 6 mecs1eB
XpaHeHUH 30-40°C — Kaxaple 3 Mmecsna
40-50°C — Kaxnple 1,5 Mecsama

2. TPAHCIIOPTUPOBKA U XPAHEHUE

TpancnopTupoBKa

¢  AKKyMyJSTOpBl UMEIOT OOJBIION ynenbHbIN Bec. Clenute 3a yCTOMYMBOCTHIO aKKyMYJISTOPOB
MOAXOOsIIME

IIpU  TPAaHCHOPTHUPOBKE,  HCIIOJIBb3YHTE
TPAHCIIOPTUPOBKU U YCTAHOBKHU aKKyMYJIITOPOB.

TOJIBKO

npUcrocoOIeHus

PyKkoBOACTBO 10 3KCIITyaTalliy CBUHIIOBO-KUCIOTHBIX aKKyMYJISTOpHBIX Oatapeit WBR
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TpancnopTupoBaTh aKKyMyJIATOpPbl B BEPTUKAJIBHOM IOJIOKEHMHM IPEIOXPaHUTEIbHBIMU
KJIAIIAaHAMU BBEPX.

TpancnopTupoBaTh AaKKyMYJISTOpPBI IPEAIIOYTUTEIBHEE B 3aBOJCKOM YIIAKOBKE, a IIpU ee
OTCYTCTBUHM HEOOXOJUMO IPUHATH MEPHI Ui UCKIFOUEHUS MOINaJaHus OCTOPOHHHUX IPEIMETOB
Ha KJIEMMBI aKKyMYJIATODA.

[Tpu TpancmopTUPOBKE HEOOXOIMMO U30EeTaTh CUIBHON BUOPALIUH U yIapOB.

[Tpu TpaHCIOPTHUPOBKE U pa3rpy3Ke 3alperieHo POHSATH/OpocaTh aKKyMYJISTOPHI.

[Tpu TpaHCHOPTUPOBKE HEOOXOIUMO UCKITIOUUTH MOMAJaHHE BJIard Ha aKKyMYJISITOPBI.

XpaHeHue

¢

XpaHUTh AKKyMYJSTOPbl HEOOXOAMMO B CyXOM IIOMEIIEHHM, HCKJIIouYas IONaJaHue MpsIMbIX
COJIHEYHBIX JIy4€il U BO3JIEHCTBUE OTOMUTEIbHBIX IPUOOPOB.

Xpanuth 6aTapen HE0OXOAUMO B YCTONYHMBOM IOJIOKEHUH.

[Tpu xpaHeHnn HEOOXOIUMO M30ETaTh KOHTAKTa KJIEMM aKKyMYJIATOPOB C METAJUIOM M JPYyTUMHU
TOKOIPOBOIALIMMH MaTepHalaMu.

Xpanuth OaTaper HEOOXOJUMO B IOJHOCTBIO 3apsSHKEHHOM COCTOSIHUM IPEIOXPAHUTEIbHBIMU
KJIallaHaM# BBEpX.

[Ipy  AnUTENBHOM  XpaHEHMHM  HEOOXOJMMO  IPOU3BOAMTH  MEPUOAMYECKUI  moJ3apsin
aKKyMyJIATOpOB (cM. 11.1.4. «uHTEepBaJIbl T0A3apAaa PU AJIUTEIBHOM XPaHEHUW).

MOHTAX AKKYMYJISITOPHOU BATAPEH

Co0uronaiite Hacrosimee PykoBoacrBo! PaGoraTth ¢ OaTtapesiMu MOKHO
T0JabK0 mocie BHUMATEJIBHOI'O u3ydenuss Bcero PykoBoacrBa m
M0JIY4eHHsI COOTBETCTBYIOLEro pa3penieHus ClenuajucrTa.

3anpemaercs Kyputh! 3anpeniaorca BOU3U 6aTapen OTKPbITOE MJams,
HaKaJIeHHbIE MPeIMeThl U HCKPBHI.

HecmoTpsi Ha TO, 4TO0 Oartapen SBJSIIOTCH TepPMETU3MPOBAHHBIMHM M
AOCTYIl K 3JIEKTPOJIUTY OTCYTCTBYET, CYLIeCTBYeT PHCK IOBpekKICHUS
AKKyMYJISITOPa B Npolecce TPAHCIIOPTHPOBKH M MPU MOHTAXKe, YTO MOKeT
NpuBecTH K Tnporeuke Jjektpoaurta. Ilpm paGore ¢ Oarapesmu
HCIOJIB3YHTe 3alUTHYIO onxexay u ouku! CoOmonaiite ykazaHusi 10
TeXHUKe 0e30I1aCHOCTH.

BpbI3ru KUCI0THI, NMONaBIIME B 171232 MJIM HA KOXKY, CMBITh 00J1bIINM
KOJIMYEeCTBOM IMPOTOYHOM wumcToil Boabl. Ilocie 3TOoro HemennIeHHO
00paTuThHCH K Bpauy.

H36eraiite kopoTkux 3ambikaHuii! Buumanue! Meramiimyeckue 4actu
AKKYMYJ/ISITOPOB BCerga HaXoJsITCH 1O/ HanpsiKeHHeM, NM03TOMY KJAaCTh
Ha 0aTtaper0 NOCTOPOHHHE NMpeAMeThl WJIM MHCTPYMEHTBI 3amperiaercs!
PaGorath TOIbKO M30J1MPOBAHHBIM HHCTPYMEHTOM!

JIEKTPOJIMT CHJIbHO Pa3beAaoNInid.

Biaokun u ’jeMeHTHI HUMeT 00abinoi Bec! Cieaute 3a HAAEKHOCTHLIO
ycranoBku! Hcnoab3yiiTe TOAbKO MpeIHA3HAYEHHBbIE JJIsl  ITOr0
TPAHCNOPTHBIE cpecTBA!

PPpH & @6

S

Oo0paTHo Kk m3rorourtenro! Crapble 0aTapen ¢ TAKMM 3HAKOM SIBJISIIOTCS
TOBAPOM NOBTOPHOI0 NPHMEHEHHSI M NOJKHbI ObITh HAaNpaBJeHbl HA
yruamsanui. Eciim 310 He ocymiecTBUMO, clleyeT X YTHIN3HPOBATh KaK
CIenMaAJbHbIE 0TX0/bI IPOU3BOACTBA.

PyKkoBOACTBO 10 3KCIITyaTalliy CBUHIIOBO-KUCIOTHBIX aKKyMYJISTOpHBIX Oatapeit WBR
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[lepenq HauamoM MOHTaxa HEOOXOIUMO YOEAWTHCS, UYTO IOMEIIEHHWE, B KOTOPOM OyayT
YCTaHOBIIEHBI aKKYMYJIATOPBL, YACTOE U CYXOE€.

Heo6xonumo o0patuts 0co00e BHUMAaHUE Ha:
HECYIIYIO CIIOCOOHOCTB M COCTOSIHHE T10J1a (TPAHCIIOPTHBIE MTYTH U aKKyMYJISITOPHOE TIOMEIICHHE);
YCTOIYMBOCTH MECTa YCTAHOBKH OaTapey K arpecCUBHOM cpele;

OTCYTCTBHE HCTOYHMKOB BOCIUIAMEHEHHUs Ha paccTossHuu He MeHee 500 MM «110 mpsiMoi» OT
aKKyMYJSITOPOB  (HalpuMep: OTKPBITOE IUIaMsi, HaKaJCHHBIC TPEAMETBI, DIICKTPHUYECKHE
MepEeKIII0YaTeNn);

¢ oOecrieyeHre €CTECTBEHHOW BEHTWISIMM IMpH paboTe Oaraper B 3aKpPbHITOM IMOMEIICHUU (Ui
MpeAOTBPAIIECHHUS B3PHIBOONIACHON KOHIIEHTPAIIMH BOIOPOIHO-BO3YIIIHON CMECH);

¢ HCKJIIOYCHHE TIOBBIIICHHON BIIQXHOCTH, NPUBOJSMICH K BBIMAJCHUIO POCHl INPH CHUKEHUH
TeMieparypsl Bodayxa 10 10°C;

¢ COOTBETCTBHUE OCBETHTEIBHOM 3JCKTPOIPOBOJKH, CBETHJIIBHUKOB M OTOIMTEIbHBIX IPHOOPOB
tpeboBanusim CHUIT u 11DV,

4 Haiauyue O,Z[HOI>'I K3 JaMII OCBCIICHHA, HO,HKHIO‘IGHHOﬁ K CUCTEMC aBapHﬁHOFO OCBCIICHUA.

[IpoBeppTe MMOCTaBKY Ha KOMILIEKTHOCTh. Heo0XoauMo M3BiIE€Ub aKKyMYJSTOPBl U3 YINAKOBKH U
BHUMATEJIbHO OCMOTPETh HMX KOpIyca Ha IHpeAMET OTCYTCTBHMsI TpPELIMH, CKOJOB M IPOTEYeK
anekTponuta. Bee neranu, eciam tpedyercs, mepe MOHTaXOM OUUCTUTD.

IlepemecTure pacnakoBaHHYIO OaTapero B HEMOCPEACTBEHHYIO OJU30CTh OT MECTa €€ YCTaHOBKHU.
BospMute Oatapero, moajepxkuBas €€ 3a JHO MO0 3a CIENUAIBHO IPEJHA3HAYEHHBIE PYYKH.
Buumanue! 34IIPEIIJAETCA noonumams 6amapero 3a Kiemmyl, TaK KaK 3TO MOKET MPUBECTU K UX
nepopMaiuu, U3JIOMy U HapyIIEHUIO FepMeTu3aluu oarapeu.

[Ipu 3amene crapbix Oarapeil Ha HOBBIE ClEAyeT yOEeIUThCS, YTO IMEpes HayajioM JIEMOHTaXKa
CTapoil Oaraper NOJBOASIIME IPOBOJA OTKIIOUYEHBI (pa3MbIKaTellb HATPY3KH, MPEIOXPAHUTENH,
MepPEKITIoYaTeN ). DTH AEUCTBHUS TPOBOIUT 0OCTYKUBAIOIITUHN TIEPCOHAI.

Buumanmue! He nposooums camogonvhvix omxnouenutl!

3amepbTe HaAMpsDKEHHE XOJIOCTOTO XOJa Ha OJIOKax/3JeMEHTaX M 3aHeCHUTe ATH TOKa3aHHs B
«IIpoToKoI BBOJIA B OKCILTyaTAIIHION.

IIpu ycraHOBKE aKKyMYJISTOPOB Ha CTEJUIaXKH JMOO B aKKyMYJSTOpHbIE HIKa(bl yOeIuTeCh, 4TO
OHM YCTOWYUBBI, cyxue 1 uncTele. Heo6Xxonumo mpoBepuTh UX Ha OTCYTCTBUE UCKPUBIIEHUH, TPEIIUH
U MECT C MOBPEXJICHHBIM MOKpbITHEM. HaunHaiiTe pa3zMerenne 0J10KOB/3JIEMEHTOB C HUKHUX TOJIOK.

N30eraiite ycTaHoBKH OaTtaped BOJM3M HMCTOYHHMKOB Teluia (Tpancopmarop, paauaTop
OTOIUICHUS U T.II.), TAaK KaK 3TO CHMXKAET CPOK UX CIIyKObl. Cpok Ciry>kObl COKpaliaercs B 2 pas3a npu
MTOBBIIIEHNY HOMUHAJIBHOM TEMIIEpaTyphl dKCIUTyaTalnu Ha kaxbie 10°C.

ITpu coenuuenun Oatapeil ciaenyer npeaycMOoTpeTb CBOOOHOE BO3AYIIHOE IPOCTPAHCTBO BOKPYT
Kaxao0il Oarapen. PekomeHyemMass MUHUMalIbHAS BEJIMYMHA BO3AYIIHOTO 3a30pa MEXay Oarapesmu
cocraBisieT 5 MM + 10mm. Bo Bcex ycCTaHOBKax cleayeT NPEeayCMOTPETh aJEKBaTHYK) CHCTEMY
BEHTWIALIMM JUUIS OXJIAXKICHHS YCTaHOBKH.

Ecnm cymecTByeT omacHOCTh MOJABEPKEHHOCTH OaTapen CHIILHOW BHOpAIMU WM MEXaHUYECKUM
yaapaMm, CcIeayeT TNpeayCMOTpeTh HAJeKHOE 3akpeIuieHHe Oaraped U HCIOJIb30BaHHE
aMOPTHU3ZUPYIOLIUX MAaTEPUATIOB WIIH CTEIIAXKEU CEMCMOCTOMKOTO UCITOTHEHUS.

I[Ipu wmoHTaxe Oarapem BO u30ekKaHHE KOPOTKOTO 3aMbIKAHUS HCIOJB3YHTE TOJIBKO

M30JIMPOBAaHHBI HMHCTpyMEHT. llepen Hadanom pabOT PEKOMEHIYETCS CHITh BCE METaNTH4ecKue
yKpamieHus (IIenoYKH, OpaciieThl, KOJIbIIA, YaChl) C IIIEH U PYK.

PyKkoBOACTBO 10 3KCIITyaTalliy CBUHIIOBO-KUCIOTHBIX aKKyMYJISTOpHBIX Oatapeit WBR
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IIpu moHTaxke DaTapen cod/I0aliTE MOJSIPHOCTD.

JlommyckaeTcs mapauieIbHOe COSAMHEHHE TPYII aKKyMYJISTOPOB (HO HE peKOMeHayeTcs: Oonee 4-
X TPYII).

[Tpu coenuHennn Oatapeld Mexay coOol cienyer u3deraTh YCUIMI MPU COSTUHEHUH TIEPEMBIUKH
(coemuHUTENS) C MOJIOCHBIM BUHTOM OoJiee yka3aHHBIX B Tabmuie 3.1., T.K. 3TO MOXKET MPUBECTH K
MOBPEXICHHIO MOJIFOCHOTO OOpHA.

Tabmuma 3.1.

Boar M6 M 8

MoMeHT 3aTHAKKH 4 4.5 Hm 5—-6 Hm

Buumanme! Cruwkom 6blCOKUli MOMEHM 3AMANCKU MONCEM npueecmu K noepeofcdeﬂuio
NOMIOCHBIX 86180008 U eausent, mem camvim, HA pa60mocn0c06nocmb 6amapeu.

[To oxoHYaHMM MOHTaXa IMepe] MOAKIIOUEHHEM Oaraped K Harpy3ke W/WIM K HCTOYHHKY
IIOCTOSIHHOTO TOKa HEO00XOAMMO yOemuTbcs, uTo Oarapes coOpaHa C COOJIOJEHHEM IMOJISIPHOCTH.
Heo6xonumo 3ameputh ol1iee HanpspkeHue Ha Oarapee U 3aHecTH 3To moka3zanue B “IIpoTokon BBoia
B AKCIUTyaTalHUI0” .

4. BBOJ B OKCIUVIYATAIIMIO.

[lepen BBOAOM B AKCILTyaTallMI0 HEOOXOIMMO MPOBEPUTH BCE DIIEMEHTHI/OJIOKM HAa OTCYTCTBHUE
MEXaHUYECKUX MOBPEXKICHHH, Ha MPABWIBHYIO MOJSAPHOCTH MOJAKIIOYEHHUS, a TaKKE Ha MPOYHOCTH
KPETUJICHUS COSIMHUTENICH B COOTBETCTBHHU C BEIMYMHON MOMEHTA 3aTSKKU.

Buumanmue! Hezasucumo om oOamwvl npouzsoocmea U CpoOKO8 XpaHeHusi nepeo 668000M 6
IKCHIYAMayuio Heooxo0UMo Npogecmu nepeudnblli noanvii 3apad 6amapeu! llpu 3Tom OGatapero
CIIEyeT TMOJAKIIOYNTh K MCTOYHHUKY TOCTOSIHHOTO TOKA IPH BBIKIFOUYEHHOM 3apsSTHOM YCTPOMCTBE,
ylanéHHoOM OarapeifHOM NpefoXpaHHUTede U OTKIIOUEHHOM noTtpedurene. Heobxoaumo cobmoaats
MOJISIPHOCTD: TIOJIOKUTETIBHBIN TIONIOC K TOJIOKUTEIFHONW KJIeMME, OTPHIATENIbHBIA MOJIC — K
OTPULIATENILHOM KIIEMMe.

Ecnu sneMeHThI/010KM XpaHWiIMCh Oojiee 4-X HeZelNb, CIEAyeT Iepesl HadajaoM 3apsia C LeJblo
BBIOOpA MPaBUIIBHOTO CII0OC00A BBOJIA B 3KCILTyaTAlMIO POBEPUTH HAIPSXKEHUS XOJIOCTOrO X0/1a.

[Tpunoxwure k 6atapee 3apsgHOe HANpsLKEHUE U3 pacuéra 2,25 — 2,30 B/

BBox B aKkcmyaTanuio clieqyeT KOHTPOJIUPOBaTh, UYTOOBI OOECMEUYUTh MOJACp)KaHuE
YCTaHOBJICHHBIX 3HAUE€HUI TOKOB, HAPSKEHUI U TEMIIEPATYP B AOIYCTUMBIX IIpEeax.

BaxHo mpoBecTH MepBbIA 3apsij MOJHOCTbIO U 0e3 mepepbIiBOB. [laHHBIE M3MEpPEHUN BO BpeMms
3apsfa U1 BBOJA B DKCIUIyaTalUio cieayeT 3aHocuTh B “IIporokon BBoma B akcmuryarauuto”. Ilpu
ATOM TEeMIlepaTypa aKKyMyJsaTOpoB He noibkHa mnpeBbimars S50°C. B mpoTuBHOM ciydae 3apsin
CIIEyeT IPEKPATUTD.

Korna BBOA B JKCITyaTaluio 3aKOHYEH, CJEIyeT 3apsJHOE YCTPOMCTBO BBIKIIOUHTH WIN
MEPEKIIIOUNTD HA PEKUM 3KCIUTyaTallMOHHOTO 3aps/a.

5. PA3PS/IL.

EMKocTh, oTaBaemas Gatapeeii Ipu paspsije, 3aBUCHT OT BpeMEHH U crocoba paspsjga. barapen
WBR cepuit GP u GPL ucnons3ytores npu 20-yacoBoM paspsijie 10 KOHEUHOTO HaNpsKEHUs pa3psiaa
1.75 B/9n. u temneparype 25°C, cepus TPL ucnonb3yercs npu 8-4acoBoM paspsijie 1O KOHEYHOTO
HanpspkeHus paspsna 1.75 B/On. u remnepatype 25°C, HR, HRL ucnons3yrotcs npu 15-MunyTHOM
paspsje (oTraBaeMasi MOIHOCTh B BarTax B COOTBETCTBUHM C HOMEHKJIATYpOH OaTapen) 10 KOHEYHOro
HanpsbkeHus paspsaga 1.67 B/On. u remnepatype 25°C unu npu 20-yacoBoM paspsizie 10 KOHEUHOTO
HanpspkeHus paspsga 1.75 B/On. u temneparype 25°C. @akTUUECKH «CHATas» C aKKyMYJISTOPHON
Oarapen EMKOCTb paBHSETCS NMPOU3BEACHHUIO TOKA pa3psaa Ha MPOJOJDKUTENBHOCTD paspsaa. batapen
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WBR nomxsbl otnaBate He MeHee 90% EMKOCTH Ha MEPBOM ITMKIIE, COTJIACHO TaOJMIIEe paspsia u
100% émxoctu nociue 3-ro HHUKiIa 3apsa-pa3psl.

Huskuit Tok paspsia v JUIMTEILHOE BpeMs pa3psijga MOXET IMPUBECTH K MOBPEIKICHHIO OaTapeH.
He pexomennyercs pa3pspkats 6arapero TokoM MeHbIIe 0.05C o
KoHeuHoe HanpshkeHue paspsia 3aBUCUT OT Pa3psIHOrO TOKA:

Tabmuma 5.1.
Tok pa3psina (A) Koneunoe Hanpsizkenue paspsiaa (B/9..)
0.05C4uom. 10 0.2Cxom. 1.75
0.2Cuom. 10 0.5C 0m. 1.70
0.5Cxom. 10 1Chon. 1.60
bonee 1Cuom. 1.30

Bo uzbexxanue rirybokoro paspsija akKyMyJIITOPOB KOHEUHOE HAMPSHKEHUE HA aKKyMYJISITOpE He
JIOJKHO OBITh HYDKE BEJIMYWH, YKa3aHHBIX B Ta0mmie S5.1.

He nomyckaercs paspsa 0 HanpsOKeHUH HMXKE PEKOMEHIOBAaHHBIX 3aBOJOM-HU3IOTOBUTENIEM
KOHEYHbIX HampspkeHud. Henb3s «cHuMatb» ¢ Oarapen Oosiee 3aJaHHOM 3aBOJIOM-M3IOTOBHUTEIEM
HOMHUHaNbHOM emkoctu. Ilocne paspsga, B TOM uuClie M YacTUYHOrO, CleAyeT Oarapero
HE3aMEeUIMTENbHO 3apsaUTh.

6. 3APSI/.

[IpaBuiibHbIN 3apsin OaTapen SIBIASETCS OJHUM M3 BAXKHEHIIMX YCIOBHM YCHEIIHOH paboThl
CBUHI[OBO-KHMCIIOTHBIX Oarapeil ¢ aBTOMaTHYECKMM PETyJIMpPOBAHHEM BHYTPEHHETO [aBJICHHUSL.
Cy1iecTByeT HECKOIBKO BapuaHTOB 3apsna Oatapeu. Hanboree nmpenmnoYTUTEeIbHBIM SBIISIETCS 3apsif
MOCTOSIHHBIM HampspbkeHrneM. HeoOXoAauM TOYHBIM KOHTPOINb 32 HAMpsDKEHHEM 3apsia, 4ToObl He
BBIMTH 3a €ro rpaHuilbl. MakCUMabHBIN TOK 3apsiia HokeH ObITh He 6osee 0.3Chom, B KOHIIE 3aps/ia
TOK YMEHBIIIAETCS aBTOMATUYECKU. B 3aBUCHUMOCTH OT pekuma paboThl aKKyMyJISTOPHOW OaTapen
BO3MOJKHBI 2 BapuaHTa 3apsjia;

6.1. By¢epHblii pexum.

B stoM cimyuae OaTtapes W Harpys3ka TMOAKIIOUEHA MapauIeIbHO C HWCTOYHHKOM ITHTaHUS.
Hanpsokenne 3apsma 2.25-2.30 B/On. nmpu  temneparype 25°C. HomuHanbHBII TOK 3apsaa
ycranaBnuBaercss B mpenenax 0.1Cqom. Ilo Mepe 3apsima Oarapew, korja HampsDKEHHE 3apsiia
JOCTUTHET 3HaYCHMs MOJ3apsizia, 3apsaHble YCTpOCTBa BRIMIYT U3 peKUMa OrpaHWdeHus Toka. Tok
3apsima Oaraped HayHET yMEHBIIAThCS M B KOHIE 3apsija JOCTHTHET BEJIWYHHBI, PaBHOH TOKY
coZiep KaHusl.

BydepHbii pexum
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6.2. HukaudecKui pexxum.

[Ipy TUKIMYECKOM HCIIONB30BaHUH Oaraper TpeOyeTcs KOPOTKOE BpeMs 3apsiia W 3alluTa OT
Ype3MEepHOro 3apsja U paspsjaa. PekomeHmyeTcs 3apsii MOCTOSHHBIM TOBBIIICHHBIM HamlpsyKEHUEM

2.40-2.50 B/On. npu temneparype 25°C. HoMuHaIbHBINA TOK 3apsiia YCTaHABIMBACTCS B Ipeleiax
0.1Crowm.

Lmknuyeckuin pexum
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Bpems 3apapa (4)

6.3. JlonoaHuTEILHBII 3apsi.

[Ipu xpaneHuun 6ataper UMEET MECTO caMOpa3psill, KOTOPbII 3aBUCUT OT TEMIIEPATypPbl XpPaHEHUS.
UToOBl BOCCTAaHOBHUTH EMKOCTh, MOTEPSHHYIO BCIEICTBUE caMopas3psna, HEOOXOJUMO TPOBECTH
J103apsijl B COOTBETCTBHUM C TabuIeH 6.1.

Tabnwuma 6.1.
Temneparypa xpanenus | MaTepBaJj BpeMeHH 103apsjia
20°C u HUXe Kaxnpeie 9 mecsieB
20-30°C KAKJIBIE 6 MECSIIIEB
30-40°C Kaxeie 3 mecsiia
40-50°C Kaxnpie 1.5 mecsama
Bpems xpanenus PexoMeHaanMu 1o 3apsaay
Menee yeM 6 MecCAIIEB CO ITHS U3TOTOBJICHUS WIH Maxkcumym 20 4acoB MOCTOSTHHBIM
MOCJIEHETO 3apsa HanpsbkeHueM 2.4 B/Om.
Menee yeMm 12 Mecs1eB co THS U3TOTOBJICHUS WIIH Maxkcumym 24 4acoB MOCTOSTHHBIM
MOCJIEHETO 3apsia HanpsbkeHueM 2.4 B/Om.
Menee ueM 6 MeCSIIEB CO JTHS U3TOTOBJICHUS HIIH MakcumyMm 8 4aCOB MOCTOSIHHBIM TOKOM
MOCIIEAHETO 3apsaa 0.1Cuom. (A)
Menee yem 12 mecsinieB co AHS U3roToBIeHHUS Wi | MakcumyM 10 4acoB MOCTOSTHHBIM TOKOM
MOCIIEAHETO 3apsaa 0.1Cuom. (A)

6.4. BocctaHOBUTE/ILHBII 3aps.

BoccranoBuTeNnbHBIN 3apsii HEOOXOUM Tocie TIyOOKoro paspsiia 6atapeu, T.e. KOraa KOHEYHOe
HanpsbDkeHue OaTaped HWXKe NPEeAesbHO JOIMYCTMMOro. B 3ToM ciydyae MOXKET COKpPaTUThCS CPOK
CITy>KOBI OaTaper, Mo3TOMY HEOOXOMM JJIMTEIbHbBII BOCCTAHOBUTENIbHBIN 3apss. Ha mepBoii craguu,
HanpspkeHue Oarapen JOJDKHO ObITh BBICOKMM IOKa BEJIMYMHA TOKa Mana B TedeHue 0.5-2 4yacos,
3aTeM MEIJIEHHO YBEJIHMUMBACTCS, IPEO0I0JIeBasi BHYTPEHHEE CONPOTUBIICHUE OaTapeH.
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6.5. BoipaBHUBaIOIMii 3apsij.

[Tpu HOopManbHOI 3Kkciutyatauuu 6arapen WBR BeipaBHUBaromuii 3apsin He Tpedyercsa. OnHako
OBIBAIOT Cllyyau «pa3z0poca» HaNpspKEHUs IO 3JIEMEHTaM, BXOAAmuX B Oarapero. B sTom ciydae
TpeOyeTcs BBIpaBHUBAIOIIMIA 3apsii B COOTBETCTBHUH ¢ Tadmnuieit 6.2.:

Tabmumna 6.2.
Hanpsiskenune, B/Oa | Bpemsi, Yac
2.25-2.27 He orpannueno
2.28-2.32 96...168
2.33-2.35 72...96
2.36-2.37 48...72

He nomyckats npeBsbliienus HanpspkeHus: Boime 2.37 B/Om.

HayvajabHblil TOK 3apsijaa.

[Ipu 3apsne Oaraper NOCTOSHHBIM HaNpsOKEHUEM, pa3psDKeHHas Oarapess NpPUHUMAaeT Ha
HayvalbHOM cTaauu 3apsja OOJBIION TOK, KOTOPBIA HpU MPOJODKEHUH 3apsla MOXKET NMPHUBECTU K
BHYTPEHHEMY pa3orpeBy Oarapeu u e€ nedopmanuu. [IosToMy HEOOXOIMMO OTPAHUYHUTH 3aAPSTHBINA
TOK 110 0.3Ciom. IIpy 3TOM HEOOXOAMMO KOHTPOJIMPOBATH U YUYHUTHIBATh TemIieparypy 3apsnaa. [Ipu
npeBbllIeHUH TeMiiepatypbl 6osee 50°C 3apsa He0OX0IUMO NPEKPATUTD.

Bausinue TEMIIEPATYPbI HA HAINIPHAKCHUE 3apsiia.

[Ipu yBenuueHUM TemmepaTypbl HaIpsOKEHHE 3apsjia JOJDKHO ObITh MeHble, 4ToObl M30eXaTh
nepesaps/ia; Korja TeMnepaTrypa yMEHbIIAeTCsl, HaNpsHKeHHE 3apsaa HeoOX0JUMO YBEJINYUTh, YTOObI
n3bexxath Henoszapsga. UYroObl oOecneuuTh ONTUMAIbHBIA CPOK  CIIYyKOBI, pPEKOMEHJIyeTcs
UCIIOJIb30BaTh TeMIepaTypHyto kommeHcanuio —3MB/°C (npu Oydeprnom pexume) u —SMB/°C  (mpu
HUKIn4YeckoM pexknme). Touka orcuéra TemmepaTypHoil kommeHcanuu 25°C. PexomeHnyemble
HanpsDKeHUs 3apsiia B 3aBUCUMOCTHU OT TeMIIEpaTyphl IPUBEECHbI B Tabuie 6.3.

Tabmuna 6.3.
TeMueparypubtit | o0 s50c | 259C. -10°C | -10°C.. +10°C | +10°C.. 435°C | +35°C... +60°C
ananasos, °C
Hanpsizkenue,
B 2,45 2,39 2,35 2,27 2,2

7. OBCJIYXHUBAHMUE BATAPEMN.

Bo u36exaHue moBEepXHOCTHBIX TOKOB YTEUKH U CBSI3aHHOM C 3TUM OIACHOCTHU I0Kapa ClIEeAyeT
coJiepKaTh 6aTapero B CyXOM M YUCTOM COCTOSIHHH.

Ouniiate 0aTaper0 MOKHO TOJIBKO BETOIIBI0, CMOYEHHOW B YHUCTOW BoOJe 0O€3 NpHUMEHEHUs
MOIOIIMX CPEJCTB U pacTBopuTenelt. CiaenyeT u3deraTb 3JIEKTPOCTATHUECKHUX 3aPsi/I0B.

E:xegHeBHO ITPOU3BOIUTH OCMOTP aKKYMYJIATOPOB U aKKyMYJIITOPHBIX OaTapeil B 11€JI0M Ha:

® OTCYTCTBUC TPCIIMH HA KPBINIKAX W BCPXHUX KPOMKaAX 6aKOB, COCTOSIHUC YKYIIOPKH KaKIO0I'o
AKKYMYJIATOpPA, MOJKATHE 0O0IITOB MEXKDJIEMEHTHBIX CO€I[I/IH€HI/II\/'I, OTCYTCTBHEC OKHWCH Ha oonTax u
MCEKIJIEMCHTHBIX COCI[I/IHCHPlﬁ;

® COCTOSIHME JIeTaJel KPEIIeHUsI aKKyMYJIATOPOB OT BEPTUKAJIBHBIX CMEIICHNH;

e cocrosiHHMEe O0OJoYeK Kalenell B aKKyMyJSTOPDHOM IIOMELICHMH, HMX KpEIUIEHHE B Tpaccax,
Ha/IEKHOCTh U UCTIPABHOCTb 3aLUTHBIX KOKYXOB;

¢ COCTOAHUC U UCHIPABHOCTb CBECTUJIbBHUKOB B AKKYMYJIATOPHOM IMOMCIICHHUU.
ExxemecsiyHO clielyeT U3MEPATh U 3aHOCUTh B AKKYMYJISTOPHBIN KypHa:

e oO0mIee HanpsDKEHKE Ha Oatapee;
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HanpsDKEHUE Ha KOHTPOJIBHBIX aKKyMYJISTOPAX;

TEMIIepaTypy MOBEPXHOCTH OaKa KOHTPOJIBHBIX aKKYMYJISITOPOB;

Kaxabie 12 mecsiteB cieayer: 1. mpoBepsTh COCNUHUTENH, CTEIUIAXKU U PA0OTY BEHTHIISIIINY;
2. U3MEPATh U 3aHOCUTH B AKKYMYJISITOPHBIHN JKypHAJI:

oO1ee HanpspKeHUE Ha Oarapee;

HaNpsDKCHUE, TEMIIEpaTypy MOBEPXHOCTH OaKOB BCEX 3JIEMEHTOB (OJIOKOB);

COIIPOTHUBIICHUE U30JIALUU aKKYMYJIATOPHOI OaTapeu.
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