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HucTpy kuus no IkCnayaTauud CTaudoHapHbsiX CBHHIOBO-KHCJIOTHBIX aKKYMYIATOPHBIX
Gatapeit B cocrare J[IY na obrexkrax BCC Poccnn

[lpenncnosie

PA3PABOTAHA JleHnuHrpanckuM oTpacneBblM Hay4HO-HCCNEAOBATENBCKMM HHCTUTYTOM CBS3H
(JIOHHUHC).

Hacroswas HHCTpykiis He MOXeT ©bITb MONHOCTHIO MY YaCTHYHO BOCIIPOM3BEEHa, THPAKHPO-

BaHA ¥ PaClPOCTpaHEHA B KayecTBe OQHUMANBLHOrO M3RaHMA Ge3 paspewenus Iockomessasu Poc-
CHH



HHCTpYKIMAL N0 IKCIUTYaTaARHH CTAUMOHAPHAIX CBHHLIOBO-KUCNOTHRIX aKKYMYJATOPHBIX
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HHCTPYKUMS 110 3KCILTYaTal4H CTAUHOHAPHBIX CBHHUOBO-KHCTOTHBIX AKKYMY/IATOPHBIX
Oatapeil B cocrase 31TV Ha o6bvextax BCC Poccuu

1. OBJIACTDb OPIMEHEHIIA

HacTtosiwas HHCTpyRUHA yCTaHAaBIMBAET NpPaBHNia U METOIbl TEAHMYECKOW IKCIUTyaTalMH
BHOBb BBOIHMbBIX B OEHCTBHE aRKyMYNSATOPHBIX YCTaHOBOK, COCTaBACHHBIX H3 COBPEMEHHLIX CTa-
LTHOHAPHBIX CBHHLOBO-KHCJIOTHBIX aKKyMyaaTopoB, B coctase JIIY na obvexrax Bianmoypszan-
Ho# Ceti Crazu Poccun

TexHuyechas 3IKCIUT)3aTAUHA aKKYMYISTOPHBIX YCTZHOBOK, COCTaBICHHbIX M3 UIMPOKO pac-
npocrpaneHHbix paHee ankymyastopos THnos C u CK, a taxke CH, nposomurca cornacHo
«HHCTPYRUHHM MO TeXHHYECAOMY ODCITYXMBAHHIO H HACTPOHKE 3NEKTPOYCTAHOBOK Ha IOpPOICKHX
TenepoHHbx ceTax Yacte | Ixcrutyatauins OOOPYAOBAHMA 3NEKTPONMHUTANOMINX YCTAHOBOKY, M |

«Pazuo v cBs3b», 1985r
TpePosauus Hactosmed MHCTPYKUHH PEKOMEHAOBAHbI AJ1% BCEX MPEANPHATHH M OpraHH-

3aunit otpacau «Cra3by (HE3aBHCHMO OT GOpPM COOCTBEHHOCTH), 3aHHMANLIMXCSA NPOEKTUPOBAHH-
eM, MOHTaKOM M TEXHHYECROM AKCIUTyaTauHEeH YCTAHOBOK CTAUHOHAPHBIX CBHHUOBO-KHCIOTHBIX

aKK) MyJISTOPOB

2. HOPMATHBHDbIE CCBLIKHA

B Hacrosmel MHCTpyKUMH NpUBeneHb! CCbUIKK Ha CIeRyIOUYH0 HOPMAaTUBHO-TEXHWYECKYIO
OOKYMEHTALIHIO

o [OCT P M3K 896-1-95 CraumoHapHble CBHHUOBO-KKCNOTHBIE Oatapen OOinme Tpe-

OoBaHMA U MeToab! Ucnbiradus Yactb 1 OTKPBIThIE THITHI,

o [OCT 26881-86 Ankymynsaropsl CBUHLOBbIE cTalioHapHble OTY,

o TOCT 124026-76 CCBT LiBera cursajnbHble H 3HakH He3omacHoCTY,

o I'OCT 667-73 Kucnota akkyMynaropHas TV,

o TOCT 4204-77 Kucnora cepHas TY,

o I'OCT 14262-78 Kucnora cepHas ocoboit uucrorst TV,

o ['OCT 7609-72 Bona nucrumnupoBatnras TV,

¢ Cranmapt MOK 50 (486) - 1991 MexayHaponHblif 31eKTPOTEXHHUECKHH ClOBAPE
I'n 4836 AnkymMyasTOpbI H aKKYMyNSTOpHbBIE OaTapen,

o CranmapT M3OK 896-2 Craunonaprbie CBHHLOBO-kHCIOTHbie DaTapen OOwue Tpebo-
BaHHA H METOAB! HCNbITarHA Yactb 2 THnb! ¢ perynupyeMbiM KNaMNaHOM,

e [Ipasuna ycrpoiicrea anexrpoycradosok I'm 4 4 M, Dueproaromu3gart, 1986r,

e Ilpasina akcruryaTausy 3n€KTpoycTaHoBok notpeGureneit I'n 2 10 M, DHeproaToM-
u3inar, 1992r

o CHuII 2 04 05-91 Oronnenue, BeHTHISLHA U KOHXHIHOHKPOBaHHE,

¢ MHcTpyKUHA Mo NpOSKTHPOBAHUIO 3JIEKTPOYCTEAHOBOK NPERNPUATHR K COOPYKEHUH
3JIeKTPOCBA3H, NPOBOAHOIO BelljaykKs, pannoseinanus u renesunenns (BCH 332-93),

o Mucrpykuns no TexHirgeckomy oOCTYXMBAHUIO K HACTPOiKe 3NEKTPOYCTAHOBOK Ha ro-
ponckix Tesie@oHHbIX ceTsy Yacrey 1 Ixcrmyatauus o0opynoBaHHs 3JEKTPONUTAOLIHX YCTAHO-
Bok». M | «Panno H ¢cBsasby, 19851,

e Crannapt DIN VDE 0510, uactb 2 « ArkyMyastops! ¥ OaTapeiiHble yctaHoBkdM (Ctaunuo-
HapHble DaTapeu» (I epmanig)



MIHCTpYR1INA N0 3KCIUTyaTaUHH CTaUHOHAPHLIX CBHHIIOBO-KHUCTOTHBIX aKKYMYJISTOPHBIX
Oatapeh B coctase D1TY na obvextax BCC Pocenn.

3. OCHOBHBIE TEPMHHBI, ONIPEAEJEHNA U COKPAILEH A

[IpuHsATEIe B HacTroAwen MHCTPYKUMH TepMHHbL] B OCHOBHOM COOTBETCTBYIOT TEPMHHOJIO-
riu¥ rnaspl 486 Mexaynapoonoro 3nexktporexHuueckoro cnosaps M3IK 50 (486)-1991

CAKKYMYJATOPb! H AKKYMYAATOpHbIE OaTapeu»

3.1. Axkymyasitop (3nemenr) (cell, secondary cell) - cOBOXYNHOCTL 37EKTPOIOB H 3.,1€k-
TpoiuTa, 00pasyroulas OCHOBY YCTPONCTBA aKKYMYJIATOPHOI faTapeu

3.2. ArRymyasaropuas farapes (secondary battery) - nsa unu Oonee akKyMynaTOpOB
(371eMEeHTOB), COeNMHEHHBIX MeX Ny COOCH ¥ HCMONB3yeMbIX B KAHECTBE HCTOYHUKA NEKTPHYECKOH

IHEPruy

3.3. CBHHUOBO-KHCIO0THAA aKKYMyasnTOopHas Oatapes (lead-acid battery) - axkymyns-
TOpHAasA DaTapes, B KOTOPOH 3NIeKTPOLbl H3FOTOBNIEHbI IIaBHbIM 00pa3oM M3 CBHHUA, & 3JEKTPOJIHT

npeiCcTaBnReT codOR pacTBOP CEPRONA KUCNOTEL

3.4. 3apan 6aTapen (charge of a battery) - onepauus, » npouecce koTopoii datapes noay-
yaeT OT BHELIHEH LENU 3NEKTPHUECKYD JHEPTHIO, KOTOpas npeodpasyercs B XHMHYECKYIO

3.5. Pa3psia Oarapen (discharge of a battery) - onepauusa, B npouecce KOTopoii darapes
OTAAET TOK BO BHEINHIOW LENb B PE3yNbTATE IPEBPANCHUA XUMHYECKOR IHEPTUU B IMEKTpHYE-

CKYIO
3.6, OrxpoiThili akkymyaarop (vented cell) - axxymynsrop, umMeromuM Kpoiliky ¢ OTBED-

CTHEM, Yepe3 KOTOpoe MOTYT YAaAThCa ra3zoodpasHble npoaykrbl OrsepcTre MoOxeT ObITh CHad-
XKEHO CHCTEMON BEHTHIAUHH

3.7. 3axpeiTiiil akkymyasitop (valve-regulated sealed cell) - akxymMynaTOp, KOTOpPBIH 3a-
KPBIT B OOLIYHBIX YCIOBUAX, HO UMEET YCTPOIICTBO, NO3BOAKOLIEE BBINCAATHCA ra3dy, Korna BHYT-
peHHee IaBJieHHe NPEBLILIACT YCT2HOBNeHHOe 3Ha4eHue ODObMHO AONOJHUTENbHAR 3ATHBKE 3J1EK-

TPOJIMTA B TAKOH aKKyMYJLITOP HEBO3MOXKHA

3.8. Cyxoszapsokennan O6arapes (dry charged battery) - akkymynarophnas Oartapes, xpa-
HAIMasnca 0e3 3NEKTPONMTR, WIACTHHB! (3NEKTPOAb]) KOTOPOH HaxOOATC B CyXOM 3apAXKEHHOM CO-
CTOSHHUU

3.9. Ilnacruna Ilnaure (Plante plate) - mracruna oueds 60nbON 3G QEKTHBHOR NOBEPX-
HOCTH, OOBIMHO W3rOTaBNUBAEMAd M3 CBHUHLA, AaKTHBHAS Macca KOTOpoit GOPMUDPYETCH B TOHKHX
CNOSAX CBHHI{A ITyTeM JIEKTPOXHMHHYECKOTO OKMCNEHHUS

3.10. Hamaznas (nacrupoBannan) wnacriua (pasted plate) - rnnacruHa, conepikainas
TOKONPOBOIALIYIO PEHIETKY, KOTOPAs CIAYXKHT OCROBOH IUI aKTHBHOH MacCChbl

3.11. TpyOuaTaa (naHuupran) raacTtuHa (tubular plate) - nonoxurennHas MIacTHHA,
KOTOpas COCTOHT U3 KOMILUIEKTA NOPHCTHIX TPYOOK, 3arI0JIHEHHBIX aKTUBHOH MaCcCOo#

3.12. Beutnasunonnas npobka (vent plug (of a cell or battery)) - nerans, 3akpbiBaroinas
3ATHBOYHOE OTBEPCTHE, KOTOPOE TAKXKE HCIONL3YETCS IUIA YIANeHHA Ta3a

3.13, HpenoxpanuTeabHelil kKnanaH (vent valve) - neranb BeHTHASUHOHHON NPOOKH, KO-
TOpas no3BosAeT BLIXOOHTL a3y B Ciiydae H3OBITOUHOIO BHYTPEHHEro AaBJEHHs, HO HE NOITyCKaeT

NOCTYIUIEHHS BO3NY»d B AKKYMYJISTOP



MucTpy KUMS IO 3KCTUTYaTalluY CTALMOHAPHBIX CBHHIIOBO-KHCIOTHBIX aKKYMYJIATOPHBIX

Garapedt B cocrare DIV Ha o6bvexTax BCC Poccuy

3.14. barapennniii nogaon (battery tray) - KOHTEIiHED CO CNNOWHLIMH CTEHKAMU Ans
Da3MeUIeHHS HECROAbKHA akKyMYAATOPOB MK DaTapeii

3.15. EmxocTs Oatapen (battery capacity) - KOJIU4eCTBO 3NEKTPHYECTBA WM 3NEKTPHUYe-
ChHil 3apsa, hoTOpOE (bili) MONHOCTLIO 3apsheHHas OaTapess MOXKET OTHaTh B 3alaHHBIX YCIOBHSX

Eraunniueit CH nns anexrpiueckoro 3apana asiaiercs kKyNoH (1Kn = 1A ¢ ), HO Ha MpakTHKE eM-
ROCTb OOBIYHO BhIPaaercs B amnep-uacax (A u)

3.16. Koreunoe nanpaxeune paspsana (final voltage, cut-off voltage, end voltage) - 3a-
J2HHOE HanpAREHHE, NIPH ROTOPOM pa3psn DaTapeu CYHTAETCS 32KOHYEHHBIM

3.17. Hoctoauubii nox3apan (HenpepsiBHbLIH 3apsaa MansiM Tokom) (trickle charge) -
HENPEPBIBHBIH 3apAN NINTENbHBIM PEXHMOM, KOTOPBIH KOMIIEHCHPYET CaMOopaspan U NOANEpXKH-
BAET 0ATaper0 B COCTOAHHI NOYTH MOAHOH 3apsAKeHHOCTH

3.18. Pexxum paipsaa (discharge rate) - Tox, Ipu koTopom Oarapes pazpsaxacTcs

3.19. Homuuanbvuaa emxoctb (nominal capacity) - cootercTByIOliee NMpUONMIKEHHOE
KOJIHYECTBAO 3NEKTPHYECTBA, HCMONb3yeMOe IR HIeHTHOHUKAUUN €MKOCTH akkymysTopa uiH Oa-
Taped 3Ta sennuHHa ODBIYHO BBIPAXKAETCS B aMTIep-4acax

3.20. Cpok curyx6bm1 (service life) - nepuon nonessoit paborel dDaTaped B 3a0dHHBIX YCNO-
BISTX

3.21. I'azoBbiaenreHne (gassing) - razoobpa3oBaHUe B MPOLIECCE JEKTPOIN3A JNEKTPOINTA

3.22. Kaxyuweecn BHyTpeHHee conpoTHBJIeHHE (apparent internal resistance) - OTHO-
lIeHHE H3IMEHEHHS HAUPSOREHHS BTOPUYHOIO XHMHYECKOTO UCTOMHMKA TOKA K COOTBETCTBYIOIREMY

H3MEHEHHIO TOKa B 3a0aHHbIX YCIOBHSX

3.23. Tok KOpOTKOro 3aMbikaHHf (short-circuit current) - MakCUManbHBIE TOK, OTHa-
BaeMblH OatapeeH B LEMb ¢ MHHHUMAIbHBIM COTIPOTHUBJIEHHEM N0 CPABHEHHIO C CONPOTHBIECHHEM

0aTtapeu B 3allaHHbIX YCAOBHAX

3.24. Camopaspsaa (self-discharge) - noteps xumu4eckoil 3Heprun, obycaoBIEHHES CaMO-
[IPOU3BOJIbHBIMH PEAKLMIMHK BHYTPH DaTapeH, KOraa OHa HE COeqHHEHa ¢ BHEIHEH LEeNbro

3.25. Beoa B 3kcruryatauuw (barapen) (commissioning (of a battery)) - okoH4arenbHas
npoBepka 000pynoBaHus i padorel Oarapen Ha paboueM mecre

3.26. Tennoso#l pasron (thermal runaway) - KpHTHYECKOE YCNOBHe, BO3HHKAIQMIEE B
MpoLecce 3apsia IMpH NOCTOSHHOM 3HaYeHHMH HanpPSOKEHHA, Koraa TOK W Temmepartypa Oarapeu
IIPOH3BOJAAT COBOKYIHBIH B3aMMHO YCHIMBAIOUIHH 3 ¢eKT, KOTOPLIH B JanbHeRIneM yBeJIH4YHBa-
eTCs H MOXEeT NPHBECTH K pa3pyineHuio Oarapen

3.27. lepesapaa (anemenra unu 6atapen) (overcharge (of a cell or battery)) - npoaosmke-
HHe 3apsla nocse JOCTYDKEHHSA NMOJHOrO 3apsana BTOPHYHOIO XHMHYECKOr0 HCTOYHHKE TOKA

3.28. 3apsin npH nOCTOAHHOM 3HAYNeHHH Toka (constant current charge) - 3apsn, B npo-
LIECCE KOTOPOro NOANEPKUBAETCA MOCTOSTHHOE 3HA4YEHHE TOKA

3.29. 3apsan npH noCToTHHOM 3HAYEHHH HanpsokeHus (constant voltage charge) - 3apan,
B [IpoLiecce ROTOPOTO NOINEPHUBAETCA NMOCTOSHHOC 3HAYEHUE HANIPAKEHNUA Ha BhIBOJAaX DaTrapen



Hucipy ks O IKCHAYATAUHH CTALHOHAPHLIX CBHHIOBO-RHCAOTEBIN AKRYMY JI11 OpHbIN
Gartapeii B coctase DI1Y na o6sentax BCC Pocchis

3.30. MoauduuupoBaHHbIH 3apsa NPH MOCTOSAHHOM 3HaMeHHH HanpskeHHn (modified
constant voltage charge) - 3apan Npy NMOCTOAHHOM 3HAYEHHHM HANPSAXKEHHA METOAOM OrpaHHYeH-

HOIOC TOK4

3.31. ®opcuposannbiil 3apaa (boost charge) - yacTuyHbIf 3apan, 0ObIYHO B YCKOpEHHOM
peXXHUME, B TEHEHHE KOPOTKOro NEPHOaa BpEMEHH

3.32. YpaBHuTennHblil 3apax (equalizing charge) - nponoyxuTensHbid 3apal, obecneyu-
BaKOUIHI MTOJIHBIA 3apsa BCEX aKKYMYISTOPOB B Datapee

3.33. dByxcryneHuarslii 3apsi, ABYXpeRHMMHbLIH 3apsa (two-step charge, two-rate
charge) - 3apsia, KOTOPbIH HaUMHALTCH NPU 3a4aHHOM TOKE, & C ONPEAENEHHOTD MOMEHTA TIPO-

NOJDKAETCA NMPH MEHBIIEM TOKE

3.34, HaxsansHbiit 3apsaa (initial charge) - noaroToBurenpHsId 3apaAn ¢ UeAbLK NpHUBEe-
H1g OaTapeH B COCTOAHHE NOJHOMN 3apAKEHHOCTH

3.35. bygepnas 6arapes (buffer battery) - Harapes, coemHeHHas NAPAILIEIbHO C HCTOYU-
HHKOM TIOCTOSSHHOTO TOK2, YTODbI YMEHBLIUINTD BIMAKKE K0JeDaniii MOIRHOCTH HCTOYHHNKA

3.36. ®aorupyromas 6arapes (floating battery) - Garapes, BbiBOAL! KOTOPOH NOCTOARHO
COeAMHEHb! ¢ HCTOYHHKOM NMOCTOAHHOIO HANpsOKEHHA, YTOOBI noaaepkHpaTh Oaraper B COCTOs-
HUM NOYTH NOJHOH 3apsUKEHHOCTH, MpeAHA3HaYeHHAs IJIA MUTAHUA UENH IPH BPEMEHHOM OTKTO-

YeHHH ee OOBIYHOTO cHabxeH s



MHCTPYKUHA [0 IKCIUTYaTalHH CTaIHOHAPHBIX CBHHLIOBO~KHCIOTHBIX AKKYMYJIATOPHBIX
Oatapeii B cocrase D1V Ha o6vektax BCC Poccuu

4. OGIIHE NOJIOXEHHSA

[IpaBuna # Meronast HacToswed MHCTpykuMi 060CHOBBIBaIOTCA 0CODEHHOCTIMY KOHCTPYK-
LiH, TEAHIYECRHX XaPaKTEPUCTHK H NPUMEHEHHR COBPEMEHHBIX THNOB CTALIMOHAPHBIX CBUHLIORBO-

RHCIOTHBIN aKKYMYJISTOPOR

4.1. Obire cBeeHHA 0 HOBBIX THNAX CTAUMOHAPHBLIX CBHHUOBO~-KHCIOTHDIX AKKYMY-
JATOPOR

4 1 1 Cornacuo knaccudurauuu MDIK (cranaapr MIK 50 (486) - 1991 ) akkyMynatopnt
BbIITYCRAKOTCA OTKPLITHIMH M 3aKPbITHIMH

4 1 2 OTKpbITHIE aKKYMYJIATOPHI ~ AKKYMYJATOPBI, HMEIOWHE KPBILLKY C QTBEPCTHEM, Yepes
KOTOPOE€ MOTIYT yIaJAThCs ra3oo0pa3Hble NMPOAYKTHI, 3aNMBATLCA 3JEKTPOJIMT, TPOU3BOAUTLCS 3a-
Mep MAOTHOCTH anekTponuTa OTBepcTus MOIYT DbITh CHabXEeHb! CHCTEMOR BERTHISLINM

4 13 3akpbITble aKKYMYJIATOPHL - 3TO AKKYMYNATOPSLI, 3aKpbiThie B OObIYHBIX YCIOBUSIX pa~
6otbl, HO HMEKWILIHE YCTPOHCTEA, IO3BONAIOIIME BbLIRENATLCA ra3dy, KOrna BHYTPEHHEE NaBJICHUE
MpEeBbILIAET YCTAHOBACHHOE 3HayeHne ODbIMHO HOMONHHUTENbHAA ROJHBKA IACKTPONHTE B TaKHE
AKKYMYJISTOPbl HEBO3MOXHA ITH aRKYMYJIRTOPbI OCTAKTCSA 32KPLITRIMK H He NPONYCKAIOT a3 WiH
XXHIOKOCTb IPH COOMIONEHUH YCNOBMIH IKCILIYATAllMM, YKa3aHHBIX U3rOTOBHTENIEM, U NMpEJHa3Haye-
Mbl JUIA pa0OThl B MCXOIHOM repMETHYHOM COCTOSHMM Ha MPOTSKEHUH BCEro cpoka ciyxOpt Hx
elie hIacCHOHULMPYIOT KaK aKKYMYJIRTOPBI C PETYJNHPYEMbIM KNANlaHOM, MEPMETH3IHPOBAHHbIE MITH

Oe3yxoaHbie
4 1 4 W3 Teopum OBOIHHONA CYIb(ATALUNH H3BECTHO, YTO B CBHHUOBO-KMCJIOTHBIX aKKyMYJLsi-

TOpax BO BCEX PEXMMAX WX padOThL, B TOM HHCIIE H NP PA3OMKHYTOH UMM HArpy3KH ( XONOCTOH
XOM ), MTPOMCXONUT npeBpalneHye aKTHBHOH Macchl 3J1eKTPOAOB (CBHHUA M OKHCH CBHHLIA) B CyJib-
¢aT CBHHUA ¢ pacX0A0M Ha 3TH PEaKUIHH BOJbL, BXOHALIEH B COCTAB 3JIEKTPOJIUTA ITO BLIHYXKAAET
NPH IKCIUTYaTAUUH O0BIYHBIX OTKPBITHIX aKKYMYASTOPOB NPOU3BOAWTE NEPHOOHYECKHH KOHTPOIb
VPOBHS H JUIOTHOCTH 3JEKTPOJINTA, NOJAHWBKY RUCTHIUIMPOBAHHOHK BOIL! C nNpoOBENeHHEM YpaBHH-
TEbHbLIX 3apPAA0B, YTO ABJNETCH AOBOJNILHO TPYAOEMKIM [IPOLECCOM

4 1 5 HpuHuun 6e3yxOnHOCTH B CBHHIIOBO-KMCNOTHBIX aKKYMYJIITOPAaX OCHOBAH Ha MpOBeE-

JEHWH KOMILUIEKCa TEXHHUYCCKHX MEPOIPHUATHH NPH MX H3rOTOBJiEHWH H 3KCIUTyaTAUMH, OCHOBHbI-
MH U3 ROTOPBIX ABISIOTCH

® HCNOJB30BAHHE HCXOAHLIX MATEPHAJIOB C MAJILIM COOEPKAHMEM NIPHMECEH,

® OTKa3 OT NpHMeHeHUs U1 QOPMUPOBAHUA OCHOBBI 3JIEKTPONOB CYPbMBbI, BbI3bIBAIOLIEH
MOBLINEHHOE Ta30BBLIAEJIEHHE B AKKyMYJIATOpax, HAH NPHMEHEHHE MaJOCYPbMAHHCTBLIX CILNABOB

MpH OTAHBKE 3NIEKTPONOB,
* «CBS3bIBAHHE» 3JIEKTPONHMTA MyTeM a6copOHpOBaHMA €ro CNEnHaNbHO HM3IOTOBJIEHHOM

MHKPOTIOPHCTOH CeriapauHeil WK e€ro 3arylieHyeM,
* NpHMEHEHHE B KOHCTPYKUHU aKKYMVIISTOPOB CNIEHHANbHLIX KJIaNaHOB, CTPABIHBAKIIHX

H30bITOK 432 NPY MOBLILIEHHOM A3BIEHUH BHYTPH aKKYMYJISITOPOB
* NpHMEHEHHE PEXUMOB 3apAna aKKyMYJISTOPOB, HCKITIOYAXOMKX NMOBLILIEHHOE razo0dpa-

30BdHHE

416 B cooTBercTBHH € OCHOBaMH 3JEKTPOXHMHHM MOTEHLHAN TIEPEHANPAXKEHHS I10 KH-
C.TIOPOOY HIDKE NOTEHLNAaNa nepeHanpskeHus no soaopony [103ToMy npH HanmpsKEeHHsIX NOA3apS-
aa M 33apAna, YCTaHOBAEHHBIN H3rOTOBHTENEM I rePMETH3INPOBAHHLIX aKKYMYJNATOpPOB, OCHOB-
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HHC1Py kitHa 110 3nCINTYATAUIMM CTALTMOHAPIBIX CBHBILOBO-RHLTOTHBIA AKKYMY. 12 LOPHLIX
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HBLIM Ta30M, OOpa3yiloluMMCs B 3TUX aKKYMYASTOPAX, SBANETCR Xucaopon, obpasyioluuics B pe-
3yAbTATE PA3NiO*EHHA BOLb! HA INONOXMKTENbHBLIX 3JIEKTPOAax /Jlna ero ces3niBaHHs HA OTpHUA-
TEIbHLIX 3NEKTPORAX aRKYMYIRTOPOB 0OpaTHO B BOXY HEOOAOANMO HamifyHe nyTeid B pasnensio-
el 3AEKTPOND! CEnapauny, No3BoLOINKX eMy CB0O0AHO nepemewarsca s 3TOro B ahKyMyis-
TOpax ¢ a0COpOHPOBAHHLIM 3NEKTPOIHTOM KOJHHECTBO MOCNENHErQ OrPaRHYHBAETCSA TaKHM 00pa-
30M, 4TOOBI MpHMEpHO 15% mop cenapauun 66110 CBOOOAHO OT 3neKTpoanTa B akkymynsTopas ¢
3arylEeHHbIM (FeaeBbiM) 3JEKTPOIUTOM NPH OTBEPLREHHUM JIEKTPONIMTA € MOMOLULIO CHIHKOHOBOM
n00aBKH B Tene res 00paslyercs MHOXKECTBO TPELIKHOK, SBAAIOUINXCS MyTAMH NepeMeLIeHHA ni-
cnopoaa

4 1 7 Tlpouecc BOCCTAHOBNEHNSA KACAOPOAA B BOLY (pexombuHaums) npoxoauT noa Hadboi-
TOYHBIM [aBJEHHEM B AKKyMYJITOpEe W C BbloeneHHeM Temna. ITo3ToMy Takue aKKyMynsTopbl
HOJ/DKHBI YCTAHABNHBATLCA NIPH MOHTAXKe C 3a30pOM Ui OTBOAA Ternja eCTeCTBEHHOH BEHTHIIAIH-
eil B cmyuae, xorna temnepaTtypa OKpyXalowei Cpeabl 3HaYUTENbHO NPEBBILIAET HOPMY, HEOOXO-
IHHMO TIDEANPHHATL MEPbl ANA CHHXXEHMA TOKA NOA3apiana W3MEHEHHEM BBLIXOLHBIX NapaMerpoB
3apSAHOIO YCTPOKCTBA (HanpuMep, CHIDKEHHEM IOA3apAaNHOro HanpsxkeHHs) B aTHX cayuasx He-
00X0OHWMO YYHTbIBATH PEKOMEHAaUUM npoussoauTens Kpome Toro, fnpH MajoM COOTHOLUEHHH
cB0OONHOTO 00BbEeMa BO3OYXA K 00bEMY, 3aHHMAEMOMY aKKyMYJIATOPHOH Oarapeeil B kady, HeoO-
XOOUMBI TaKOKe BEHTHJALHOHHDLIE OTBEPCTHA B 'OPH3OHTaJNIbHAIX MIOCKOCTAX wKada (oTcexka) as
cbecrieveHna neobxonumoro Bo3ayxooOmena Ilpm ycraHOBNEHHBLIX M3TOTOBHTENEM 3HAYEHMAX
HaNpsXKeHUS TION3apsaka CTeneHb pekoMOUHAUKHK Kucnopona nocruraer 95 - 98 % Pexombunanun
aTOMAPHOTO BOLOPONA TPH €CTECTBEHHBIX YCNOBMAX IKCIUTYATALIMK MPAKTUHYECKH HE MPOHCXOOUT
(pexOMOUHUPYIOT TONLKO HOHBI BOROpOAR), O3TOMY BOZOPOX C TeueHHEeM BpeMeyuH OyneT Hakan-
JUBAaTbCA M NpH [OABAEHHM, NPEBHILNAXOMIEM NOPOroBOE MAA pPEryJHpyeMoro kjanaHa, Oynper
CTPABJIHBATHCHA HAPYXKY

4 1 8 [na HopManbHBIX KIMMaTHYyecKux ycnoBmit crannapt M3K 896-2 pernamenTupyer
00BbEM BbIIENECHHRA BOAOPONa - He Oonee 10 M1 HAa A-4 €MKOCTH KaXJAOrQ akKyMyJSiTOpa B MeCHLI
npH ycnosusx Oydepuoro pexuma paborsl [Ipy HanpskeHHH NpPOROIKHMTENLHOro OydepHoro
pEXKIMa, NpesblnaueM HopManbHoe Ha 8 %, oDObeM ra3oBbiaesieHUst OrpaHH4YMBAETCS CTaHOap-
TOM Ha ypoBHe 30 My Ha A Yy €eMKOCTH aKKyMyasTopa 3a Mecaly Takum odpa3oM, NpH peKkOMeH-
NYEMbIX H3TOTOBHTENAMM YCAOBUAX 3KCNAYATAUUK aKKYMyNATOPOB KOAWUYECTBO BOAQPONAA ¥ TEM-
Nna, BBIAEIAEMbBIX HMH, ABJETCA AOCTATOYHO HH3KMM, YTO NO3BOMKET pa3MelaTh TaKHE aKKYMYJIs-
TOPbl COBMECTHO C NMUTEEMBIM OT HIX 000pYIOBAHHEM.

4 1 9. O0nacrs npuMeHeHNs H OCOOEHHOCTH IKCILTYATaLHMH CBUHUOBO-KHCIOTHLIX AKKyMYy-
JATOPOB ONPEneTIOTCA UX KOHCTPYKUHeHR [1o THTY MCnOIB3yeMbIX NMOJOXKHTENBbHLIX 3JIEKTPONOB
PasTHYal0T CAECOYIOUINE THITBl aKKYMYJIATOPOB’

* aKKyYMyJIATOpHl C 3nexTpoiaMe bonbmmo nosepxHocTH (no knaccudukauny DIN -
Grok),

¢ AKKYMYNATOPHI € NAHUMpHBIMM (TpyOuaThIMH) TMONOXMTENbHBIMH 3JEKTPONaMH (no
xiaccuduxauuu DIN - OPzS u OPzV),

® AKKYMYJASTOPbl C HAMA3HbIMH H CTEPXHEBBIMH TONOXHTEJIbHBIMH 3JEKTpOoAaMH (1o
knaccuduxanuu DIN - Ogi)

e ['epMeTH3MpOBaHHbIE AKKYMYJSTOPDI, KaxX NMPAaBHII0, HMEHOT HaMa3HbIC NOJNOKHTEIbHbIE
H OTPHUATENLHBIE JIEKTPOLRD! (32 HCKIIOMEHHEM akKyMyastopor OPzV)

4 110 Tlpn BrIOOpe M3 ramMmbl PasfAHYHBIX BHAOB CTaUMOHApHBIX CBHHUOBO-KHCIOTHBIX
AKKYMYISTOPOB THNA, HanOoIee NPUrOAROro AjlA KOHKPETHOH 0ONacTy NpMMEHEHHA, HEOOXO0IHMO
PYKOBOICTBOBATbCA CIEAYIOIIHMH KPHTEPHAMH BbiOOpa

® DEXHM pa3psna H OTAABaeMad NMpH 3TOM EMKOCTb,
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¢ 0coDEeHHOCTH pa3IMeIleHIH,
* OCOOEHHOCTH IKCIUTyaTalH,
¢ CpOA Cnyx0Obl,

® CTOHMOCTD

4111 Ilpu Br1OOpE axKyMyNSsTOPOB IIA ONPEAENEHHOIO PeXUMA Pa3pana CNeayeT YUHThI-
BaTb, YTO MPU KROPOTKHX PEXHMMAX pa3lpAia KO3QPHLMEHT OTOAYM aKKyMYATOPOB MO E€MKOCTH
MeHbLIE €IWHHIBI H ONPEIensieTcs TaKk Ha3bIBaeMbIM (QAaKkTOPOM BHYTPEHHErQ CONPOTHBIIEHHA
[Ip# OJHHAKOBOH €MKOCTH (akTOp BHYTPEHHEIrO CONPOTUBNEHHUS INEMEHTOB ¢ 3NEeKTPOAaMH
DONBLIQH MOBEPXHOCTH B 11BA pa3a HHKE 3TOro Qakropa LA 3JIEMEHTOB C NaHLMPHBIMU 3JIeKTPO-
naMH W B OATOpPA pa3a - AJd 3NIEMEHTOB ¢ HAMa3HbIMH 3JIEKTPONaMH

OTcroaa, npeHMyLWEeCTBO MIpH UCHONL30BAHMH ANIA KOPOTKUX PEXHMOB paspsana (MeHee 3-
YACOBOI0) HMEHOT akKyMYyJSITOPBl OONMLIDOH NOBEPXHOCTH, & 3aTeM HaMa3dHble AKKYMYISTOPHI C
NaHUHPHBIMH NOJNOKRHTENLHBIMH 3NIEKTPONAMH HaUMEHee NIPUICAHbI I8 KOPOTKUX PEXHMOB pa3s-
paaa, XOTH, €CJIH UMETh B BHIY HX NPEHMYIIECTBO MO APYTHM KPUTEPHAM BbIOOpa, 3TH aKKyMyJs-
TOPbI TAKKE HEPEOKO NPHUMEHSIOT B ATHX YCAOBHAX, HO ¢ DONBLINM 3HaYEHHEM EMKOCTH U1 00ec-
NMeyeHUs 3aiaHHOH NPOAOJLKUTENBHOCTH aKKYMYNATOPHOI'O pe3epBa

4112 Ilo sennyuuHe 3aHWMAEMOH IUIOLIANY [PH IKCHAYATAUHH NPEUMYLIECTBO MMEKOT
repMeTH3HPOBAKKEbIE AKKYMYJNATOPL! 33 HUMHM B IIOPANKE BO3PACTaHUS 3aHMMaeMOH IUIOLIAIH
CNEeAYIOT aKKYMYJISTOPbl OTKPBITBIX THIIOB C HAMA3HbIMH 3JIEKTPOOAMH, MAHLMPHLIMY 3EKTpOna-
MH H C 371eKTpoaaMu OONbIOH NOBEPXHOCTH

4 1 13 MuHuMaIBHBIX TPYAOBLIX 3aTPaT NIPH IKCIUTYaTauuy TpedyroT repMeTU3IHPOBaHHbIE
ankymMyasaTopbt OcTanbHble BUABI aKKYMYASTOPOB TpeOYIOT OOMbIIMX 3KCIUTYaTaUKOHHDIX 3aTpaT,
0CODEHHO aKKYMYJISTOPbl, Y KOTOPBIX BENMYHHA NPHMECH CYPbMbl B NOJOXHTEAbHBIX peieTxax
npesbilnaer 3%

4114 CaMbIMH DOJrOBEYHBIMH NPH CODMOREHHUH TIPABMI BKCIUTYaTALUMH ABJAIOTCA aKKy-
MYJSITOPDbI C 3JIEKTPOAaMH OONBINOH NOBEPXHOCTH, IUIA KOTOPLIX CpOk ciyxdel cocrasnser 20 u
Oonee ner BTopoe MecTo no CpoOKy cJy»Obl 3aHHMAIOT aKKYMYJIATOPb! ¢ MAHUMPHBIME 3JICKTPO-
namMi - nopanka 16 - 18 ner Cpok cimyxObl akKyMyASITOPOB C HAMA3HBIMH ANEKTPONEMH HAXOIHUTCH
B nipenenax 00 10 - 12 ner TIpumepHO TakHe ke CPOKH 3KCIUTYATALIMH HMEIOT MepMETH3IUPOBAHHbIE
akKyMynsropsl OnOHAKO pAn €BpONeiickUX NPOU3BOIMTENEH BLHTYCK2ET repMETHIHpPOBAHHbIE aK-
KYMYJIITOPBl H ¢ MEHbIOHM CPOKOM CityxObl, HO onee newebble Ilo kraccupHkauuyu esponei-
choro obvenuHenns npoussonuteneit akkyMyasropos EUROBAT 3ty repMeTH3HpOBaHHBIE AKKY-
MYJISTOPb! NOAPA3Ae/LIOTCH Ha 4 KJ1acca MO XapaKTepHCTHKAM H CPOKY ChyxObl

e Oonee 10 aer,

e 8-10 ner,

e 5-8uer,

e 3-5ner

AKKYMYIIATOPBI ¢ KOPDOTKHMHM CPOKaMH CHYXKObl, KAK NPAaBHNO, NElUEBBIE H NPENBbABIIOT
TOHHXXEHHbIE TPEOOBaHHA K YCNIOBHAM 3KCIUTYaTalHH, K XapaKTepHCTHKAM 3aPAOHbLIX YCTPOHCTB U
NpenHa3Ha4eHbl, B OCHOBHOM, U1 HMCMONL30BAHHA B KA4YECTBE pe3epBHbIX MCTOMHHMKOB TOKA B YC-
TaHOBKax OecnepeboiiHoro nurauus nepeMeHHbIM TokoM (UPS) Manoii MoiBocTH, Ha BpeMeHHbIX
obbeKTax CBA3H, Ha 00bEKTAX, IIe OTCYTCTBYIOT HOPMAaNbHbIE YCIOBHS IS IKCILTyaTaunu Hatapen
H 118 obecneyenua HeOOXOAMMOH HANEXXHOCTH CHCTEMB! 3IEKTPONIUTAHUA NEPHOAHYECKA 3aMeHa

Oatapeil bonee LenecooOpazHa
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4115 Ilo cToNMOCTH B 3aBHCHMOCTH OT PEhKMa pa3pslia, hak NPaBHIO, ahKYMYIATOD.L
OONbLIOI NOBEPAHOCTH AOPOMKE MaHUHPHBIX, a4 JEIIEBNE BbILUEHA3BAHHLIX - HaMajHble [epmern-
31POBAHHBIE AKKY MYJLATOPLI HMEKOT O0NBLIYIO CTOHMOCTD, Y4EM OTADPbBITLIE ARKYMYIATOPI

4 116 OTnpbITbiE THIBI aRKYMYJIATOPOB B OCHOBHOM BbINYCRaKTCs B Dakax H3 npo3lpay-
HOrO YNaponpoyHOro Matepuana SAN (noAHCTHPON-anPUIO-HHTPHIA), @ TEPMETUIMPOBAHHBIE - 13
HEMpO3padHoro seicoronpoyHoro marepuana ABC (akpunonurpun-byraauen-ctupon) HMcnosns-
3yeMble TJIaCTMacCOBLIE KOMITOHEHTB! I/ H3roTOBAEHHS OanOB M Kpbillek NOMkHBI ObITL OrHe-
CTOHKMMH & M3FOTOBHTENb aRKYMYJIATOPOB AOMKEH Yha3blBaTh YPOBEHb HX OrHECTOHKOCTH

4 117 Kpbilnay ahKyMYJASTOPOB U MOHOOJOROB M3rOTaBJHBAIOT M3 TeX K€ THUMOB MUIACT-
Macchl CoenmuHeHHs DAK0OB ¢ KpbIIKAMH B MOHOOJNOKAaX ¥ aKKyMYIATOPAX MaJIOH €MKOCTH, hak
PaBUIIO, OCYIIECTBIAKTCS TEPMOCBaphoit B ankyMynsatopax 60JbIOR €MKOCTH COefHHeHHa Oa-
ka C KPBILLIKOM BLINOIHAOT B OCHOBHOM € TIGMOLIBIO Knes ¢ BhIXEPIKKOM NOJA BECOBOH HArpy3KOH
YIIOTHEH!HE KPbIIIRK C BbIBOAaMH {OOpHaMH) OJIOKOB 371eKTpOnOB 00ECNeUHBAETCA B OCHOBHOM C
NOMOILK YIJIOTHHUTEIbHBIY KOJIE H TEPMOYCanouHblX TPYOOk B repMETHIHpPOBAHHBIX anKyMy-
NATOpaxX 1M repMETH3aUMH COENHHEHH KPLIWKHY C OOPHAMH AONOJHHTENBLHO NPHMEHAIOT hjee-
BOH KOMIIaYHI

41 18 KauectBo COOpPKH, & TaKOKE YKYTIOPKA COCOMHEHHS KPbILIKH C TPAHCIIOPTHPOBOYHOM
npobkoit (W1 ahKyMyASTOPOB OTKPAITHIX THIOB) HJAH TNPEAOXPAaHUTENbHBIM KNAaNaHoM (1ns rep-
METU3HPOBAHHLIX AKKYMYJSITOPOB) AOJOKHBI 0becneqyuBarh repMETH3alUI0 AKKYMYNATOPOB IpU
n30LITOYHOM MM noHWXeHHOM Ha 20kI]a (150 MM pT ©T ) aTMOCHEPHOM BaBNEHUH W HCNIHOYAThH
NONaNaHUe BHYTPb aTMOC(EPHOro KMCAOPOJa K Bnary, cniocoOHbIX YCKOPATH CyAbdaraltio 3/ek-
TPOAOB H KOPPO3HK TOKOCOOPOB M OOPHOB Y CYX03apAREHHBIX AKKYMYJSTOPOB, & TaKhe HCMIIO-
YaTh BLIXOA H3HYTPH KHCJIOTBH! M a3p030jeil NpH 3KCIUTyaTaluHy akKyMyasTopos [lis repmMeTHsy-
POBaHHBIX aKKyMYJIATOPOB, KPOME TOr0, ha4eCTBO YKYTIOPKH JOJKHO ODECIIEYMBATh HOPMasbHbIE
yCI0BUA PEKOMOHHAUMH KHCIOPOAa H HCKIOYATh BBIXOA 'a3a NpH 3alaHHbIX M3TOTOBHTENEM 3KC-
MMYaTAUHOHHBIX pexHrMax padoTsL

4 119 ITomocHsie BEIBOAB! (DOPHBI), KAK MIPaBIJIO, HMEIOT BKIANLIIIY M3 MEIH HIIH JaTYHH
JUIL YMEHbINEHHS BHYTPEHHErO CONMPOTHBICHHA aKKyMynsSTOpa M M1 YCHIEHHA MEXaHHYECROH
NPOYHOCTH NakeTa 371eKTponoB KOHCTPYKUHS BLIBOAOB AKKyMYAATOPOB MalOH €MROCTH Npeny-
cMaTpuBaer DoNToBOE (pe3vdoBOE) coenTHHEHHE ANneMeHTOB B Daraperd AKKYMYJATOPbI €MKOCThIO
10 3000 A 4 pbinyckatoTCA hak 418 ODONTOBOTO Tak U IUIA CBAPHOIO COLOWHEHHSA, & ARKYMYJISTOPbI
Oonbineii EMKOCTH - NMPEHMYIIECTBEHHO A COeXuHEeHMs cBapkoil s OOITOBOro coennHeHHs
3JJIEMEHTOB HCIOJIB3VIOTCH KaK rHORue kabenbHble TaK M XKECTKUEe IUHHHBIE TepeMblMKkH  TexHHue-
CKOH NOKYMEHTALHEH H3rOTOBHTEA NONYCTHMOE NaACHHUE HANPKEHHS Ha COEAHHEHHH HOPMHPY -
€TCA DY ONHOM M3 KOPOTKHX PEXHMOB paspsana (0ObriHO NpH OQHOYACOBOM) H IO HEMY MOKHO
OLIEHHBATh Ka4eCTBO KOHCTPYKUHH ahKYMYJIATOPOB

4 120 Ilpn nosbitneHHO# M30JHpYIOLIEH cnOCODHOCTH DaKOB COBPEMEHHDIX THIMOB akKy-
MYyJIATOPOB HE NPEOYCMATPUBACTCA YCTAHOBKE NOX ¥X ONOPHYIO NOBEPXHOCTL CNELMANBHBLIX H30-
nATOpOB, onHako nng obecreyeHus TpedyeMOro CONMPOTHUBNEHHA H30MAUHMM DaTaped HEOOXONHMO
HCNIONL30BATh H3O0NUDPYIOUIEE NOKPLITHE Creisiaxei, mKkaGoB ¥ aKKyMYJISTOPHLIX OTCEKOB M yCTa-
HOBKY CTEJUIAXEH Ha QUINEKTPHHYECKHE H30JISTOPbI

4 121 PasmeiieHue repMeTH3HPOBAHHLIX anhKyMYNATOPOB NPH 3KCIUTYaTalMH, KaK MpaBH-
10, NOMYCKAeTCH KaK B BEPTHKaJIbHOM TaK H B FOPH30OHTANEHOM NOJOXKEHHH, YTO NO3BOJET Oonee
SROHOMHO MCROJIL30BaTh IUIOMANb NOX pasMelneHHe 3aekTpoodopynosaHus IlpH ropHsoHTanb-
HOM Da3MelIeHUil repMETH3IHPOBAHHLIX aKKYMYASTOPOB, €CNIH HET APYTuX NpennucaHud npou3Bo-
AHTENS, AKKYMYJATOPb! YCTAHABIMBAIOTCA TahMM 00pa3oM, YToOb! MMAKEThl 3NEKTPOOHBM NJIACTHH
328HHMaNIH BEDPTHAAIbHOE NOJOREHHE
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4.2. DNEKTPHYECKHE XAPAKTEPUCTHKH CTALIMOHADHDIA CBHHLOBO-KHC/IOTHBIX aKKYMY-
JATOPOB

4.2.1. EMKOCTB.

4211 OCHOBHbIM NapaMeTpoOM, XapakTEePU3YIOIIHM KayeCTBO akKyMyNsTOpa NpU 3alaH-
HbIX MacCo-rabDapUTHBIX NOKA3aTeNdX, ABJAETCA €ro 3JIEKTPHYECKat €MROCThb, OnpenenseMas no

YHCJTy aMrep-4acoB 3JIEKTPHUYECTBA, NONYyYaeMoro npy pa3psne akKyMynsTopa OrnpeneneHHbIM To-
KOM 10 3an1aHHOro noneuHoro HanpsokeHus Ilo knaccndukauun TOCT P MOK 896-1-95 Homu-

HalbHas eMKOCTb akkymynsTopa (Cio) onpenensiercst 10 BpeMEHY ero paspsja TOKOM AeCATHYACO-
BOTO peXIiMa pa3psia Bo ROHEHHOro Hanpskedus 1,8B/3n npu cpenseit Temneparype snexTponu-
Ta npu paspsue 20°C Ecau cpennas TeMneparypa 3JEKTPOANRT2 npH paspane orauvaercs ot 20°C,
nomyyeHtuoe 3HauerHe QaxrHyeckod emkocty (Cd) npusomar k Temneparype 20°C, ucnonas3ys
popmyy

— Cd}
14 2(1 - 20)

Z - TeMINEPATYPHbIR K03 PuuneHT emkocTH, paBrbii 0,006 1/°C nis pexxuMoB paspsna 6o-
nee yaca 1 0,01 1/°C - nns pexuMOB pa3psana, paBHbIX OXHOMY Hacy H MeHee,
t - bakTHYECKOe 3HAYEHHE CPENHEH TEMINEPATYPHI ANEKTPOIHTa npH paspsane, °C

C

, Trie

4212 Coraacto ['OCT P M3K 896 -1-95 npu oueHke eMKocTH 6aTapeH CPEUHIOK TeM-
[epaTypy ONpeNessoOT Mo TEMNEpPaType KOHTPOIbHBIX JIEMEHTOB, BLIOUPAEMbIX U3 pacyeTra OIUH
KOHTDO.JIbHBIH 3JIEMEHT M3 LIECTH, 2 KOHEYHOE HaIpsXXKeHHe paspsaaa Oaraped pacCUYMTHIBAIOT IO

HHCITY 1 3;JeMedTOoB B Datapee - UKOH.3 x n
4213 EMKOCTb axKyMynsaTOpOB IpH Bonee KOPOTKMX pexXHMax pa3psana MeHbllle HOMHU-

HalbHON M MpH TeMnepatype anekrponura (2015) °C mas akkymMyiasTopoB ¢ Pa3HbIMM THNAMH
3NEKTPOAOB NOJDKHA OBbITH He MeHee yka3aHHOH B Tabn 4 1 (¢ yueToM obecneueHus mpremieMbrx

[peNENOB H3IMEHEHHA HANPSXEHUS Ha anfiapaType 3NEKTPOCBA3H)

4214 Kan npasuno, npu BBOJE B 3KCIIYAaTAUHI AKKYMYJIATOPOB € MaJJbiM CPOKOM Xpa-
HEHHA Ha NepBOM LHKIe pa3psana Datapesd NOJDKHA OTHABATH HE MeHee 95% eMKOCTH, YKa3aHHOHU B
Tabn 4 1 wa 10, 5, 3 1 1 - 4acoBOrO PeXMMOB pa3psana, a Ha 5 - 10-M HuKie pa3psana (B 3aBHCHMO-
CTH OT NpennHCcaHMA M3rOTOBHTENA) - oTnaBaTh HE MeHee 100% emkocTH, ykazaHHOH B 1a0n 4 1,

ms 10, 5,3, 1, 0,5 10,25 - yacoBoro pexxuMoB paspsaia

Tabnuua 4 1
lac 10 3 . 3 | ] | 05 | 0,25 '
[KoHeqHOe HarpsxeHue

paspsna, B/an 18 1 1,8 1 18 1,75 1,75 1 L70

{E MKOCTD aKKYMYJISSTOPOB C
IaexTponaMH Bonsinoi no-
IBEPAHROCTH H C HAMA3HBIMH 1,0 Cm 0,82 Cm 0,75 Cm 0,5 Cm 0,35 Cm 0,22 C]{}
anexTponami, A 4, He Me-
iHee .
IEMROCTL aKKYMYIISTOPOB C
jnaHunpHbivi anextponamu,| 1,0Cy, | 0,82C;0 | 069Cy | 0,44 Cyo | 0,28 Cyo —_

jA 4 He MeHee

—_—— i — - J— - e o= —_—— L ———
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4215 Ilpu BoiOOpe akKymyasTOpOB cnenyer oOpauiaTh BHUMaHHE Ha TO, NPH KaKHX yClo-
BHAX 3203€TCA HArOTOBHTENEM 3HAUEHHE HOMHHaNbHOK eMKOCTH Ecnu 3HayeHHe eMKOCTH 3anaer-
cs npH DOJEE BLICOKNOHN TeMNepaType, TO ANA CPaBHEHMA AaHHOTO THNA aKKYMYNATOpa C OPYTrHMH
HeoOXOQMMO NpenBapHTEIbHO NepecyHTaTh eMKOCTb Ha TemnepaTtypy 20°C Ecau 3HayeHHe emno-
cTH 3a1aetca npi Honee HI3KOM KOHEYHOM HaNpAXEeHHH pa3psna - HeoOAOOHUMO NepecyuTaTh em-
KOCTh 110 NaHHbLIM Pa3pana aKKyMyJASTOPOB NMOCTOSHHLIM TOKOM, NPUBOAHMYIO B 3KCILTYaTaLlHOH-
HOM HOKYMEHTAUUH WU NPOCNEKTHLIX JaHHLIX NPOH3IBOAMTENS ANA AAHHOIO PEXHMA pa3pana, Ho
N0 hOHEYHOI'0 HANpaXKEeHHA. YKasaHHOro B 1ao0a 4.1. Kpome Toro, npu oUEHKE aKKyMYNATOpa Clie-
OYeT Y4HThIBaTb HCANOQHOE 3HAYEHHE MJOTHOCTH 3JEKTPOJIUTA, NMpH KOTOPOH 3amaeTci €MAOCThb
eCH UCXOOHASA MIOTHOCTD MOBLIUEHE - CAEOYET OXKMAATh COKPAlUEHHbIA CPOK CITy>KObI aRKyMYJIA-

TOpa

4.2.2. Ipuroanocrs K 6ydepnoit pabore.

4221 [ApyrnM napaMeTpoM, XapakTepH3YIOUIHMM CTaUHOHAapHbIE CBHHLIOBO-KUCHOTHBIE
aKKyMYJIITOPbI, ABNRETCA HX NPUroAHOCTh K OydepHoit pabore 370 03Hauaer, 4TO NpenBapHTeNb-
HO 3apsxeHHas datapes, NOAMIOUEHHAS MAPAILIeNbHO C HArpy3KoM K BBIIPAMUTENbHBIM YCTPOH-
CTBaM, JOJIKHA COXPAHATDh CBOK) €MKOCTb NMPH YKa3aHHbIX U3FOTOBUTENEM HANPAXKEHUH NoA3apsaa
¥ 3agaHHON ero HectabunbHocTH OOLIMHO HanpsxkeHue noxa3apsaa Umn3 yxasbiBaeTcsa I Kaxkao-
ro THIA aKKYMYJIATOpa U HaxoauTtcs B npenenax 2,18 - 2,27B/an (npu 20 °C)

4 2 22 HeCTaOuNbHOCTL NON3APANHOr0 HANPsHKEHHS IS OCHOBHLIX THIIOB aKKyMYJISITOPOB
He NOJDKHA NpeBbluarb 1%, 4TO HakIamblBAeT onpeleieHHbe TpeboBaHHUA Ha BLIOOD BBHITPIMH-

TENIbHLIX YCTPORCTB NP NPOCKTHPOBAKMH 3NEKTPONHUTAIOMIHX YCTAHOBOK 3NIEKTPOCBSA3H
4223 Ha cpox cay»x0bl aKKkyMyJATODPOB BAHAET TaKKe BENHWYHHA [lEpeMEHHOH COCTas-

womed ux 3apaaHoro (nonsapsagHoro) Toka OcobOeHHO 3TO CymEeCTBEHHO MPH MCNONb30BaHUH
I8 pe3epBa 3NEKTPONMUTAHHA 0DOpYNOBaHUA COBPEMEHHBIX 3NMEKTPOHHBIX CPEINCTB KOMMYTALIMH
GaTapeli repMeTH3INPOBAHHBIX aKXYMYJIATOPOB BrmpamurenbHele ycrpoiictea B cocrase JITY,
NPUMEHSAEMBIE INA 33apAOa H Non3apsana NrepMETH3HPOBaHHLIX aKKyMYJIATOPOB, HOMKHBI 0DecTiedH-
BaTb MOJHBIH pa3Max M3IMEHEHUs HanpsxeHusa cucreMsl «ITY - nuraemoe odopynosaHue» (npH
OTKJOYEHHON Oarapee), BKIIOYas JONYCTHMYKO HeCTaOHIBHOCTb, HE npeBbimaroui + 2.5 % pe-
KOMEHIOBAHHOIO M3rOTOBHTENEM 3HA4YEHNA HanpsokeHua nomsapana Ilpu aToM HU np kakux 00-
CTOSATENbCTBAX BO BpeMs 3apsla ¥ NMOA3apAna NepMETH3HPOBAHHALIX aKKYMYJIATOPOB HE AOIMyCKaeT-
CA peBEpCUPOBAHHE HAIpasjieHUs NPOXOXKIACHUSA TOKa Yepes Darapelo.

4.2.3. Paz6poc HanpsoreHHs 3J1EMEHTOB

4231 BaxHuIM napaMerpoM, OIPEHENSEMBIM TEXHONOIHEH H3rOTOBAEHHS AKKYMYJSTO-
poB, asnaeTca pa3dpoc HanpsKeHHs OTAENbHBIX 3JIEMEHTOB B cocraBe Darapen npu 3apsne, noxa-
3apsjie WIH pa3psne, KOTOPLIH I OTKPHITBIX THIIOB aKKYMYJSTOPOB 3a0aeTCs M3TOTOBHTENIEM,
KaK npasmno, B npexenax = 2% ot cpeasero 3HaueHHs Ilpu xopoTkux pexumax paspsna (1-
4aCOBOM M DONlee KOPOTKHX) 3TOT pazbpoc HampsokeHUH HE NoJpkeH npessimartt + 5% OObmHO
LA aKKYMYyJIATOPOB C CONEPXKAHMEM CYPbMbl B OCHOBE NOJOXHTENbHLIX 3JexTpoaos donee 2%
Pa30poC HanpAXEHKH OTAEIbHLIX 31EMEHTOB B DaTapee 3HAUNTENILHO HHXXE BhILIEYKa3aHHOTO Y He
IIDHBOIOHT K OCROMXHEHHAM B NIpoLecce IKCIUIYATALIHH AKKYMYJIATOPHBIX YCTAHOBOK

4232 [ns akKkyMyJaaTOPOB ¢ MEHbBUIHM COJIEPXKAHHEM CYPbMbl B OCHOBE 3JIEKTPONOB HIIH C
OC3CYPBMSHHCTBIME CILIaBaMH YKa3aHHBLIR pa3dpOC HaNPsHKEHHA INEMEHTOB 3HaUHTENbHO DONbLIe

H B nepBbId rox nocsae soja darapey B ReicTBie MOXeT cocTaBnaTh £10% OT cpennero 3HaueHHs
C noCnenyroHM CHIKEHHEM pa3dpoca B nnpolecce 3KCIUTyaTalH
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HHCTpyK1Hs 110 3KCTUTYaTalHH CTAUHOHAPHLIX CBUHIIOBO-KHCIIOTHBIX aKKYMYISTOPHBIX
Gatapeii B coctaBe JITY Ha o6rexTax BCC Poccun

OTcyTCTBIE TEHAEHUHMH K CHHXEHHIO BENHUMHDBI pa3dpoca HaNpAXKEeHHA OTAENbLHBIX 3JTEeMeH-
TOB B TE€YEHHE [1epBOr0 roda Noche BBOJAA aKKYMYJATOPHOH Oatapen B AeHCTBHE UNH YBENHYEHHe
pa3dpoca HaNpsHKEHHUA TNPH NOCNedyrolen IKCILTyatauiy baraper CBHOETENLCTBYIOT O €€ nedex-

TaxX WM O HApYUIEHUH YCIOBHIH 3KCNIYyaTaUHH
OCO0EHHO ONAaCcHO AAHTEALHOE MOBLILIEHHE HANPSKEHIR HA OTAEABHBIX 3IEMEHTAX B COCTA-

Be Oarapeu, npesbiatouiee 2,4 B/3neMeHT, TK 3TO MOXET NPHBECTH K NMOBLILIEHHOMY PacXony
BOAb! B OTAENBHBIX 3JIEMEHTAX NpH 3apsiae Wiy noasapsazne Oataped M K COKPALIEHUIO CPOKa ee
CTyRObl HIH MOBLILIEHHIO TPYROEMKOCTH obcmyxuBanua (bonee yactble JOJUBKH BOAB! - IS aK-
KyM\ ISTOPOB OTKPBLITHIX THNOB) Kpome Toro, 3HauuTeNnbHbIA pa3dbpoc HaNpSKEHHUS 37EMEHTOBR B
OaTapee MOMET [TPHUBECTH K TOTEpPE €€ €MKOCTH BCIAEACTBHE 4YPE3MEpHO ITyDOKOro paspsana or-
NENLHBIX 3IEMEHTOB NpH pa3psaae barapeu

4.2.4. Camopa3spsuan.

42°4 1 KaueCTBO TEXHONOIHK H3TOTOBIEHHA aKKYMYNATOPOB OLEHUBAETCA TakXKe M MO Ta-
KOR HX xapakrepucTHke Kak camopadpsn Camopaspsan (nno onpegenesuro 'OCT P M3K 896-1-95
- COXPaHHOCTb 3apana) onpenessercs Kak NPOUEHTHAA O0JA NOTEePH eMKOCTH De3neHCTBYIOMMM
AKKYMYASTOPOM (MTpU Pa3OMKHYTOI BHeUIHeH LEeNH) NpH XpaHeHUHU B TEYEHUE 32JAHHOTO IIPOMe-
KYTha BpeMmeHnH npu Temmepatype 20°C 3ot napamerp onpenesser npoAC/KHUTENBHOCTb XpaHe-
HHA OaTaped B NPOMEXYTKAX MEXIY OuepenHbIMH 3apsiiaMH, a TakKe BeJIUMHHY NOA3apANHOro

TOKa 3apsxeHHol Harapen
4242 BenuuiHa caMOpa3psAna B CIWIBHOM CTENEHH 3aBUCHT OT TEMNEPATYPHI 3JEKTPOJIH-

Ta, N103TOMY [UIS YMEHbLIEHUS NoA3apsnIHOoro Toka datapeu B OydepHOM pexume ee padoTs! unu
LA yBENH4YEHHA BpeMeHM xpaHeHusa Oatapeu B OednefictBuu uenecoobpasHo BeiOHpaTh nometlte-
His ¢ Dosee HH3KOH cpeaHelR TeMnepal ypon

4243 OObIYMHO CPeAHECYTOYHbIH CaMOpPa3psll OTKPBITBIX THIIOB aKKyMynaTopos npu 90-
CYTOYHOM XpaHeHHH npyu Temnepatype 20°C ve nomkeH npepbinate 1% HOMUHANBHOH €MKOCTH M
c poctoM TeMnepatypbl Ha 10°C yasausaercs CpexHecyTOUHbl caMOPa3psa repMETHIUPOBAHHDIX
aKKYMYJATOPOB [IPH TEX XK€ YCNOBHAX XPAHEHHA, KAK NPaBHi0, HE QOJUKEH npeBbiigTh 0,1% HO-

MHHEAJIBHOH eMKOCTH

4.2.5. BHyTpeHHee CONPOTHBJIEHHE H TOK KOPOTKOI0 3aMbIKAHHS.

4251 Jlna pacuera ueneil aBTOMATHKH M 3aLUMThl akkymyasropHbx Oarapeii TOCT P

MOK 896-1-95 pernameHTHpyer TakHe XapakTEPUCTHKH AKKYMYJIITOPOB KaK HX BHYTPEHHEE CO-
INPOTHBJIEHHE ¥ TOK KOPOTKOrO 3aMbIKauns 3TH [1apaMeTpPhbl ONPEAENTIOTCS PaCYETHBIM ITyTEM IO
YCTRHOBHBIIHMCS 3HaYE€HUSIM HAIPSOKEHHA NPH pa3psnie UX TOKAMH AO0CTaTo4HO Oonbmoi BenH-
uiHbl (00brMHO paBHbIMUH 4C o ¥ 20C;) M KOKHBEI NPHUBOAUTHCS B TEXHHYECKOH NOKYMEHTALHH
npoussonuTens ITo 3TuM HaHHbIM MOXeET ObITH PACCUMTAH TAaKOH BBHIXOJHOH AMHAMMYECKHH Ia-
pametp JIIY, kak HecTaOMABHOCTL BLIXOQHOIO HANPSXKEHUS NMPU CKAYKOOODPA3HBIX H3MEHEHHAX
TOK& Harpy3KH, BKJIOYAs PeXHMbl KOPOTKOIO 3aMBIKAHHSA B LIEMUIX Harpy3kH, NOCKONLKY B Oydep-
HbIX JITY BbIXOHHOE COMPOTHBIAEHHE YCTAHOBKH B OCHOBHOM ONPENENAETCH BHYTPEHHUM COMNpO-

THBJIEHHEM aKKyMyRATOpHOH Darapen
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Hucrpykiuis no ShCIUTYyaTALHH CTaUHOHAPHBIX CBHHLOBO-KHCIOTHBIX dKKYMYJIATOPHbIX
batapefi B cocrase 311V na obvexrax BCC Poccun.

5. TPEBOBAHRHUA K PASMEIUEHUIO AKKYMVYJISITOPHBIX BEATAPEH

3 1 Hacrosmne tpedosaHns paspadoTaHbl ¢ yueTOM nosnoxeHHi neiicTyrounx [Ipasnn
yCTpOHCTBa 3nekTpoycTadoBok (I n 4 4), [Ipasun s3xkcnuyaTaunn 3neKTpoyCTaHOBOK norpedurenei
(I'm 2 10), CHull 2 04 05-91 (n 4 14 u Ilpunoxkenue 17), a Taxxe repmanchoro cravnapra DIN

VDE 0510 Yacts 2
52 Jlns pasmelieHHs CBMHUOBO-KHCNOTHLIX aKKyMyNATOpHbIX Oarapeif MOryT HCMONb30-

BATbCA CAEOYIOUIHE MeCTa

) BbLOCJIEHHbIE ClIELHANIbHbIE IOMELIEHHA B Npeaenax 31aHHs 00BEKTA CBA3M,

0) BbiIENIEHHbIE YHACTKH NOMELEHUA A pa3sMeileHia 000pynoBaHns CBA3H,

B) DaTapeinble Ihadbt ¥ KOKTEHHEPD], pa3MeillaeMble KAK BHYTPH 30aHUI, TaK U BHE HX,

r) datapeiiHble OTCERH B COCTaBE 0DOPYIOBAHHSA CBA3U

53 HesaBucMo OT MeCTa pa3MeilleHHs aKKyMYJATOPHBIX OaTapeil HOMKHbI BLINONHSTHCH
cremyromue obiune TpedoraHKUA

531 DOnemenTs! Oatapen ROMKHBI ObITS ROCTYNHBI BAR HX TEKYHIEro OOCTyKHBAHHA H H3-
MEPEHHH

532 Onemextsl Oataped AOMKHLL ObITh 3EIMHINEHBI OT NafeHUs Ha HUX NOCTOPOHHHX
IPEAMETOB, NOMANaHHA XHIKOCTEN H 3arpA3HAICLIHX BELIECTB

53 3 barapeu nojokHb! ObITb 3aLIWINEHB! OT BO3ACHCTBUS HENOMMYCTHMO HM3KOH H BbICO-
KOH TEMIEPATYPH! OKPYXKaKmefl cpelbl, pa3HUlA TEMIIEPATYPhI AIEMEHTOB B COCTaBe 0aTapeH Nnpu
SKCIUTYaTaUHH He XOJDKHA npessiath 10°C

Buumanne: IToHiDKEeHHaA TeMNEpaTypa IAEKTPOJIHTA B 3NIEMEHTaX CHUXKAET AEHCTBYIOLUYIO
eMKOCTh Oarapeu npH paspsne U CHIKaeT crnocoOHOCTb BOCCTAHOBJEHUS €MKOCTH Oartapen npH
3apage ChOMLIKOM BLICOKaA TEMIEPaTypa 3NEKTPOIKTA MOXKET NOBPEAHTD 3NeMeHThl JnurenbHas
HEOJHOPORHOCTb TEMNEPATYPL! 3NEKTPOJUTA B PasHBbIX JIEMEHTAX BEAET K YCKOpPEHHOHN 6e3BO3-
BPATHO# NOTepe eMKOCTH DaTaper H K CHIDKEHHIO €€ CPOKa CITy»Ob!

534 Ilpu pasmewmenun Haraped TOMKHBI HCKJIIOMATLCH MEXaHHYECKHEe HATPY3KH Ha Jne-
MEHTbI, NPEBbIINAIOLOKE 3a1aHHbIE 3HaYEHUN NN NaHHOTO THIA aKKYMYJSTOPOB COITACHO TEXHH-
YeCKOH NOKYMEHTalMH H3rOTOBHTENA

535 Axkymynaropubie Harapen He cnemyer pasMeinarh BONHM3H HCTOYHHKOB BHOpalMH H
TPACKU

54 Tlpu pazmewmenun Hatapen B CNElHabHO BhUAENEHHOM 8KKYMYJISTODHOM HNOMEINEHHH
DOJKHB! cobmonaTthes cnenyiomue Tpebopanus

54 1 barapes n0mkHO ObITh pacnonokeHa BO3MOXKHO 0amxe K 3apAlHbIM YCTPOHCTBAM H
PacnpenesMTeIbHOMY IIMTY NTOCTOSIHHOTO TOKA

> 4 2 IlomewieHue JODKHO ObITh H3OMUPOBAHO OT NONANAHHH B HErO MbLIM, HCNAPEHHH K
ra3a, a TaKke OT NMPOHHKHOBEHMS BOXBI Hepe3 NepeKphLITHE

543 B akkyMyJITOPHOM NOMELICHUM HO/DKHA HCKMOYETHCA MNMOBBIMIEHHAS BJI&KHOCTE,
NPUBOASIIAN K BLINAACHHIO POCH! NPH CHIDKEHHH TeMIepaTyps! Bo3xyxa no 10°C

544 Bricota npoxonos nas obcnyxusanus HarapeH B MoMeLIeHHU nOJbkHa ObITh HE Me-
Hee 2 M

3545 Jlna cHwxkeHus yuiepba, BbI3BAHHOIO BO3MOXHON YTEYKOH 3JIEKTPOJIMTA TIPH 3KC-
UTyaTauuy Oarapen, cTenaxy Ui pasMeUleHus OaTapeH M o NOMEIUeHHs NOJDKHb! HMETH kH-
CIOTOCTOMKOE IMOKPLITHE, NOKHO HCKIIOHYAaThCA BO3MOXKHOE NMPOHHKHOBEHHE BbUIHBLIETOCS 3JiEK-

TPOJIHTA B COCEIHIe NOMELIEHHS
546 Crernb! # IToTONMOR NOMEIIEHHS TOJIKHb! ObITh OKpalleHb! KHCJIOTOCTOHROH KPaCKOH
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MHCeTpyKUHs 110 BKCITyaTaUMH CTAIMOHAPHEIX CBHHUOBO-KHUCIIOTHBIX aKKYMYSATOPHbIX
6arapeit B coctase IIIY Ha o6vexTax BCC Poccum,

54 7 Bce anexTpHYECKHe HeNU B MOMEWEHHH JOMKHbBl BMETb KHCIOTOCTOHKYIO 060104Ky

54 8 Jlng ocsemenys NOMEINEHUS JOMKHEbBl MCIIONbL30BATLCA JaMINbl HAaKaNMBAHHA, yCTa-
HOB:IEHHbIE BO B3PbIBO3ALUHIIEKHYIO apMaTypy OIHa M3 namMn aoMkHa ObITh MOAKIKOYEHA K CHUC-
TeMe aBapHi{HOFO OCBEUIEHHS

549 Jlna HCKIIOYEHHS JJIEKTPOCTATHYECKUX 3apsanoB OOCTYyKMBAIOUIEro NMeEepCcoHana mno-
KPbITHE NOJa JO0DKHO 00ecnediiBaTh CONPOTHBICHNHE TOKY YTeUKH Ha 3eMnio He bonee 100MOwum

54 10 Jina BeHTWIALMH NOMELIEHHH aKKYMYNIATOPHBIX 0aTapelt noaxkHa ObITh BLINIONHEH]
eCTECTBEHHAs BLITAXHAS BEHTIULALIMA, KOTOpas NOJKHA OOECTeYHBATh HE MEHEE YeM OJHOKpaT-
Hbll 0OMeH BO3Iyxa B 4ac JIONMOJIHUTENbHAS BEHTHIAUMA NOMELIEHHS A0DKHA DbITh BHINOJNIHEHA B
COOTBETCTBHH ¢ TpeOOBaHHAMH K BO3MOXHBIM PEXHMMaM 3apsana Oataped npH 3KCIAyaTauu#u ¢
yyeToM 0COOEHHOCTEe NaHHOr0 THNAa akKyMyasTopoB {(¢cM. Paznen 9)

5411 MocrynHble A NPOHHKHOBEHMA OKHA IOMELIEHHA A0JDKHBI ObITE 000pynOBaKkI
METALTHYECKHMH PELIEeTKAMH HJIH apPMHPOBAHHBIM CETKOI CTEKNOM, 1A OKOH HeOOXOZHUMO NpH-
MEHATH MAaTOBOE WIH NOKpbITOe Oes10i KiIeeBOH KPacKOH CTEKIIO

54 12 [loMewnenue DOMKHO ObITE NErKO AOCTYNHO UL 0OCTyKHBAIOLLErO NepCoHana

54 13 B 3nanuax, o00OpynOBaHHBIX BOAOIIPOBOAOM, BONU3N NOMEIUEHUS aKKYMYIATOPHOI
VCTaHOBRH JOJDKHB! ObITb YCTAHOBNEHBI BONOINPOBOAHBLIM KpaH M pakoBMHAa IlpH OTCYTCTBHH B
30aHHK BOAONPoBOaa BONHM3H NOMEIEHUA aKKYMY/IITOPHON YCTAHOBKH JOSDKEH ObITh 060pPYyIOBaH
PYKOMORHHK

54 14 TloMelieHus aKKyMyASTOpHbIX OaTapeit OMyCKAeTCx BHINOAHATbL De3 ecTeCTBEHHOr o
ocsewenist JonyckaeTca Taroke pasMelieHUe UX B CYXHX NOABANbHbIX NIOMEIIEHUAX

5415 Ocranbuble TpeDOBAHUA AOIDKHBI COOTBETCTBOBAThH TpebosanuaM [ nasnt 4 4 Ilpa-

BHJ1 YCTPOHCTBA 3JIEKTPOYCTEHOBOK

55 Tlpu pa3memieHHH akKyMYISTOPHbIX Oarapelf Ha BpiNeNEHHBLIX Y4aCTKAX IIOMELIEHWUS
LA pasMelnedus 000pYIOBaHHA CBA3M NOMKHBI COOMONaThCs caenyIOUuIHe YCIOBUS

551 barapes noyokHa ObITb pacroNoXeHa BO3MOXKHO Oaibke K 3apsAnHbIM YCTPOHCTBAM H

pacnpeneaHTeAEHOMY UIHTY MOCTOAHHOTO TOKA.
55 2 BbolaeneHHblH y4aCTOK NOMELIEHMA IOJDKEH ObITL H3OJNHMPOBaH OT NONAKaHHA B HErO

MbUTH, HCMIAPEHHH M ra3a, a TakKe OT MNMPOHUKHOBEHHUA BOMB! YEpE3 NEepeKpuITHE

553 na cHiokenns ymepda, BHI3SBAHHOIO BO3MOXKHO YTEUKOH 3JMEKTPONAWTa NPH IKC-
ITyatausy OarapeH, CTeJUTaXH 14 pasmetneHns Oaraped M I10A BbIIGJEHHOTO y4acTKa ITOMELIe-
HHS JOJDKHBI HMETh KUCIIOTOCTOHKOE NOKPBITHE, NOJDKHO MCKIIKYATHCS BO3MOXKHOE IIPOHHKHOBE-
HHE BHUIHBLIETOCH ANEKTPOJNHTA HA COCETHUE YYACTKH MOMEIEHMS

554 Ilpu UCNONAL30BAHHH AKKYMYJIATOPOB OTKPHLITONO THIA CTEHb! ¥ IMOTOJIOK [TOMeELIe-
Hiisl, IBEPU M OKOHHbBIE paMb! ROMKHB! OBITh OKpaLI€Hbl KHCIOTOCTONKOR KPaCKOH.

555 Bce anexTpuueckHe uenu , UMeOLUe coeauHenusa ¢ barapeeil, NOLKHBI UMETh KH-
CIIOTOCTOHKYI0 ODONOYKY

556 Ilps#t HCrONLIOBAHHMM AKKYMYJIATOPOB OTKPBLITOI'O THNA JUIA OCBELISHHA NOMELICHUA
JOJDKHBI HCIIOMb30BATHCA aMITbi HAKATHBaHUA, YCTAHOBNEHHDLIC BO B3PbIBO3AINHIOCHHYI) apMaTy-
py QOaua ¥3 nammn a0spkHa ObITh NOAKIIOYEHE K CHCTEME aBAPHIHOTO OCBEIIEHHA

557 [ng HCKMOYEHHS 3NEKTPOCTaTMYECKMX 3apsiioB 0OCHYXHBAIOILIErO NepcoHala Io-
KpbITHe NONa Ha y4acTke pazMemenns Oarape nopkHO obecneynBaTh CONPOTHBIEHHUE TOKY yTeu-

K Ha 3eMT0 He bonee 100MOM
558 Jlna BeHTHNAUUH NOMEMIeHHA OOJDKHa ObITh BBIMIONHEHA eCTeCTBEHHAR BLITAKHaA

BEHTHASALNA, KOTOpasx nOoKHa oDecneuHBaTh He MeHee YyeM OOHOKPaTHbIH oOMeH BO31yxa B HaC
559 VYuacTok nns pasMelleHis akKyMynsTopHOH Oataped B MOMeEIIEHHH OOJKEH HMETh
OTPaXKaeHHA, NO3BOSIOLINE JOCTYIT TOJBKO I 00CTY»KHUBAIOLIEr0 NEPCOHANA
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HHUCTPYKUHA 110 OKCTUTyaTalM K CTALHOHAPHLIX CBHHUOBO-RMLIIOTHbIX dKKYMYJIATOPHbIA
Oartapeil B cocTaBe 1Y Ha o6vekTax BCC Poccuu.

5510 B 3naHusx, 060pynoBaHHbIx BOZONPOBOAOM, BOMH3H NOMELIEHHA | B KOTOPOM YC-
TAaHOBJIEHA aRKYMYSTOPHan OaTapes, ROMKHbB! ObITh YCTAHOBNEHb! BONONPOBOAHLIR KpaH H pPako-
piHa Ilpi OTCYTCTBHM B 342HHH BOAONPOBOA3 BOJMM3H NOMEUIEHHS aKKYMYNATOPHROH YCTaHOBKH
noskes ObiThb 000pyn0BaH PYKOMONHHK

56 YcraHOBKa CBHHUQBO-KHCIOTHLIX OATaPER B OTIENbHLIX AKKYMYNSTOPHLIX NOMELIEHH-
AX AOJIKHA MPEAYCMaTPUBATD CAEAVIOEE

561 OnemenTts! unu MOHOOROKM, COCTaBNANOIME DaTaperd, ROMKHB! OBITH YCTAHOBAEHD
Ha CTEJNaXH KOMIAKTHO ¢ coBMoaeHHEM TpEOOBAHHH TEXHHYECKHX YCIOBHH Ha CTENNaXH

562 3nemenThl M MOHOONOKH, OaKM KOTODBLIX H3rOTOBJEHbI H3 nnacrmaccel SAN
(nomuctupon-akpuno-uuTpun) wiy ABC (akpunoHutpun-Gyraaues-crupon), MOTYT YCTaHaBH-
BATbCA HAa HEMETAJUTHYECKHE cTe/naxH 0e3 H30NHPYIOWMX NPOKNaAoK (NOALIOHOB)

563 Merammyeckyue CTENIAXH NOUKHBI HMETh H3ONHUPYIOLIEE NMOKPBITHE, B TIPOTHBHOM
CJIy4ae 31EMEHTH! U MOHOOIOKH JO/MKHbBI YCTAHABAHBATLCHA HA TAKHE CTENNAXH C HCMONbL30BAHHEM
MOAAOHOB HMJTH H30JHPYIIHX NPOKIaL0k

564 Crennaxxy OOJDKHBI ObITh H30MKPOBAHb! OT NT0J1a MOCPEACTBOM H30JITOPOB

5635 Cremnaxy ans akKyMynsTopHbiX Oarapeil HanmpsokeHUem He Buuue 488 MmoryT ycra-
HaBNIUBaTLCA De3 H30ITOPOB

56 6 Onementnl HaTaper RONKHB! Pa3MEWIATHCA Tak, uyTOObl OTKPLITHIX Hacred Dartapeu,
HMEKLIIX PasHOCTh noTeHuuanoB Honee 110B, Henb3sn OpUI0 KacaTbCs OAHOBPEMEHHO, 3TO Tpebo-
BaHHE BLIMONHAETCA, €CJIH PACCTOAHME MEXIY 3THMH YacTAMM IpeBbllIacT |,5M, B NIPOTHBHOM
cyyae BCe TOKOBEXYUIHE YaCTH H COSAMHEHUS HNOKHBI OBITh H30JIUPOBAHBI

5 6 7 3a30p MexmIy TOKOBENYLUMMH YacTaMu Oaraped, MMEIOUIUMHU Pa3HOCTb NIOTEHUHAS OB
bonee 248, nomkend Obrtb He Menee 10MM, B NPOTHBHOM CAyHae HOJDKHA HCTIOAL3IOBATHCA COOT-
BETCTBYIOLLAA H30MAUHUSA

56 8 Ilpoxon Mexny psnamu Oarapen H0JDKEH ObITh NPHUMEPHO PaBEH NMOJYTOPHOH riTybH-
He 3JieMeHTOB, HO He MeHee 0,8M npy OnHOCTOPOHHEM OOCTYXUBAHHH, TIPH NBYXCTOPOHHEM 00-
CYXXHBaKHMH BEJHUYHHA [IPOX0JA OMKHA COCTABIIATL HE MEHEE I M,

569 PasMeweHne Oarapel OTHOCHTENIbHO OTOITUTENbLHLIX MPHOOPOB MOJDKHO UCKJIKUATh
MECTHLIH Harpes 3JIEMEHTOB

56 10 Tlomwnouenne akKyMyJIITOPHBIX Darapen K 3NEKTPONUTAIOINER YCTaHOBKE AOJDKHO
BBIIQJIHATHCA MEAHbIMH MY &IIOMHHHEBBIMH HEH3CIHMPOBAHHLIMHM LUMHAMH HJIH KaOENSAMH C KH-
CIOTOCTOHKOM H30IALHEH

56 11 CoennHenus M OTBETBAEHHS IDHH ¥ Kabenei DOJDKHBI BLINOJIHATBCA, KaK [MPaBHIIO, C
noMoLb 00JToB (32 MCKIIOYEHHEM MECT NPUCOENHHEHUS ITMH Y KabeneH x aneMeHTaM co CBap-
HbIM coenquHeHHeM) Mecra npucoenHHeHHs MHH H kabeneit Kk aneMeHTaM ¢ OOATOBLIM COENHHE-
HHeM DOUKHB! 00Ny KHBATLCH

3612 Duekrpirieckue COSAMHEHHN OT BLIBOLHOH TUIMTh!I H3 aKKYMYIATODHOIrO NOMELIe-
HHA 10 KOMMYTAUMOHHLIX anmnapaToB H PacNpPEenenMTEeNbHOrO UIMTa NNOCTOSHHOIO TOKA HOJDKHBbI
BLINOJHATECA KabeasiMH UK HEU3OAUPOBAHHBIME ITMHAMM

56 13 HewnsonupoBaHHple NPOBORHUKM NOJDKHBI ObITL ABAXLI OKPAWIEHBI KHCNOTOCTOH-
KOH KpacKo# no BceH JUIHHe, 33 HCKHOYEHHEM MeCT COEOHHEHHS IIHH, NPHCOEXHHEHRHA K 3JIEMEH-
TaM M Ipyrux COoeAMHEHHH, HeOKpalleHHble MECTa AOJDKHB! OBITh CMa3aHbl TEXHHYECKHM Ba3CJIH-
HOM

56 14 PaccrossHHE MexIy coceIHHMH HEH3OAHPOBAHHBIMH LIMHAMH KOJDKHO OTPENC/IATh-
C pacyeToM Ha AMHEMIYECKYK) CTOHKOCTh, YKa3aHHOE pacCTOSHHE, @ TAKXKE pPaCCTOAHHE OT LIHH
10 yacTeil noMeleHHs H Qpyrux 3a3eMIeHHbIX YacTeH NODKHO DBITh B CBETY HE MeHee SUMM
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HiHC TPy KUMA N0 3KCNAYaTALHH CTAUHOHAPHSIX CBHHIIOBO-KMCIOTHBIX aKKYMYJISTOPHBIX
Garapeit B coctase JIIY Ha obvekrax BCC Poccum.

5615 IlHbl 10MKHBI NPOKNALbIBATLCA Ha M3OAATOPAX H 3aKPEMJATbCA HA HHUX LIMHO-
nephaTensiMi

56 16 Tlponer MexAay ONMOPHbIMK TOYKaMH LUMH NOMKEH ObiTh He Oonee 2M Hionsropn,
HX apMaTypa, OeTanii U8 KPenIeHHS LKA K NOAREPKUBAIOLII{E KOHCTPYKLIMK AOJIKHBI DbITh 35eK-
TPHYECKH H MExaHHYeCKH CTONKMMHM NMPOTHB LNHUTEILHOrO BO3NEHCTBHA NApOB 3NEKTPOJIMTA 3a-
3eMIIEHHE MOIEPKIBAIOLLIHX KOHCTPYKUHH He Tpedyercs

5 7 Pasmewenie ankyMyasTopHbx Oatapelt B ikadax M oTcekax ¢ 3neKIpoodopyaoBaHyem
J0JRHO BBINOAHATLCS € COOMIOAEHHEM CNeMVIOIHX TpeboBaHHH

57 1 barapeiinble mxadsl 4 OTCEKH NOMKHBI ObITh 3aLUAUIEHD] OT NOBPEXACHHUA INEKTPO-
JIMTOM B CITYy4ae ero yTe4K¥ KUCTOTOCTORKHM NOKPBITHEM

572 [JosmxeH ObiTh HCKMOYEH RONOMHHTEAbHBIN Rarpes 31eMenToB batapel TerioM, Bbl-
nefgeMbIM CMEXHBIM ¢ MECTOM pa3Melenns Oatapen obopynosatleM

573 Barapeiinbie wkadpb! ¥ OTCEKH TOMKHBI OBITH 0060pyAOBaHB! BEHTHISALIMOHHBIMYE OT-
BEPCTHSIMK NS YIANEHHN BLINENMBLUMXCA U3 3AeMEHTOB Daraped razos KOMHYeCTBO M ILIOWAAbL
BEHTHISUHOHHBIA OTBEDCTHI HOMXKKEBI ObITE HE MEHEee pacCUMTaHHbIX (CM Pazzen 6)

5 74 MakcumanbHas MoLHOCTh, notpednsemas ot JITY Oarapeeii npwu 3apazne, (6e3 npu-
MEHEHHA MPHHYAHTEAbHOR NPUTOYHO-BLITAXHON BEHTWIALUKK), HE JOJIKHA NTpeBbaTh 3xBT

58 YcraHOoBKa CBHHILIOBO-KHCIQTHBIX 0aTapedl Ha BLLAENECHHBLIX YHAaCTKaX NOMEUIEHHH ¢
31eK1poo0opyIOBAHHEM, B IIKadaX M OTCekaX NOJKHA BBIIOJAHATHCH C YHETOM CAEAVIQUIMX Tpe-

GoBaHHI
58 1 B kauecrse 3JIeMEHTOB ML KOMILTEKTOBaHUS O3aTapen NOKHBI MCIONb30BaTbCA rep-

METH3HPOBAHHbIE ARKYMYAATOPb B MOHODNOKH Ha Bblre/ieHHbIX y4aCTKax INOMEWEHNSA ROITYCKa-
eTCAd HCMOJIb30BAHHE OTKPLITHIX THIMOB AKKYMYJSITOPOB H MOHOOJOKOB HOMMHAJIBHOH €MKOCThIO
ne Oonee 200A u ¢ ONTOBBIM COETMHEHUEM

5 8 2 119 BOCCTAHOBAEHMA €MKOCTH DaTraped HOJDKEH MCIOAb30BaThC TOMBKO PEXHUM 3a3-
pana no rpaduxy Ul npu crabunyusanuy noa3apsaaHoOro HanpsokeHns

5 8 3 BoinpsaMHTeNbHBIE YCTPOKHCTBE, UCNONB3YEMBIE IS 3apsla, NOJDKHBI UMETh 3alIUTy
OT IOBBILEHHUS BHIXOMHOTO HANpPsXKEHHA, NPEBbIMIAKIIET0 HANPSKEHHUE MOCTOSHHOIO NOA3apAna
Oataped PexomeHOyeTCs HCNOML30BAHHE BBLIMPAMMTEBHBIX YCTPOICTB, HMEKIIUX TeMmneparyp-

HYI0 KOMITIEHCAUHIO HanpsXXeHHA noa3apana darapeu
5 8 4 JnemeHTbl AOKHAI YCTAHABHBATHCA HA MOJIKAX wikada WIM B OTEKaX € yHETOM Tpe-

bopanud nm S66uS567

5835 Jlna mexpsanHbIX COeRMHEHMI ¥ nOIKmoOHeHMs DaTapen X 3JIEKTPONUTAIOEH yCTa-
HOBKE IOJDKHBI NPUMEHATBCH Kabend ¢ KHCIOTOCTOMKOH M30AALHEH, YIOXEHHBIE [0 CTEHKaM
wkagda (otceka) Oe3 obpazoBanus nerens

59 [lna npemynpexneHHs HEXenaTeJbHbIX MOCNCACTBMH, BbI3BAHHBLIX HEIPaBOMEPHBIMH
NEACTBHAMH OOCTY>XKHBAIOWIEr0 NepcoHana, ¥ UneHTHPHUKaLun batapeit B MECTaX pa3MEIIEHHA aK-
KYMYASITOPHBIX 6aTapeit NomKHbI ObITh BHIBELIEHBI COOTBETCTBYIOLHE 3HAKH U NTAMATKH

591 Ha sxonHO#H IBEpH BBLAEJNEHHOI) 8KKYMYJSTOPHOTO NOMEUIEHHUA OOJDKHB! ObITh Ha-
HeceHa Haamuch «cAKKYMYJIATOPHAS» 1 BoiBermeHp! 3anpeinaroinue 3Haky OesonacHoctH 1.1,
12113n0TOCT 124 026- 76 («3AITPEIHAETCSI T1I0JIb30BAHUE OTKPLITEIM OI'HEM),
«3ATIPEHJAETCS KYPHUTD», «BXOJ] 3AITPELIIEH»)

592 Ha BHIHOM MeCTe aKKyMYJATOPHOTO NOMELEHns, WKada HiH OTCeKa J0JpKHA ObITh
BbIBELNEHA MNAMSTKA C YKA3aHHEM CNeOyIOWHUX JaHHbIX

* HOMHHATBHOE HanpsHkeHHe Darapew,

® THN NEMEHTOB IUTH MOHOONOKOB H Ha3BaHle H3rOTOBHTENA,

* HOMNHAJIbHAA €eMKOCTb DaTapeH,
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HHC1PYRIINA 110 3nitiyaTaiHH CTALIHOHAPHBIX CBUHIIOBO-KHCIIOTHBIX aRKYM) JISTOPHLIX
Oatapeii B cocTase DI1Y nHa obnexrax BCC Pocenn

¢ YHCIO 3n1eMeHTOB (MOHODNOKOB),
® COAEpXaHNE CypbMbl B NOJIOXHTENbHBIX 3ACKTPOAax ~eMeHToB (MOHODNMOKOB),
® naTa BBOZAZ OaTapey B 3KCMAYATAUHO

593 Ha BxoaHou asepy foOMeElIEHHS, B KOTOPOM BbIAGNEH y4aCTOK INS Da3MeUleHHs ak-
KyMynSTOPHO# Oatapey, a Taxke YCTaHOBNEHb! Wnahbi KAH OTCERM C AKKYMYAATOPHbIMM Oara-
pesMH, HOhHbL ObITh BbIBEIUEHbI 3anpeuiaromide 3Haku Oesomachoctd 11 w12 no T'OCT
12 4 026-76 («3ATIPEILIAETCS IHOJIb30BAHWE OTKPBITHIM OI'HEM», «3AITPEIIIAETCA
KYPHUTDb») 3TH me 3HakH HOJDKHLI ObITh NpOAyONHpOBaHbI HA NEPEOHHX TNaHensx ukados
(OTCEKOB), I'l€ YCTaHOBNEHb! AkKYMYJIATOPHbIE DaTapeH

594 B nononsenue X NaHHLIM, Yha3aHHbIM B 1 5 92 B namsitke PEKOMEHIYETCH MpHBO-
IHTb CJAEAYIOUHE CBEAEHHS

* HOMHHaNbHAA TUIOTHOCTb M YPOBEHDb 3JNEKTPONHTA (AA OTKPBITHIX THMOB 8KKYMYJATO-
pos),

* KOHEYHOE 3HauyeHHEe HanpskeHHs OaTapeH B KOHLUE pa3psana M JOITYCTHMOE HalpsiieHHE
pa3psna OTAENbHLIX 3IEMEHTOB B COCTaBe DaTaper NpH 3aAaHHOM PeXHMe paspsia,

® eMKOCTb WIH BpeMa pa3psia HaTtapen pacyeTHbIM TOKOM Harpy3ku norpeburens,

® JOMYCTUMBIH METOR 3apANa akKKYMYJISTOPHOH 0aTraped ¥ eMy COOTBETCTBYIOUIHE 3HAYE-
HHS OI'paHHYEHHH

5 10 Ilpu ycTaHOBKE aKKyMYJATOPHBIX DaTapei B CEHCMOONACHBIX PaiiOHAX NOJDAHB! ObITh

NPUHATBHI MEPBI N0 YCHIIEHHIO pa3MeEINeHNs anKyMYJISTOPOR

® HCNONL30BaHHUE CTeIaXed B CEHCMOCTOHKOM HCIIONIHEHUH,

® YCTaHOBKa CTeJUIaXKei Ha eIMHbIA «rnaBatonim QyHIaMeHT,

® JIOTIONHUTENBHOE KPEIUIEHHE aKKyMYJNATOPOB Ha CTeJUIaXax COrnacHO peKOMEeHAalHH
POU3IBOAUTENA,

® HCIIOJb3OBAHHE B Ka4ueCTBE BHIBOOHBIX TOKONPOBOAOB I'ubkirx xabeneit nnu nadbesibHbIX
BCTABOK B Pa3pbiB WHHHBIX TOKOIPOBOIOB

6. TPEBOBAHHS K BEHTH/IAIHAA AKKYMYJIATOPHBIX YCTAHOBOK

6 1 HeobxonuMoCTE NpHMEHEHHA BEHTHAUMH IPU 3KCIUTYaTAUHMH YCTAHOBOK CBHHLIOBO-
KHCIOTHBIX aKKYMYJITTOPOB OOOCHOBBIBAETCH CAENYIOLUIHMH TOJI0XEHUAMH

a) BCAEACTBHE 3NEKTPOJIMTHYECKOI'O Pa3jiOXeHHd BOABI B akkymynaropax (0COOEHHO B
KOHUE 3apsja WIH NpH WIHTEIbHOM Nepesapane) barapes npoM3BOAMT CMECh ra3oobpasHex rpo-
AYKTOB, OCHOBY KOTOPbLIX COCTaBISIOT BOAOPOAR K KHCIOPOA,

0) 6onblnoe KOMMHECTBO ra30B NMPOM3BOAKTCH IIPH HANpsXKEHHH 3apANa aKKyMYJIATODOB,
NPEBbIIAIOIEM HAlIPSXKEHUE HHTEHCHBHOIO ra3oobpaszopanns,

B) BhIACJIEHHE Ia30B H3 aKKyMYNATOPOB MOXET NPOJOIAAThCA TAKOKE Ha MPOTHKEHHH Yaca
OCne OTIUTIONEH M 38PAXHOIO TOKA,

I') IPH 3JIEKTPOJIH3E BOAbI KOJIMYECTBO 3JIEKTPHUECTBA, paBHOE 1A 4, MPUBOAMT K pa3noxe-
Hio 0,34r sons! ¢ obpazosannem 0,421 popopona # 0,21n xucnoposa (MpH HOPManbHOM aTMO-

ChepHOM naenexnu 1 Temmepatype 0°C),

R) NpH HaNMYHKH MCTOYHHKAR BOCINaMeHeHHs o0pa3zoBaBinascs BOAOPONHO-BO3MYLIHAS
CMECL B3pbIBAETCH, ECNIH COOTHOMEHHE 00BEMA BOJOPOA B 3TOH CMECH NMPEBLICHT MMHHMAaNbHbIH
Upenen B3puiga - 4%,
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WMucTpy KUKA N0 IKCILTYaTallH CTaUHOHAPHBIX CBHHLIOBO-KHCIIOTHBIX aKKYMYJIATOPHBIX

Gatapeit B coctaBe DTV Ha o6pexTax BCC Poccum.
e R N ———

e) B3pbiB BOAOPOAHO-BO3AYLIHOH CMECH MPEAOTBPALIAETCSA NPYU €€ PACCPEAOTOHEHHH ecTe-
CTBEHHOI WIH NPHHYAUTENLHON BEHTHAALMEH B 00bEME pazMenieHHs Oarapen 10 KOHUEHTpaumy,

MEHbLIEH MHHHMAILHOTIO Npenena B3pbiBa,
X) yKa3aHHOE pacceMBaHiie He Bcerna Moxer ObiTe 0obecneyeHo BONHM3M BEHTHNALUMOHHDIX

OTBEPCTHIT HH NPEROAPAHHUTENBbHBIX KIANAHOB aKKYMYAATOPOB (Ha paccToOAHUK a0 0,5M)

6 2 [lomelienus, KOHTEHHEPb! WM WIKadb!, B KOTOPLIX pa3MeLIeHbl aKKYMYJISTOPHbIE Oa-
Taped NpH 3KCTLTyaTalH, MOXHO PaCCMATPHBATh C YYETOM BhIIIEH3I0KEHHOIO HOCTATOYHO BeH-
THJIHPY €MBIMH, eC/IM exeyacHbl 0ObeM cMeHseMOro BO3oyXa B MOMEILEHUY YOOBIETBOPAET Clie-

JYKUEMY VPABHEHHKD
Q:'\? g-s nef , Foe

Q - 06beM CMeHAEMOTO (LMPKYAMPYIOLIEro) BO3MYXa, M /4,

v - KO3QPHUHEHT pacceHBaHUsl BOLOPOOHO-BO3RYIIHON cMmecH B oObeMe pasMernenus Oa-
TApEH 1O KOHUEHTPALIHH, MEHbLIEH MIHUMAIBHOTO Npenena B3PbiBa,

0

_ 96% Y
4%

q - 00beM NPoH3BOAAMOro Bonopona, 0,42%¥107 m'/A.u,

s - MPOM3BOACTBEHHBIR 3anac, IPYHUMAETCA paBHbIM 5 (IR noa3eMHoro pasmelnenus 6a-
Tapey NPUHHMAETCs paBHLEIM 10),

n - YHCJIO 3NIEMEHTOB (aKKyMynaTOpOB) B Darapee,

I - TOK, pacxomyeMblil IIPY 3apAAe Ha IPOH3BOACTBO BOXOpoaa, A

V

C y4eTOM KOHKDPETHBIX 3Ha4eHHH K03QDUUNEHTOB vV, q ' § YPaBHEHHE NPHHUMAET YIIPO-

HIeHHbII{ BHA
(=005 n-/ M /4.

3Hauenne Toka I 3aBucUT OT pekuma paboThl 3NEKTPONHUTAIOWEN YCTAHOBXH B KOJIMYECTBA
CYPbMBI B DELIETKAX MOJIOXUTENBHBIX 3NEKTPOAOB aKKYMYJIATOPOB, NPHMEHEHHBIX 1S KOMILIEK-
ToBaHus Oatapeu A aKKyMyasTOpOB , [TONOXHUTENbHBIE JIEKTPORbI KOTOPLIX COAEPXKAT KONMHYE-
CTBO CYpbMb!, npeBbIuiaroumee 3%, 3Ha4eHNa Toka onpeaesnsores no tabn 6 1

Tabnuua 6.1
PexxumM 3apsna Tok, I, na 100 A 4 HOMH-
| HanpHO#M eMkOCTH OaTapen
1 Pexum miMTenbHOro noa- Rapan no rpaduxy IU no na-
3apana, MOKPBITHE MHKOBBIX npsokenus 2,23 B/an | 1 A
Harpy30K |
2 Bbypepnas pabota \  3apsin no rpaduky IU 1o Ha-
o npsukeHun 2,4 B/an 2A
3 dopmupoanue Darapen, | 3apsn no rpaduky I npu Ha-
DABHHTENbHbIE 3aPAAbI npsxeHuy bonee 2.4 B/an 5A

IIprotevanne U18 DEPBOro pexEMa QOMVCTHMAL He Yame 1 pa3a B Mecau 33pATal no rpaduxy JU 1o HampsskKe-
Hug 2,35 B/a3x

JIn8 akKkyMyISTOPOB, MONOXHTENbHbIE 3NEKTPOABl XOTOPLIX comepxaT MeHee 3% CypbMBl,
3HaYEHHA TOKa Ui pexiiMoB paboreinonn 1 u 2 tabn 6 1 npu pacuere 06beMa cMeHAEMOr0O BO3-

ayXa B YaC YMEHbUIAKOTCA B ABa pa3a
[Tpn noMmnexkrauun OaTaped KaTUIMTHYECKHMH pOOKaMH MAH TIPH HCNOJNB30BAHHH repMe-

TH3HPOBAaHHBIX aKKYMYINSTOPOB (C BHYTPEHHel pekoMOHHauHel KHCIOpOJa) 3HaueHHd Toka A
2)



HHCTP}’KU.HH (10 AKCIUyaTalH CTALHOHAPHLIX CBHHUOBO-KUC/IOTHLIX aKKYMYRATOPHLIX

Garapeit B coctase JITY Ha o6wvexrax BCC Poccuu
W

pacuyeTa BEHTHASAUMK 1ns pexumos pabotei no nn 1 u 2 Tabn 1 ymenvwarotes 8 4 pasa Ilpy npu-
MEHEHHH KaTANUTHYECKMX nNpodOoK UX 3(EPEKTHBHOCTE AOAAKHA TNPOBEPATLCA  E€XKErOIHO
(Hanpumep, 10 pacxony BOIbI)

6 3 Mecra nna pa3meiieHus CBHHLIIOBO-KHCIOTHLIX AKKYMYATOPHbIX DaTapeil, B TOM yucie
BLIAENEHHbLIE YHYACTKH NPOH3BOACTBEHHLIX NOMEIEHUH, Likadbl, KOHTeliHepb! H OTCEKH XaK npa-
BUAO NONXKHBL 00ecreurBaTh YCNOBUS B3PLIBOOE30NACHOCTY 1 NOKAPO6e30nacHoCTH NP X ecTe-
CTBEHHOW BeHTHJHAUMHK LIMpkymsiums BO3OyXa B NMOMEUIEHHAX NOJXHA OCYIUECTBAATHCS 4epes
BXOIHbIE H BbIXOMHbIE BEHTHJLILHOHHbBIC OTBEPCTUA MHUHHMANbLHYIO MIOWALRbL CEHEHHS! BEHTIHIA-
IIHOHHKLIX OTBEPCTHH U CMEHbI pACCYHTAHHOro no n 6 2 obvema soszgyxa 0e3 NpHMeHeHHs NpH-
HYAHTEAbHOH BEHTHAALHM OTIPEAENAKT U3 YCIOBHA'

$>28-0 cM’ , TIe

Q - 06beM LIMPKYAUPYIOLIEr0 BO3NYXa B M /4
PKYJHDPYIO nyX

[Ipy 3TOM MHHEManpHas CKOPOCTb NMOTOKAa BO3AYXA B BEHTUIALUHOHHBLIX OTBEPCTHAX NMpH-
HUMaeTcs pasHow 0,1m/c

6 4. Ecnu HeBo3MOxHO oDecnedHTh €CTECTBEHHYIO CMEHY BO3AYXA Hepe3 BEHTHIIAUHOHHbIE
OTBEPCTHI, AOMxHB ObITh 0D0pYNOBaHb! CEMHANbHbIE KaHaJbl, HMEIOLIME Ha BbIXOAE BO3BbILIE-
HUE HaJ KphilneH 3gaHus He Menee 2m. KaHans! He NOJDKHB MMETh CBA3H © BBITSOKHBIMH KaRalaMu
30AHUA, IbIMOXOAMU H C BXOIZHBIMHU KAHANAMH CHCTEM KOHIULHOHUDOBAHUS

6.5. OxHa ¥ QOPTOUKH NOMELEHUA MOTYT PACCMATPHBATLCA KaK BEHTHIALIMOHHLIE OTBEp-
CTHA, €CJIH OHH OCTRK)TCA B TEYEHHE BCEro NMPOLECCE 3apANa OTKPBITIMK NpH MOObIX 00CTOSATE b~

CTBaX
6 6. Ecnu ecrecTBEHHOH BeHTHIALMEH HEBO3MOXHO O0ecneyHTh pacCYHMTaHHBIH 00bEM

CMEHbl BO3XyX4, J0JDKHA ObITh NMPUMEHEHA NPUHYAUTENIbHAS NPUTOYHO-BBITSKHAS BEHTHIALMUA C

HOCTATOYHOH NPOU3BOOHTENLHOCTDIO.
6 7. Bo3RyloHbIR NMPHTOK K&K APU €CTECTBEHHON, TaK ¥ NPUHYAHTENBPHOH BEHTHIAUHK

NOKEH ObITh HMCT, HE COOCPXKATh OTHEONACHBIX KOMNOHEHTOB, HANPABAATLCH DNH3KO K NoJy H
obnyBats BCe 31eMenThbl Datapen OTTOK BO3HYXa M3 NOMELUEHHMA A0JukeH obecrneynsaTbea ¢ BO3-
MOXHO CaMOH BBICOKOH 4YaCTH NOMELIEHUSA Ha CTOPOHE, NIPOTHBONONOKHON MECTY NTPHTOKA

6 8 Ecau csodonnbiit odpeM Bo3Oyxa B noMemeHnn V, npespituaer Oonee 4eM B 2,5 pasa
pacyeTHOE 3Ha4YeHHe MHHHMaTbHOro obbemMa uMpxynauuu Q, Mecra BO3OYLUHOro NpUTOKa H OTTO-
ka Moryt 0bopynoBaThCst Ha OHOM cropoHe nomemeHus CBoboaHbI 00beM BO3XYXa V. Onpe-
AENAETCH M3 COOTHOINEHUA

V. =V-V ,Jrae

e V - obmuft o0veM nomenienus;
¢ V- ofnem, 3auumaemeiit OaTapeeii ¥ apyrumM obopynosasnem B NOMEIECHUHA

6.9 Ilomemernns nna pasMelleHnn Dataper OTKPBITHIX AKKYMYAATOPOB, IS KOTODBIX HC-
NONB3YIOTCH peXUMBI 3apsana no nn 2 ¥ 3 1abn 6.1 ¢ HanpsxkeHusIMH, BIU3KUMH MIH IPHOIH-
KAWHUMHCA K BENIUYHMHE HANpsOKeHUs HHTEHCUBHOrO Ia3oo0bpa3oBaHus, JOLKHbI ObrTh 00s3a-
TeJIbHO 000PYAOBaHE! TPHTOUHO-BLITAXHON BEHTWIALHEN U TaMDypOM

6 10 Ilpu HeoOxomumoOCTH NpUMEHEHUS InA 3apsana Oaraped OTKPLITHIX AKKYMYISTOPOB
Oonee HHTEHCHMBHOTO DEXHMa 3apANa, YeM 3TO TPEAYCMOTPEHO NpPOEKTHOH NOKYMEHTalMei,
JOKHB! MPHMEHATLCA OONOJHMTENbLHLIE NEPEHOCHbE BEHTHJIALHOHHLIE YCTPOHCTBA, o0ecneun-
BaroimMe B COBOKYNIHOCTH HEOOXONHMbIH MHHUMAJIBbHEIH BO3OyX000MeEH
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HMHCTPY KUMS 110 IKCIUTYAaTAUNY CTallHOHapHbIX CBHHIIOBO-KHC/IOTHBIX aKKYMYATOPHBIX
Garapeii B coctase J11Y na ob6nexrax BCC Poccun

6 11 TlpuHynuTenbHas BeHTMASUMS IMPHY YCKOPEHHOM 3apsaje OatapeM NMOBBLILUEHHbIM Ha-
Nps»eHHEM J0hHA ObITh BRIKOYEHA B TeYEHHe BCEFO BpeMeHH 3apana [Ipu 3tom B DITY nomxua
ObITh NPEAYCMOTPEHA DNOKHPOBKA BIUIKOUEHHA BBITPAMUTENbHLIX YCTPOMCTB B PEXKUME YCKOPEH-
HOro 3apsza Darapeil npy BLIKWIOYEHHOH NPHHYAHTENbHOH BEHTHARLMH aKKYMYJASTOPHOIO NOMe-
wenus Eciy 3apan Oatapen BeneTCs NpH HaNpsKEHHH, PABHOM WM MPEBLILLIAKOILEM HANPAXKEHHE
MHTEHCHBHOTO razoo0pa3oBanus (paBHOM M npesbilnawiueM 2,4B/3n) npuHyauTenbHas BeHTH-
nsUHA 10JDKHA npoaoskaTs padoty no kxpajiHeit mepe 1 uac nocne oTkmoveHns batapeu or 3aps-
na

6 12 B pabounx nomemenusx, rue Heobxonumsii Bo3gyxoobmen MoxeT 0becneuuBaTsCs
eCTeCTBEHHOH BEHTUIIALIEH, aKKYMYISTOPHbIEe DaTapen MOTyT ObiTh pa3MellleHbl Ha OMOPOXKEHHBIX
BbIACAEHHbIX Y4ACTKAX, B WKagax UM OTCEeRaX ¢ NUTaeMbIM obopyaoBanueM J{oCTyn K BUM 10J-
heH ObITb BO3MOXEH TOJIbKO C NPUMEHEHHEM HHCTPYMEHTA (HanpHuMep, KIOUeH, 3aMKOBLIX MexXa-
HH3MOB U T IT )

6 13 Paboune nomelneHys, Ha BBIACIEHHBIX y4aCTKAX KOTOPBIX YCTAHOBJNEHb! aKKYMYyJLi-
TOpHble DaTapeu (B TOM 4Mce H B iKadax MIH OTCeKax), ROMKHBI UMeTh cBOOOnHbIR 00BEM BO3-
IyXa Ve, N0 KpaiiHeH Mepe B 2.5 pasza NpeBbllIaloHid HeOOXOHMYIO PACYETHYIO BEIMYMHY BO3-
ayxoobmena Q B npoTHBHOM Crydae Hap darapesMu A0MKHBI ObITh YCTAHOBAEHB! 30HTHI ¥ obec-

neyeH NPHHYIHTENbHbIH OTTOK BO3OyXa B OTKPLITOE MPOCTPAHCTBO
6 14 Ecnu B noMelieHMH yCTaHOBJEHO Heckonbko Oarapedi, TpeOyembrilt MHHMMAaNbHbIM

00beM BO3LYXOOOMEHA Onpenensiercs Kak CyMMa MHHUMaNbHLIX 00bEMOB LUMPKYINPYIOLIETO BO3-
Iyvaad A KaKIOH Oarapes

6 15 Ilpu paboTax ¢ aKKyMynsaTOpPHbLIMH DaTapesiMi, HAXOASUIMMHUCA B PEXKHUME NOA3apsia
(HO He 3apsana) NoJib30BaHHE MHCTPYMEHTOM M npubopamu, cnocobHbIMM MPOU3IBECTH HCKpOOOpa-
30BaHMe, NOITYCKAeTCA HA pacCTOSHHM, npeBbliaromeM (0,5 M OT BEHTWIMLHOHHLIX NpodOK WiH
[IpenOXPaHUTENbHbIX KJIAMTaHOB 3NEMEHTOB [IpuMeHseMble NepeHOCHbIE NAMIMbl AOJKHBI OBITH
YCTAaHOBJIEHBI BG B3PbiBOOE30MACHYIG apMATYDY

616 Ecnu Ha Oatapee wnu BOmMM3M Hee HeoOxomumo nposenerHe padoT, CBR3ZHHBLIX CO
CBApKOIi, Maikoli, HCnoNb3oBanueM abpasuBHOro WiH Apyroro ofopynoBanus, cnocobDHOTO BhI-
3paTh HCKpooOpaszoBaHue, OaTapes nOKHA ObITh OTKIIOYEHA OT 3NEKTPONMUTAOLIEH YCTAHOBKY Ha
BCE BpeMs NMPOBEeneHHs padoT, a moMelieHue nepen HavanoM pabor noyKHO ObITh HCKYCCTBEHHO
NPOBETPEHO B TEUEHHE Haca

6 17 Tlpu paborax ¢ Oarapesmu HeoOXORUMO TaxXKe PYKOBOACTBOBATBHCH TpeDOBaAHHAMM,
H3noxeHHbIMHU B Pasnene 13 Hacrosueit MucTpykumu u B neucTeyrowmux Iipasunax akcruryarauu
3NeKTPOyCTaHOBOK noTpedurenei

7. MOHTAX AKKYMVYJIAATOPHBIX BATAPEA

71 IlpH U3BLATHH aKKYMYIATOPOB M3 YNAKOBKH CHEQYET NPOBEPHUTH KOMIUIEKTHOCTL IO-
CTABKH ¥ COCTOsiHHE COCYAOB, KPbIWIEK H BLIBOJOB 3NEMEHTOB M MOHOONOKOB MexaneMeHTHbIE
NepPEMBIYKY 1 KOBLEBbIE KJIEMMHbIE HAKOHECYHBKH BXOAST B KOMILIEKT NOCTaBkH [1g axkymyna-
TOPOB ¢ pe3b00BbIM COETHHEHHEM BLIBOAOB B KOMILNEKT MOCTaBKH BXOAAT Takxe Honrwl, waidsl U
3aLIHTHBIE KOMMAYKH HA BLIBOOB! aKkyMyASTOpoB Cyxo3apsKeHHble aKKyMYJIATOpSs! (03 3J1eKTpo-
JIHTa) MPOBEPSAIOT HAa OTCYTCTBHE KOPOTKOIO 3aMBIKAHUA 3MIEKTPONOB ¢ [OMOLILIO MEromMmerpa Y
AKKVMVJIATOPOB, NOCTABJIEMbIX € 3&IHMTHIM 3NEKTPOJHTOM, 8 TAKKE Y MepMETU3HPOBAHHLIX aKKY-
MVIISTODOB NMPOBEPAIOT BEMHUIIHY HAMPSOKERIA NPH pa3OMKHYTOH BHEWIHEHN uenH Ecau Hanpsxe-
HHe Da3OMKHYTOIl LienK akkyMynsTopa Medee 2 B, oH noanexuTt 3amene IlocraBnseMole aKKyMy-
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NRTOPbI, Ak NPAaBHIAO, HEPEMOHTHONPUroaHbl T]oBpexneHHbIe aKKyMyasTOopbl (MOHOONOKH) 1oa-
JIEXAT 3aMEHE NOCTABIIUKOM, €CNH NOBPEXACHHR ABJAIOTCA 3aBOACKHM DPaKOM HNIH BbI3BAHB! Ha-
PYLUEHHEM NPABUA TPAHCNOPTHPOBAKNA, BLINONHAEMbIA NOC|dBLUIKMKOM

7 2 MonTax u cDOpky akKyMyasSTOPOB B DaTaperd NPOBOAAT B COOTBETCTBHH C HHCTPYKUH-
eil I3TOTOBHTEN M NPOCKTHOH NOKYMEHTaLMe nia nanHoro obvexkra Ytobbl HCKMOYHTL NoBpe-
KICHHA DaTapey NpH MOCIEMOHTAXHbIX CTPOUTENbHBIX paboTax, K MOHTAaXYy CleuyeT IPHCTyNaTh
TOALKO 110CAE TOrQ, KOrna Oyner NMONHOCTHIO NOATOTOBREHO AKKYMYNITOPHOE NOMEleHHe WM
NOJROCTBIO CMOHTHPOBAH H YCTaHOBNeH Qatapeilnutit mxad (orcex) Ilpu MOHTa)e crennasmed H
wrapos (0TCEKOB) NOA Pa3MELIEHHE AKKYMYJIATOPOB AQJKHBI ObITh NPUHATE! MephI N0 odecreye-
HUKO TpeOyeMOoro CONpPOTHBIEHHA H30MAUHK DaTaped Ha NpOTHKEHUH BCEro CpOKa ee ChayX0Obl yc-
TAHOBKOH TpedyeMbIX H3QNATOPOB, H3OAUPYIOLIMX NOANCHOB M T A (AKKYMYJSTOPb! HORHE! ObITh
H30JIUPOBAHE! OT CTEJLIAXKEH WM NOJIOK, a CTEJUIAXKHU - OT NoNa NOCPEACTBOM U30JHPYIOUHX NOA-
KNAXOK, CTOHRKMX NPOTHUB BO3NCHCTBUA 3JIEKTPONHTA M ero napos) CTemNaxky Ang akKyMyJsTop-
HeIX Datapelt HanpsxkeHHEeM He Bhlie 488 MOryr ycraHaBaHBaThCA 63 H30MHPYHOUINX NOIKIAN0K

73 AKKYMyAATOPB! pa3sMEILAlOT Ha CTeaxax (B OTCEKaxX) ¢ 3a30POM, YKa3aHHBIM B HHCT-
DYKUME M3TOTOBMTENS M, KaK NPAaBUNO, OTNPERCAAEMbIM IIHHON MENOBAEMEHTHBIX COenuHuTeNeil
HuBenHpoOBKY MOHTHPYEMOro psna 31€MEeHTOB HeODXQAHMMO HAYHHATb C CEPENHHBI PSaa, YTOOL!
Obl1a BO3MOXKHOCTL CrIAAWTh HAaDerarournue A0myckH B 0be CTOPOHbI

74 CoenuHeHHE aKKyMyIATOPOB B OaTaper OCYUIECTBJIAKT C MOMOLUBK) MEK3JIEMEHTHBIX
COCIHHUTENEH, BXOAAUHX B KOMILIEKT NIOCTaBKH MakCHMAanLHOE CeyeHUEe M KONUHYECTBO KOHLE-
BbIX Kabeneil (luMH) A noaxmoveHys O0aTaper K 3JEKTPONUTAIOWEH YCTAHOBKE HE NOJDKHbBI npe-
BbLILIATb 3HAYEHHUH, YKA3aHHbIX NPOU3BOAUTENIEM AKKYMYIATOPOB, YTODOLI HE NPEBBICHTL AOITYCTH-
MYIO MEXAHHYECKYX0 Harpy3Ky Ha BbIBOIb! aKKyMYASTOpOB 1 akKKyMYNSATOPOB C Pe3bOOBBIM CO-
enMHEHUEM NOATHKKY OONTOB CNERYET NMPOH3BOAUTDL C YCHIHMEM, HE NPEBLILIAIOLIEM YKa3aHHOIO B
MHCTPYKIIMM NIPOM3BOAWTENA TaxKue COENVWHEHHS UIA répMeTU3NPOBAHHBIX aKKyMYJISTOPOB, Kak
NpaBuNo, B cMa3ke He HyxnawTtcs (OOHAKO, €CAU 3TH aKKYMYJSATOPbI Pa3MEIUA0TC B aKKYMYyJis-
TOPHOM TOMEINEHUY BMECTE C aKKYMYJIATOPAMHM OTKPBLITOINO THIIA, MECTa COCAUHEHHA IOJDKHS!
ObITh CMa3aHBI Ba3EIMHOM H NepHoarUecKH (He pexe pa3a B o) KOHTPOAUPOBATHCA

75 CoenuHeHHe aKKyMyIATOPOB MOX CBApKy OCYLUECTBAAIOT IIAMEHEM ['a30BOH MOPESIRH B
aTMocdepe sonopona s npenoxpaHeHUs KPLILIEK 3EMEHTOB OT Kanenb paciuiaBIeHHOro CBUH-
Lla H OT IUIaMEHH Fa30BOH ropenku HeoOXOIHMO HMCNONB30BaTh ABOMHBIE ACOECTOBLIE NPOMIANKH
NoAx BIBOAb! 3neMeHToB (Bapka HOJDKHA MPOH3BOAHTLCH TOJMBLKO CBAPOYHBIM CBUHHLIOM, KOTOPbI,
KaK NpaBuio, NOJKEH BXOAHTb B KOMIUIEKT NOCTaBkH HMcnonb30BaHHE NPH CBAPKE (PIIOCOB HE
nomyckaercs {locne yCTAHOBKHM NEPEMbIMKH HAa BHIBOJ dNeMeHTa ¢ coOmoaeHnem COOCHOCTH OT-
BEPCTHA M BhIBOJA IUIAMEHEM I'a30BOH IOPEJIKM OMIABJAKOT BbIBOA H NEPEMbLIYKY, a 3aTeM CBApOY-
HbIM CBUHLIOM 3aNOJIHAIOT OTBEPCTHE B [IEPEMBINKE A0 BepxHeH xpomxH Ilocne ocTbiBaHHA MeCTa
CBapKH CHUMAIOT TEPMOH30AUPYIOIIYIO IIPOKIAKKY H OYMLIAIOT €0 IMETKOH H3 MATKOH JIATYHHOH
IIPOBOJIOKH

76 Onements! (MOHOOIOKH) DaTapeH ROKHBI ObITh IPOHYMEPOBaHbI C NOMOUIBIO ITHKE-
TOK, BXOIAIMMX B KOMIUIEKT NOCTaBKH DarapeH, wiH HaHeceHHeM UUPp Ha JHLUEBYIO OBEPXHOCTD
OakoB axkymynATOPOB KHCIOTOCTOMKOH Kpackoil IlepBbIM HOMEPOM NO/DKEH 0DO3HAYATLCA aKKY-
MYJSTOpP, MOOKJIIOYaeMbIH K OTPHUATENbHOMY BbIBORY OaTapen

77 Ilocne moHTaxa OaTapen CyXO3apsKeHHBIX 2KKYMYJIATOPOB OCYIIECTBISIIOT 32JIMBKY
3NEMEHTOB INEKTPOSIUTOM C IUIOTHOCTHIO, TpedyeMORt It AaHHOTO THMa akKymyasTtopos Heno-
CPEACTBEHHO mepel 3aHBKOH M3MEDAIOT TEMNEPATYPY 3NEKTPOJIHTA 3anperaercs 3ajiBKa 3J1Ek-
TponuTa ¢ TemnepaTypoil Hike 5°C unu soiie 35°C Tlocne CHATHA TPAHCIOPTHPOBOYHBIA NPO-
OOK 3neKxTpONHT 3a/IHBAETCSH B JIEMEHTH RO YPOBHA Ha 5 - 10MM Hike MapKUPOBOMHOIl METKH
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MakcHMallbHOTro ypoBHA Hepe3s 30 MHH nocne 3WTHBKH 3J1EKTPONHTE HEOOXOAMMO MPOBEPHTL €ro
TEMIEPATYPY B KAKIOM AKKYMYNATOpeE, a Yyepe3 Hac - MIOTHOCTL 3NEKTPONHTA M 3aPUKCHPOBATE
H3IMEPEHHLIE 3HAYEHHS B aKKYMYASATOPHOM )XyPHase, NNOCKOALKY NO 3THM BeJIHYHHAM MOXHO OIl-
peJeliTh BETHYHHY NOTEPAHHON EMKOCTH aKKyMYJAATOPOB M NMPHHATL PElUEHHE O TPEOYEMOM pe-
wHme 3apana 6atapeH NpH €e BBOLE B IKCITyaTaUuH0 BpemMsa mpocTof akKKyMYJATOPOB MEXIY 3a-
NHBKOH 3JIeKTPOJIHTA I HAYAIOM 3apsaa RONKHO HaXOOUTHCA B npenenax 2 - 15 yacos.

8. IPUT'OTOBJIEHHUE 2JEKTPOJHNTA JJ AKKYMYJSATOPOB
OTKPBITBIX THHOB

8 1 Ot kayecrsa INEKTPOJIMTA, MCIOJIB30BAHHOIO IIPH 3aJIMBKE BBONHMOH B OEHCTBUE aK-
KyMyIATOPHOH 6aTapey, 3aBUCAT €€ OCHOBHBIE XaPAKTEPUCTHKH, B NEPBYIO 04epelb HOMHHAIbHAN
eMROCTh, CAaMOPa3pAn (TOK NOCTOSHHOIO NOA3apAAa), a Taxxke cpok cayxbrl KadecTro 3nekTpo-
JHTa ONpenensiercs YHCTOTON NpUMeHEHHBLIX UCXOOHLIX KOMIOHEHTOB (KHCIOThl MU OHCTHIUTHPO-
BAHHOM BOABI), MPaBHJIBHBIM BHIOOPOM MaTepHana COCYIOB IS MX TPAHCIOPTHPOBAHHA M XpaHe-
HHS, a TaloKe MIA NPUTIOTOBACHUA JIeKTPOT

§ 2 bonbWHHCTBY aKKYMYJIATOPOB OTKPBLITOrO THIA, NMOCTABAEMBIX €BPONEHCKUMH (up-
MaMH, NPEeNNHCLIBACTCA NIPHMEHEHHE B Ka4eCTBE KOMNOHEHTOB IR NPUTOTOBJIEHUS 3JIEKTPONIHTA
CEPHOH KMCIOThHI M QUCTHIIMPOBAHHOHW BOIbI, YHCTOTA KOTOPBIX HOJDKHA COOTBETCTBOBATL Iep-
MaHckoMy cTannapTy DIN 43530, uyTo He COOTBETCTBYeT IMHPOKO NPHUMEHAEMON B OTeNECTBEHHOH
npaktike kucnore no FOCT 667-73 no nonycTUMOMYy KONMHYECTBY OTAEeNnbHbIX npuMecei. Cpas-
HeHHe PH3UKO-XMMITHECKHX noxasarteseli ceproil kucnotet no DIN 43530 u no apyromy oreyect-
BeHHoMy crannapty [OCT 4204-77(kucnora ana XMMMYECKHX aHAJIHU3OB) MOKa3blBaer, YTO NO-
CNENHIOK AOTYCTUMO MPHMERATL BMECTO KHUCAOTHI 10 repMaHCKoMy cTaHpapty lloatoMy npu no-
CT4BKE CYX032PsKEHHBIX aKKYMYJISTOPOB 063 KOMIUIEKTHOIO 3IeKTPOJIHTA BO3MOXKHO NpHMEHEHHE
NpH NpuroToBleHuH anexrponura kuciuortkl no 'OCT 4204-77 u sopa mo 'OCT 6709-72 Boas-
MOXXHO T2IoKe IIPHMEHEHHE KUCNoTh! 0coboit yucroThl o I'OCT 14262-78

8 3 Hcwmouenne cocraeaior akkymymwtropst OPzS npoumssoacresa pupmbl SONNEN-
SCHEIN, mist KOTOPbIX AONYCTHMO HCIONL30BAHHE JNEKTPOJIUTA, COCTAaBJIEHHOIO H3 CEpPHOM aK-
KyMyJATOPHOH KMCIOTH! Bbicmiero  nepsoro coprta no [OCT 667-73 ¥ aucTiUuiHpOBaHHOH BOIBL
rno I OCT 6709-72

8 4 Jlna akKyMyJISTOPOB OTKPBLITOIO THINZ OTE€HECTBEHHOTO NPOM3BOJACTBA (ECNH HE yxa3a-
HO ZIpYroro) 3J1eKTPONKT JOJDKEH MOTOBHTBCS U3 CEPHOH KHUCROTH! BhICIIEro M Nepeoro ¢opra no
["OCT 667-73 u Bozwt no [FOCT 6709-72.

8 5 [lns OONBLOMHCTBA NOCTABMIAEMbIX HMIIOPTHBIX aKKYMYASTOPOB OTKPBITOrO THNA TLIOT-
HOCTb 3aJIHBAEMOTO 3JIEKTPOJIMTa MOMKHA COCTAaBNATS (1,2410,005)r/cm’ npy remneparype 20°C.
[ToaToMy NMIOTHOCTH 3JIEKTPOJIMTA, H3MEPEHHYIO NPH TEMMIEpaType, oThHvawlneiica ot 20°C, He-
0OXOIMMO MPHBOIUTE K TUIOTHOCTH npr 20°C no popmyne

0,0 = 6, + (1 —20°C) , T

510 ~ [INOTHOCTH 3NEKTPOJUTA pH Temmepatype 20°C, r/em’;

8 - IVIOTHOCTB NEXTPONHTA NPH TEMITEPATYpe t, r/cM’,

o - K03pPHUREHT H3MEHeHHUSA TIOTHOCTH ANEKTPOJIHTA C H3MEHEHHEM TEMNEPATyPhl Ha
1°C, r/cm /°C (mns KOHKPETHOrO 3HA4EHHS MIOTHOCTH - cM Tabn 8§ 1, Hanpumep, WA
NNOTHOCTH 3nexTpomima 1,24 r/em” - a = 0,00072 r/em /°C);

t - TeMnepaTypa 3neKkrponura, °C

«Mupopmenasepy, 1998r.
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JI1s oueHKi NPHEMNEMOCTH H3MEPEHHOM NIOTHOCTH 3aRaHHBLIM TPeOOBaHUR MOKHO BOC-
101L30BaTLCA Takke rpapukomM (puc 8 1)

§.rlcm’

1,250 3 _ . S L J
1,245 - - A

1,240 . et — !

1235 N ! |

1,230 {_ __ . — _ :
1,225 ¢ . _ _

1,220 [;__ ] - B

— _ R )

el B e

1,150 E— ' ‘ -

1,145 —— — T -

1,140 | . ‘; _
1,135 — — . -

10 15 20 25 30 35 40 t°C

Puc. 8 1 'padux ann onpenenedus AONYCTHMOCTH H3IMEHEHHA NNOTHOCTH
3AEKTPOJHTA NPH Pa3JIHYHbIX TEMNEPATypax

3BayeHHA MIOTHOCTH JIEKTPOAMTA, OrpaHHyeHHble Ha puc 8.1 obnactbro A-b-B-I', aBnsa-
KTCS HOONYCTHMBIMH IUIS MNOJNHOCTBIO 3apsDKEHHOM Dataped 1npH  HMCXOIHOH TIJIOTHOCTH
1,2440,005r/cM’ npu 20°C JIuuua H-H ykasuiBaeT MUHHMATbHbE 3HAYEHHS TIOTHOCTH TP NOJ-
HOCTBIO paspsbxenHoi baTapee (OpHEHTHPOBOYHOE 3HAYEHHE) MU TOH XKe CAMOH HCXOHNHOH IUIOT-

HocTH anexrponnra npu 20°C
8 6. ITepen NpHrOTOBJIEHHEM 3JIEKTPOJIHTA N aKKyMYJLTTOPOB ClieoyeT YOERUTHCH B COOT-
BETCTBUM YHCTOTbl KOHUEHTPUPOBAHHOK KHCHNOTH M IUCTHIUIMPOBAHHOM BOIBI TpeDOBaHHAM

craHzapros KauecTBo BOIABI H KHCJIOTHI ROJDKHO YAOCTOBEPATHCA 3aBOACKHM CEPTHPUKATOM HIIH
MPOTOKONOM XHMHYECKOTO 8HATH32, NIPOBEAEHHOIO B COOTBETCTBHH C TPeOOBAHHAMH CTAHOAPTOB

8 7 Ilpurotosnerde OONBIIOro KOJMHYECTEA 3NEKTPOJIMTA JOJKHO NMPOR3BOAHTLCA B Dakax
13 300HUTA MK BUHMIUIACTA U0 B AepesAHHbIX OaKax, BEUIOXEHHBIX CBHHIOM HJIH IIACTHKOM

8 8. B Oak cHauana 3anMBalOT BOAY B KOJMYECTBE He Doace 3/4 ero obbveMa, a 3areM KHCIO-
TY KPYAKKOH M3 KNCNOTOCTONKOr0 MaTepuana BMECTHMOCTDBIO B0 21

3aJIHBKY NPOH3BOLAT TOHKO CTpyeH, [OCTOAHHO NepeMEILiMBas PaCTBOP MEIDANKOH H3 KH-
CIIOTOCTOHKOr0 MarepHana M KOHTPOJHPYA €ro TeMIepaTtypy, KOTopar HE NOJDKHA NMPEBLINATH
60°C.

8 0 Huxoraa Henb3s JHTL JHCTHIIHPOBAHHYIO BOAY B KOHUEHTPHPOBRHHYI0 CEPHYIO
KHCII0TY, OCKONBLKY 3TO NPHBELET K B3PLIBONOA0OHOMY BLIILIECKY ropsivei CepHOH KHCJO0-
Tbl.
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Tabauna 8 1
| TlnotHocTh anek- | CoaepkaHMe YNCTOM CepHOl KUCRoTht | TemnepaTypHpiii ko3hduuHeHT jf
| rponuTa 8, ricM’ o Becy, % Ha 1 11 31€KTPOnUTa, Kr MAGTHOCTH, o, r/em /°C

1.200 272 0,326 0,00068
1,210 28] 0,344 0.00069
1,220 29.6 0,361 0,00070
1,230 30,8 0,379 0,00071
1,240 32.0 0,397 0.00072
1,250 33,2 0,415 0,00072 g
1,260 34.4 0,433 0,00073
1,270 35,6 0,452 0,00073
1,280 36,8 0,471 0.00074 |
1,290 38,0 0,490 0,00074
1,300 39,1 0,508 0,00075
@ 9 @ &
1,400 50,0 0,700 0,00079
& & ® » |
n 1,700 71,1 1,311 0,00100 ;
1,750 81,5 1,426 0,00107
1,800 86,7 1,561 0,00110 |
1,810 88,1 1,595 0,00109
1,820 89 8 1,634 0,00108
1,830 91,8 1,680 0,00106
1,840 94,8 1,744 0,00103

L T, T o T —E— —— —— e e .

8 10 YuyurbiBag, yTO KOJHYECTBO BHIAEIAEMOrO TEIUIA NPH PACTBOPEHUH CEPHON KHCJIOTHI
B DONBIION CTENEeHU 33BHCHT OT Pa3HOCTH €€ HajanbHOM KOHUEHTPauMH H KOHEYHOH IIOTHOCTH
31EKTPONHTa, UenecoodpasHo pacTBOPEHHE KOHLEHTPHPOBAHHON CEpHOH KHCNOTb! MPOBOAWTL B

IBa NpHeMa

¢ CHavana KOHUEHTPHPOBAHHYIO CEPHYIO KUCIOTY pa3baBNfAlOT A0 NONyYeHHs DacTBOpa

yAeNbHOH MOTHOCTEIO 1,400r/cMm’,
¢ 3aTeM NPOHM3BOIAT NMOHKKEHHE IUIOTHOCTH ITONYHYEHHOIo pacTBopa no TpedyeMoH IuioT-
HOCTH JJIEKTPOJIMTA, YTO y)KE He CBJ3aHO CO 3HAYUTEIbHBIM BhIICNCHUEM TeIia

8 11 Heobxonumuie obbemsr kuciotel (V) u (Ve) mis nonydenns tpebyemoro obnrema
anexrponuTa (V,) B auTpax MoryT ObITh ONpEREneHb! 10 YPaBHEHHAM
ml' = m:l

o.-m
V =V 22—, V =V .r , roe
26 m, R

KX

8, M 8, - IIIIOTHOCTH 3NEKTPOJHTA H KHCIOTHI, I/CM’,
m, - MacCOBaA 10JL CEPHOH KHCIOTH B 3NEKTPOJIHTE, Yo,
m, - MacCOBas AOJii KOHUEHTPHPOBAHHON KUCNIOTHI, Yo

ConepxaHiie CEPHOIl KHCAOTH! MO BECY B NMPOLEHTAX B BOAHBIX pacTBOpax pa3sHOH INIOTHO-
ctit npH 15°C mpusenens! 8 Tadn 8 1
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MIHCTPYKLIMA 110 3KCIUTyaTauus CTALMOHAPHBIX CBUHIIOBO KHCIIOTHBIX AKKYMYIATOPHBIA
Satapeilt B coctare 31V Ha obnexrax BCC Pocenu

8 12 Hanpumep, nns cocrasnesua 1n pacTsopa KMCROTH MAOTHOCTBIO 1,.400r/cM’ npw
15°C neobxoniiMoe KONKYECTBO ROHUEHTPUPOBAKHON KMCHOTHI INOTHOCTLIO 1,830r/cM’ # Bonbl
Oyner
1,400 50 91,8~ 50

= 04170 V. =1400 " =
<~ 1830918 0 TeTh org 037

3nece (corgacHo naHHbiM Taba 8 1)
m, = 50 % nns BOAHOTO pacTBOpa CEpHON RHCAOTHI yNeabHoii nnotrocTy 1,400 ricMm |
m,= 91,8 % nns KOHUEHTPHPOBAHHON CEPHOA RHCNOTHI MIOTHOCTHIO 1,830 r/em

CoOTBETCTBEHHO, M1 IPUIrOTOBNEHHA | 11 3NEKTPOJUTA IIOTHOCTAIO ],,241"/(:1»13 NpH Temie-
patype 15°C U3 pacTBopa CepHON KMCROTH MAOTHOCTBIO 1,400r/cM’ Beobxonumo

1,240 32 50~ 32
= 22205670, V,=1240 S = 0,446

La

* 7 1,400 50

8 13 Temneparypa 31€KTPOJINHTA, 3aIHBAEMOI0 B AKKYMYJSTOPBI, AOJAHA OBITh HE BbIllE
35°C

8 14 barapes, 3ajuTas 3NEKTPOJUTOM, OCTaBAAETCA HA 2-44 118 MOJNHOH NPOIMTKH 3JIeK-
TponoB IIpH 3TOM AOJKHBI ObITH BLIUIOJHEHL MEpONpHATHA no n 7 7 nacroswed MHCTpYKUMH
Bpems nocne 3anuBKH 3JIEKTPOSIMTOM IO Ha4ala 3apsiga HE JOJUKHO NpeBbllaTe 154y BO u3bera-

HHE CyNibPaTALMHU IEKTPOLOB

9, BBOJ B IEUCTBHE H PEXXHMBI 3APAJIA AKKYMYJSTOPHRIX FATAPEH

9.1. Cyxo3zapsisKeHHbIe 3J1EMEHTbI.

911 Ilocne MoHTaXa U He MeHee 4eM ABYX4YacOBOH BbImEpXKH Oarapen nocne 3anHBKH
3JIEMEHTOB JIEKTPOJIHTOM MOXHO IIPUCTYNATL K €€ 3apany IUid BBoAa B neiicTBHe llepen swiroue-
HHEM 3apAdHBIX YCTPOHCTB CNEAYET NPOBEPHTL KAYECTBO M NMONAPHOCTL X coeauleHHsa ¢ baTtape-
el NOJOXHTENLHLIH NOIOC 38PARHLIX YCTPOHCTB JOJLKEH OBITh MOMKIIIOYEH K MOJORHMTENLHOMY
nojirocy Oarape, a OTpHUATENbHbIA - COOTBETCTBEHHO K OTpHLaTesLHOMY nomocy Harapen Me-
TOJ Y PEXHUM 3apana BGarapen ONpeNensOT, HCXOAA M3 BEJIMMMHBI COXPAHHBIIEHCA CyXO03apsaheH-
HOH €MKOCTH 3JIEMEHTOB

912 Ecau no pe3ynbTaTaM 3aMepa IUIOTHOCTH ¥ TEMIIEPATYPH! 3NEKTPOJIHTA B INEMEHTAX
Oarapeu nocae 3AHBKM POCT TEMIEPATYPh! ANEKTPONMTA BO BCEX 3JieMeHTax cocTasBiut MeHee 5°C,
a IUIOTHOCTB JJIEKTPONMTA yNana MeHee deM Ha 0,02r/cM’, 0CTaTOYHAK eMKOCTD DaTapey COCTaBNs-
eT He mMeHee 83% HOMUHANLHOK eMKOCTH 3apsl Tako# Oaraped NPOU3BOAAT OAHUM U3 HIKE ONU-
CaHHBIX PEKHMOB

9121 3apsa npy crabunuszanuy HANPsKEHUA nocTosHHOro noasapsna Uus no rpaduky
Ul (puc 9 1) npoussonar npn OrpaHHYEHHH I1€PBOHAYAIBHOMO 3apANHOro Tona I, 3apanHbIX
ycTpoiicTB Ha ypoBHe He Oonee 0,3Cyo (ecnu B conposonuTeNbHON NOKYMEHTAUMH Ha NAHHbLIA THN
3JIEMEHTOB HE Yha3aH MEHbLIN# TOK OrpaHHYEHUA)

BenrdiiHa HanpsokeHus NocToAHHOoro noasapana Ugg DaTapen onpenensercs hak npou3se-
aeHHe BeNH4HHbl HANpsDkeHus noxzapsaaa Up, , 3a7aHHOrO NpOHM3BOAHMTENEM I8 RAHHOrO THNA
aRKYMYJIATOPOR, Ha HMX YMCAO n B cocraBe Oatapeu [lo mepe 3apsaa Hatapel, xoraa HanpsmeHue
3apsaga NOCTHUrHET 3HayeHHA U,s (MOMEHT BPEMEHH t;), 3apANHDIE YCTPOACTBE BLIHAYT U3 pehHMa
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HuctpyxifHa no 3KCruryatauyH CTaHOHAPHBIX CBMHIOBO-KHCIOTHLIX aKKYMYIATOPHbLIX
Gatapeit B cocrase JITY Ha ob6vextax BCC Poccun,

orpaHiiyeHHst TOka. Tox 3apsna Oarapen HaYHET YMEHbIUATLCH H B KOHLUE 3apsiia NOCTUTHET BEIy-
YHHbI, PABHOH TOKY COAEpXKaHHA,

U 4

Iﬂrp

L _..‘ . ;

Ijﬂ]ﬁ

Puc. 9.2

IInUTenbHOCTDL 3apsla TaKHM PEXHMOM IO NOJHONO BOCCTAHOBJIEHHN €MKOCTH OarapeH -
oxono cyTok. JlaHHbIH pexum 3apana 6arapen asisercs HanboJsee WANAMHM 118 aKKYMYJATOPOB,
NMOCKOJIbKY MCKIIOYaeT nepesapsy DatapeH u He TpedyeT nepecTpoiiki BHIXOAHOTO HanpsokeHHA
3apANHLIX yeTpoHceTB. Ero Take MpUMEHSIOT NPH OTCYTCTBUHM Y 3aPAINHBIX YCTPOHCTB aBTOMATH-
4ECKON0 MEPEKITFOYEHHS YCTABOK MOBLIIEHHOIO HAIMPAXEHUA 3apA/a H HANPAKECHUS MOCTOSHHOTO
nonxsapana darapeu.

9.1.2.2. 3apsaa npy NOBLINEHHOM 3apAnHOM HanpsibkeHHH no rpaduxky LU (puc. 9.2) no-
3IBOJIAET 3HAYHTENLHO COKPATHThL BpeMsa BBona Oarapen B neficTBHe, oaHako Tpebyer Banuuus y
3apPAAHBIX YCTPOHCTB aBTOMATHKM TEPEKJIIOYEHHS HANpMXKECHMS C TOBBIIEHHOTO 3HAa4yeHUN TNPH
3apsae Ha 3Ha4yeHHe HanpsHKeHHsA MOCTOSHHOTO Nnoa3apana.
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Huctpykums no skcniyaTallii CTALHOHAPHBIX CBHHI{OBO-RHCAOTHBIX AKKYMYAATOPHBIX
Oarapels B cocrase DY na obwexkrax BCC Pocenn

[Tepen Havanom 3apsna OatapeH BbINORHOE HaNpPs>h€HUE 3aPSAHbIX YCTPOIHCTB YCTaHaBn -
pacTcs Ha ypoBHe (2,35 n)B, rae n - 4icao 31eMeHTOB B OaTapee, @ CyYMMAPHbI 33pAnHbIT TOR OF-
DaH{HUBAT Ha yposHe (0,1 - 0,3) L, [To Mepe 3apraa Oarapey, KOraa HanpsRxKeHWe 3apsana AOC-
THTHET 3HayeHHa (2,35 n)B, 3apandsie yCTpoiicTBa BBIMOYT H3 pexMMa OrpaHHYyeHHs TOka H 3a-
PAOHBIH TOK HAayHET yMeHblaThcd Jlns nonHoOro 3apana Oataped NOBLILUEHHBLIM HANPIHhEHHEM
[OCTATOMHO 12 4acoB, MOCRE 4ero 3apsjHble YCTPONHCTBA ROMXKHb! ObiTh NEPERENeHb] HA YCTARKY
cTaOUAN3aLMH HANPSKeH s NOCTOAHHOIO noxzapsaia Unib

3apsanubli TOK HaTapen NpH 3TOM Pe3KO YMEHBUINTCA, OCKOMbKY HanpskeHHe MNOoJIApH3a-
UMY 3NEMEHTOB MONKET NPEBLIIATL BEIHYUHY NOA3APRAAHOro Hanpsxedus [lo mepe cHmmenur
MOJIAPH3ALIMY IJIEMEHTOB 3apPAAHbIH TOK YBEHYUBAETCS OO BENIHYHHbBI TOAA CONEPXKAHUA IUIA NaH-
HOH CTENEHHU 3apsmEHHOCTH DaTapen

913 Ecnu no pesynsTaraM 3aMepa [NOTHOCTH ¥ TEMOEPATYDHI ANEKTPONIUTA B INEMEHTaX
Oarapen nocie 3aIMBKY POCT TEMIEPATYPhl JIEKTPONUTA BO BCEX 3neMeHTax cocraBun oT 5°C no
15°C, & MIOTHOCTE 3JEKTPONHTa ynana Ha Benuunsy oT 0,02r/cm’ 1o 0,05r/cM’, OCTATOYHAR eM-
KOCTh DaTapen COCTaBaReT mexee 85% HOMUHANLHOK eMKOCTH 3apsan TakoH 6aTapeu npou3BOAST
BRILUEONHCAHHBIMH PEXHMAMHU, HO NpH OoJlee THTEIbHOM BPEMEHH

9 1.3 1 Ilpu 3apsne Ha HanpsOKEHUH NOCTOSHHOrO noasapsana Un3b (puc 9 1) nonubii 3a-
psan farapen MOXET NPOROSKATHCS OO ABYX Helenb ITocKonbKy BhIp2BHUBAHUE MIOTHOCTH 3€h-
TPOJKTa BHYTPH 3JIEMEHTOB OCYLIECTBJIACTCA TONBKO 33 cuer Auddy3nH, a H3MEPEHHE IUIOTHOCTH
3NEKTPONIUTA B XOe 3apAla ITPOH3BOIAKTCA YV €ro MOBEPXHOCTH, MONYYEHHbIE NaHHbIE 110 [1IN0THO-
CTH He MOryT ObITh NPU3HAHBI ROCTOBEPKLIMU UK OLUEHKW CTEereHu 3apsxeHrocTu Oarapeu Ilon-
HOE rnepeMellUBaHHe 3NEeKTPONUTa 10 BbIpABHUBAHUA IUVIOTHOCTH MOXET NPOJOKATLECA A0 IOBYX
mecaues Oe3 yXyaineHHs QyHKIHOHaIbHbIX CBOACTB OaTapeu

9 132 Ilpu 3apane Oarapen NOBHIBEHHLIM 33apAIHbLIM HanpixerueM (puc 9 2) nponokiu-
TELHOCTD 3aPAA2 NPH NOBLILICHHOM HANPKEHUH BO3pacraeT 1o 24 ~48 yacos

914 Ecau no pe3ynbraTaM 3aMepa IDIOTHOCTH H TEMNEPATYPbI NEKTPOJIMTA B JJIEMEHTAX
OaTaped nocne 3anNUBKU POCT TEMIEPATYPLl ANEKTPOAUTA BO BCEX MIM B OTACNBHAIX INEMEHTAX
cocrasin Gonee 15°C, a CHIDKEHHE TUIOTHOCTH 3MeKTPONMTa cocTaBwio Gonee 0,05r/cm’, anemen-
Tbl OaTaped NOTEPAIH 3HAYUTENLHYIO YaCTh NPEIBAPHTENILHO CYX03apsSKEHHOH EMKOCTH, YTO BO3-
MOMXHO TIPH JUTHTEABHOM HX XPaHEHUY B HeONaronpuaATHbIX YCNOBHAX (CblPOCTH, BBICOKHE H PE3RQ
MEHSIOLIHECS TeMICPATYPL! IPH HaPYUIEHHH I'epMETHYHOCTH 3JIEMEHTOB) MIIKM ABNAETCS OpakoMm
NPOH3BOACTBA 3apsu TakoH DartapeH MpOBONAT ONHHM H3 HHXKE NepeHlCIEHHBIX PEXHMOB

9141 3apan no rpaduxy IU (puc 9 2), HO NPONOIMKUTENbHOCTb 3apAna MOBLINEHHBLIM
HanpsokenueM (2,35-n)B ysennynBaercs 40 72 4acoB

9142 3apsan nocrosHHsIM TOXOM no rpaduxy I (puc 9 3) IlepBoHadalbHO 3apsld BEXyT
mpu crabwmisauuu (QrpaHHYeHHN) TOKA 3apAnHBIX YCTPoHcTB Ha yposHe 0,1 - 0,15 Cy no ysenu-
YeHHs HanpsokeHHs Ha Oarapee no BenuunHbl (2,4 n)B I[lo ncredeHuu 3-5 4acoB 3apsana TakHM
pexuMoM nanbHelnui 3apan Oatapeu BexyT npu crabunuzaumy (OFpaHHYEHHH) TOKa 3apPAOHLIX
ycrpoiters Ha ypoBHe 0,05C,, [Ipu 3TOM HanpsoxkeHue Ha 3neMeHTax faraped ROCTHIAET 3HAYECHHA,
npesblnaromux 2,65B/3n 3apan npy HanpsokeHWH Ha 3neMeHTax, npesbimarouieM 2,4B/31, npo-
BOJISAIT TIPH 00A3aTENIbHOM BKIQYEHHH NNPHTOYHO-BBITAXKHOH BEHTUNALIUH

9.1, barapen, NOCTaABNEHHDbIE B 3AJIHTOM 3JIeKTPOJHTOM COCTOAHHM

921 barapen, nOCTaB/ieHHbIE B 33PAXKEHHOM H 3ATHTOM 3JIEKTPOJHTOM COCTOSHHM, BBO-
AT B nefCTBiE ITyTEM 3apsna NpH HanpsmKeHHH 3apanHbix yerpoicrs Unib, paBHOM 3aRaHHOMY
H3rOTOBHTENEM HaNpPAXEHHIO IMUTENLHOTO nox3apsna Bpems Takoro 3apsna OrpaHH4HBaeTCs

29



MIHCTPYKUHS FIO 3KCIUTYaTalliH CTAMOHAPHAIX CBUHIIOBO-KHUCAOTHBIX AKKYMYJISTOPHBIX
Garapeit B cocTase 3ITY Ha ofsexrax BCC Poceuu

W

I, U

F 3

I,,=0,1-0,15 Cyo

o

bonee (2,65 n)

(2.4m B

’ Lorp=0,05 Ciq

e o e — -~

Puc 93

OIOHHMMH CyTRaMH (cM 11 91 2 1) npu orpaHuyYeHHH NEPBOHAYANBHOTD 3aPAIHOIO TOKAa BEJIMYU-
Hoit He Honee 0,1C,¢ Ilo oxonyauuu 3apsna (NPHMEPHO Yepes 24 yaca) KOHTPOIHUPYIOT INOTHOCTD
I YPOBEHDb INEKTPOANTA B 3neMerTax Gataped H, B Caydae HeoOXOOMMOCTH, MPOH3BOIAT HAOJHUBKY
SNEXTPOSINTA B ANEMEHTH! 10 OTMETKM MAKCHMANILHOIO YPOBHS «Max»

9 2 2 Ecnu 3anuras 3nexkrpoiroM OaTapes neped BBOIOM B 3KCILTYaTAUMIO XpaHWNACh HA
cwiane a0 6 Henens (2 npd TeMmneparype xpaHeuns 35°C - no 4-X Hemenb), ee 3apsf NPOH3BORAT
MOBBILIEHHLIM 3apsUAHbIM HanpsokeHueM (2,35 n) B npu orpaHuyeHHK 3apsaHOro TOKAa Ha YPOBHE
0,05C10 JnHTEeAHOCTS 33pARA NOBLILICHHBIM HaNDAKEHHEM OrpaHHYHBAIOT HETHIPEMA YaCAMH,
nocie wero 6araperd NepepoOnAT Ha 3apA] NPU HANPSKEHHH NOCTORHHOro noasapsana Ilo okoHua-
HHMH 3apAna NNpoBepsIOT HAMPSLUKERHUE HA BCEX 3NeMENTaxX OaTapeH Mis BbIABJICHHA 3JIEMEHTOB ¢ NO-
BbILUEHHLIM CaMOPA3PSIOM, a8 TaKXKe TUIOTHOCTh U YpOBeHb 3JiekTponaura B ciryyae HEOOXOAKMO-
CTH NNPOH3BOIAT AONHEKY 3JIEKTPOIHTA B 3NEMEHTBI N0 OTMETKH MaKCHMANbHOI'Q YPOBHA «Max)

93 Bo Beex cmywasx npu 3apsnax Oarapeifl axkyMyNATOPOB OTKDBITBIX THIIOB TMOBBIMIEH-
HbIM HaNPSXKEHHEM, a TaKOKe fIPH 3apslax NOCTOSHHBLIM TOKOM HeoOXOOuM NEPHONHYECKHHE KOH-

TPOJ/ib TEMINEPATYPH] 3NEKTPOJIMTE KOHTPOIBHBIX akkyMyJisitopoB lIpn temneparype anexrponanTa
B aRKyMYARTOP&X, aocriratoueit pennuunsl 35°C, 3apan barapeu caexyer npepBaTh Ha Bpems OC-

ThIBAHHA 3NEKTPOIATA 10 TemmepaTyphl 25°C
94 B obinem ciayyae npu3HaxaMu OKOHYaHUA 3apaja 6aTtapen OTKPHITHIX THIIOB aKKyMyJii-

TOPOB INIPH BBOIE B 3KCIUTYaTALIHMK) AODKHbB! SBIATHCH
* TOCTOAHCTBO TUIOTHOCTH 3INEKTPOJUTA B 3NEMEHTaX (B NPEANMCAHHBIX H3TOTOBHTENEM

npenenaax ) Ha NPOTHKEHHH NOCRKeNBIM 3-X YAcOB 3apsana,
¢ [IpH CTaOHJIHM3HPOBAHHOM HANDSXKEHHH 3a3PANA CHIKEHHE BEIMYMHBI 3apAAHOTO TOKA 1O

3HAUeHHH, HE MPpeBbluaMX 3MA Ha A 4 HOMHHAILHOK eMKOCTH akkymynstopos (nipu 20°0), 1
€¢ HEH3MERHOCTb Ha MPOTAMERUH NOCAENHUX 3-X YAaCOB 3apAaa, HIH,
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Hﬂﬂpﬂuﬂ.ﬂ o aKCINydaTallH CTa{HOHAPHbLIX CBHHIIOBO-KHCIOTHBIX AKKYMYJIATOPHEBIX

batape#i B coctase DITY Ha ob6vextax BCC Poccuy
_—___—-—-ﬂiﬁ—_———-———*—-—-—_ﬂ_—--———-——_______—___

® [IPH CTAOMNIM3AUMH 33PAIHOIO TOAA NOCTOAHCTBO HAINPRKCHHA Ha 3NEMEHTax HAa NPOTA-
’KEHIH NOCAEAHHX 3-X YaCcOoB 3apsala

95 Bo usdesranue noppexnenua darapen cnelyer UCKMOYKTb HENOMYCTHMO BbICORME TO-
Ky 3apana Oarapen (Oonee 0,05C o) npu HanpsxeHuu Oartaped, paBHOM WAM NpEBbILAKILEM
(2,4 n)B

9 6 Ecnu no oxoHyanHu 3apana OaTapeH npd BBOJE €€ B RCHCTBHE NNOTHOCTb 3N1EKTPOANHTA
B 3NIEMEHTAX OTNHYAETCA OT 330aHHOIO M3TOTOBUTENEM AaKKYMYNATOPOB 3HAa4EHUS OOnee 4eM Ha
0,05r/cM’, IPOM3BOLAT ee KOPPEKLHIO N0DABAEHHEM B 3EMEHTH NUCTHANHPOBAHKOM BOAs! (eChH
IIOTHOCTL NOBLIWIEHA) WK 3IEKTPONUTA IUIOTHOCTHKO 1,3r/cM’ (ECHM TUIOTHOCTb NOHMAEHA) ¢
NMPOBENEHMEM N03apaaa OaTaper HPOACIKUTENLHOCTHIO He MeHee 30 MHHYT

9 7 Ilo oxoH4uanuy 3apsaa Darapeu rpH BBOAE €€ B RCHCTBHE CNeAYeT NOJUTDH B 3JIEMEHTH
3NEKTPONINT 3a0aHHOH H3MOTOBHTENEM TUIOTHOCTHY OO OTMETKHM MaXCUMMAaJIbHO HOMYCTHMOIO YPOB-
HA «Maxy (nemyer TarkKe YRandTb C NOBEPXHOCTH INEMEHTOB H MEXINEMEHTHBIX COECIHHHTENEH

BO3MOXHO IIPOAXTHIA HAH pa3dpLI3raBlUNNACA 3EKTPOJIUT

9.8. 'epMeTH3IupPOBAHHBIE AKKYMYJSITOPbI

981 lns Oarapeill repMeTH3IHPOBAHHBIX 8KKYMYJTOPOB TPDUMEHHMBI CJIENYIOWHE BHIIbE
3apsna

* 3apsg npy CTaduiN3alLUy NON3aPAAHOI0 HAIPAKEHHUS,

* YCKOPEHHbIH 3apsa Npy CTabHIH3aLHH NIOBLIIEHHOrO HaNpPAXKEHHS,

¢ 103apsn BO Bpems XpaHeHis

9 8 2 3apan Oarapen repMeTH3IUPOBAaHHLIX AKKYMYIATOPOB 1A BBOAA B IKCIUTYaTALHIO NPH
HaNpsLKeHUH TI0CTOsHHOTO noxzapsana Un3b npoussonst no rpadpuxy U,I (puc 9 1) npu orpanu-
YEHHHU NEPBOHAYANLHOTO 32PANHOrO TOKAa 3apaaHbIX YCTPOHCTB Ha ypoBHe 0,3Cy¢ (€CiTH H3roTOBH-

TENEM HE YKa3aHO IPYroro 3Ha4YE€HWs TOKA OrPaHHYCHMA)
[lepen 3apsinom Saraped oHAa OONMXHA ObTh BHLIEP)KAHA He MEHee O 4aCcoB JUK BhIpaBHHBA-

HHA TEMTIEpATYpbl 3IEMEHTOB C OKpyXawoueit cpenoit nomewenna (mkada), rae ona dyrer xc-
TUTyaTHpoBaThesa Ecnu Temneparypa B noMemesHH HaxonuTes B auanasoHe ot 18°C no 25°C, Bhi-
XOOHOE HANpAXEHHE 3apAOHBIX YCTPOHCTB YCTAHABIIMBAETCA PaBHbIM HOMMHANLHOMY 3HAUEHHIO
nonsapsaadoro sHanpsokeHus Un3b =Unin, roe Un3 -yxazaHHoe NPOH3BOIAMTENEM HANDAEHHE
noa3apana 118 KAHHOrO THIA akKKyMyaATopos IIpH npono/mkMTENbHOM OTKIOHEHHH TEMIIEPATYPh
OT YK43aHHOrO BLIIDEG AHANAa30Ha HeoOXOnHUMa KOPPEKLHA NOM3apsAnHOro HAIpAXEHHA COLJIACHO
B2HHBLIM ITPOU3BOAMTEIN TOYHOCTL NOANEPKAHHS BEAWYHHDI NOA32PANHOr0 HANMPsDKEHUS MDY 3a-
pane W noxpsapsane Oarapeit repMETH3HPOBAHHBIX AKKYMYAATOPOB A0JkHa ObITh HE Xyxe * 1%
[IpuznakoM oxoHuaHus 3apsga DaTapeu TAKHM PEXMMOM ARNISETCS CHIOKEHHWE 3apsIHOrO TOK3 10
BEIUYHHBL, MeHbuIeH 1MA Ha A Y HOMMHATBHOM €MKOCTH 3JEMEHTOB, H €e cTabuny3anus B Teue-
HHE TMOCIENHHX 3 YacOB 3apana

983 Ilpu Heobxoaumoctu ObicTporo npuseacHus OaTaped repMEeTH3HPOBAHHBIX aK-
KyMyJIATOPDOB B 3apsDKEHHOE COCTOSHUE 33 OrpaHHYEHHOE BpeMs HOIYCTHMO NPHMEHEHHE 3a-
PAAHBIX YCTPOIiCTB ¢ XapakTtepucTuko# 3apsana LU (puc 9 4)
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HNHCTpyKIIHA MO 3KCILTYATALIMH CTaIHOHAPHBIX CBUHI[OBO-KUCAOTHBIX AKKYMY/IATOPHBIX
OaTapeii B cocTage JITY Ha obnexkTax BCC Poccuu

I. U »

3apsan [Toazapan

(2,35 n) B

Un:ﬁ

Inrp

Puc 94

3apsg 3THM PEXRHMOM IIPOBOAAT B IBE CTYIIEHH

* Ha NepBoit cTyneHH 3apan Oarapen npoBOIAT TOKOM, OrpaHM4eHHLIM Ha yposHe (0,1 -
0,3) Cio 10 DOCTHXKEHUSA HANpsOKeHNA Ha OaTtapee Benuunusl (2,35 n)B,

¢ Ha BTOPOH CTYNEHU RO3apAX NPOBOAAT NPH HANPAXCHHHU 3apAAHBLIX YCTPOHCTB, PABHOM
HanpsKeHUIO NOCTOAHKOro noa3apana Unsb

OcTanbHbl¢ KPUTEPHHU 3apsaaa TakHe e Kak u B 9 8 2

984 YcraHOBHBINAACAK BEJMYHHE TOKA COOEPKaHHR (MIUTEAbHOIO NOA3apsna) B CHIBHOH
CTENEHH 3aBHCHT OT TEMNEPaTyphl OKPYXaKoWIEeH cpenbl MEeCcTa pa3sMEIeHKs aKKyMYJIATOpHOH Ha-
Tapen H J0J/DRHA YRA3bIBATbCA H3TOTOBHTENEM MU KOHKPETHOIO THMAa aKKyMyasTopos [na opu-
€eHTHPOBKHY B Tadn 9 | npuBeneHsl 3HAYEHHA TOKA COINEPKAHUA B 3a8BHCHMOCTH OT TEMIIEPATYph
akkymysisTopos tHna OPzV 0e3 temMiiepaTypHO# KOMMNEHCALHH HANpsOKEHUA noA3apsama yepes 6

CYTOK NOCJIe OKOHYAHUS 3apsna

Tabnuua 9 1
r Temnepatypa oxkpy»raroweit cpenst, °C Tox conepxanus, MA/Ay !
i 10 0,3 ;
| 20 0,8 |
; 30 2
| . R 3 A ]

9 9 Ilepen BBonOM DaTapen B 3KCIUTYaT2UHIO NMPOBOAAT €€ KOHTPOJNILHBIH pa3psal TOKOM Je-
caruyacoBoro peuma (0,1C,o) mim npyram, Haubonee SMIU3KMM K OXHIaeMOMY TOKY HarpyskH,
TOROM 10 ROHEYHOTO HANPSOKEHHUA pa3pana Oataped (NONYYEHHOIO OT YMHOXEHHA 3aJJaHHOTO H3-
rOTOBHTENEM WIH BbIOPAHHOrO no n 4 2 Hacrosuel MHCTpYXUMH AN aHHOIO peXxUMa KOHEYHO-
rO HaNpsHREHHA pa3psiaa 3EMEHTOB Ha YHCJIO 3NeMEHTOB B Oatapee) ECAM M3rOTOBHTENEM 3a1aHO

ROHEYHOE Pa3pAnHOe HaNpsDheHUe OTAENbHLIX 3JIEMEHTOB ITPU paipsane Oatapen, B KOHUE pa3pAna
ROHTPOJHPVIOT HaNpsOheHHe Beex 3JieMeHToB MDakTHueChl cHaTas ¢ barapeu emkxocts Ct paBHs-
eTCA NMPOH3BEICHHIO TORE pa3psaia HA MPOIOJLRHTENILHOCTL paspana Paspsn Oatapeu npekpalua-

ul/I}-ICb‘DpMCBHEIJ}), 1998r 32




HHCTPYKHHH o IKCILUTYATaUHH CTAIHOHADHAIX CBHHILOBO-KHCIIOTHBIX AKKYMYJIATOPHLIX

Garaped B cocrase 1Y na 06vextax BCC Poccun
s e e e ——

10T, eCcli Hanpsxenue 6atapen (a He OTAGJILHOTO JJIEMEHTA B ee COCTABE !) NOCTUIIIO KOHEYHOTO
3Ha4EHNS Pa3pAAa 1A JaHHOIO pexiimMa HIH ¢ DaTapeH CHATO KOJTMYECTBO 3JIEKTPHYECTBA, PABHOE

HOMHHANTBHOH eMKROCTH
910 Ecnu cpenHss TeMneparypa 3/1€KTPOAHTA (NOBEPXHOCTH IePMETH3HPOBAHHLIX AkKY-

MYJITOPOB) NPH pa3pale OTAHYAETCA OT TeMnepaTypbl cpaBHeHHst 20°C, TO NpOH3BOAST nepecuer
E€MKOCTH Ha 3Ty TEMNEPaTYPYV.

Co
° 1+:z(1-20) ’

C

rnc

t - CpeaHAn TEMIIEPATYPA INECKTPONUTA TIPH paspane,

Z - TeMrepaTypHblil k03P PHUIEHT eMKOCTH, YHCIEHHO PaBHbIA (€CNM He YKa3aHo Jpyroro)
0,006 1/ °C npu pexume paspsana bonee 1 yaca,
0,01 1/ °C npu pexnme paspsna mexee 1 yaca

G 11 TlpusenedHas emkocTh Ca J0/DKHA OLITh HE MEHEE 3a0AHHON NMPOH3BOAMTENEM BEJH-
YHHBI EMKOCTH IUIA 3TOrQ PEXMMA DE3PANE, 4 HANPOKCHHE HA OTHC/BHBIX 37AeMEHTaX 0arapeH B
KOHLE pa3psana NOJIKHO ObITh HE MEHEee 3HaYEHHUH, YKa3aHHbIX H3rOTOBHTEJIEM

912 [To OKOH4AHMUM KOHTPOJILHOIO pa3psna darapero 6e3 nMpoMenNeHus 3apaxaoT OOHHM
H3 BbILIENEPEYHUCACHHBIX peAHMOB IIpH NOABJIEHUM DPH3HAKOB OKOHYaHUA 3apspa (M nn 94 i
9 8 2) U3MEPAKOT HANpsOKEHHE 371eMeHTOB (MOHODIOKOB) M MIOTHOCTD 3AEKTPOANTA B HUX (AN
AKKYMYJIATOPOB OTKDPBITOIO THMA)

913 Ilepen BBORAOM B NEHCTBHE aKKyYMYJIATOPHYXo Oatapero kpaTkoBpeMeHHO (Ha 10-15
MUH) NOABEPralOT pa3psany TOROM, MAKCHMANIbHO BO3MOXHBIM 118 MUTAEMON HAIPY3KH, BO BPEMA
KOTOPOT0 NPOBEPSIOT KAa4eCTBO BCEX COENHHEHHH MO NONMyCTHMOMY MANEHHIO HATIPSDKEHHA H MO
Harpesy

914 Ha BBOAMMYK B OEHCTBHE AKKyMYJATOPHYIO Oatapeio 3aBOAAT aKKYMYJSITOPHbLIH
KYPHJI, peKOMEHTyeMasn THNoBas (Gopma KoToporo npuseneHa B [IpunoxeHuu 1 k HacrosiweH
Hucrpyxuun B nepsyo oudepenb B HEro 3aHOCSATCA JaHHbIE BBOAHOIO 3apsnia, pe3ysbTaThl KOH-
TPOJILHOTO Paspala ¥ NOCHeNyIOIIEro 3apsaaa nepea NoCTaHOBKOR 0aTapeH B 3KCILTYaTaLHio

10. OCHOBHBIE ITPABHJIA JDKCILTYATAIHUHA AKKYMYJISITOPHBIX
YCTAHOBOK

10 1 3Dkcruryarauus BBENEHHBIX B OCHCTBHE aKKYMYAATOPHBIX YCTaHOBOK B cocrase JIIY
AOJDKHA IPOH3BOAMTLCA, KaK NPABWNO, B PEXHME NOCTOAHHOrO noxsapsaa, obecrieyHparouiero
COXPAHHOCTb NOJHOro 3apsaaa Oarapeil H MX rOTOBHOCTb NPHHATL Ha cebsA NHTaHHE HArpy3kH B
aBapuitHoM pexxume pabortsl DITY

10 2 BemyuHa nomsapanHOro HanpsokeHus 0artapei N0JDKHA COOTBETCTBOBATH 3aaHHOMY
NPOH3BONIHTEIEM 3HAYESHHIO HANPAXKEHUR NOA3apana INIEMEHTOB, YMHOXXEHHOMY Ha HMX KOJIHYECT-
B0 B Oatapee Yucno snemeHnToB B Oatapee BuIOMpaeTcs NpH MPOEKTHPOBAHHH AKKYMYISTOPHBIX
YCTaHOBOK, HCXOLA M3 AOITYCTHMBIX NPECAENOB U3IMEHEHHS HAaNpsXKEHUN HA HArpy3ke BO BCEX pe-
xumax pabotel JITY, B TOM uHCNEe H ITPH BO3MOXHBIX PEXHUMAX pa3pana v 3apsza barapen

10 3 Cpok 3kcIuTyaTallHH aKKyMYJATOPHBIX YCTAHOBOK 3aBHCHUT OT Ka4ye€cTB2 NPHMEHEHHBIX
aKKyMYNATOpOB, NPaBHIbLHOCTH BLIOPAHHBIX PEXHMOB 3apsana barapeH, 3a0XEHHbIX MpH NpOeK-
THPOBAHHH, 00ECINEHEHHA 3aAaHHbIX TPOH3BOONTENEM OrPaHHYEHIR MTPH IKCIUTYaTaLIHOHHBIX pas-
pAnax M NOCREemyMOWHA 3apsiax OaTapeH, OT Ka4eCTBa H CBOEBPEMEHHOCTH HX TEXHHYEChoro 0-
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MHCTpyKLMS 110 IKCIUTyaTaliHH CTALMOHAPHBIX CBHHLIOBO-KHCIOTHBIX aKKYMYIATOPHBIX

6arapeit B coctaBe JIIY Ha o6bexkrax BCC Poccun
_————#—__-_mm“

CJTy AMBAHIS, &8 TAKAE OT COOMONEHHA HEOOXOAMMBIX KIMMATIYECKHX YCIOBHH, TPEOYIOWHXCS NS
obecrieyeHHs 331aHHOTO H3rOTOBHTENEM CPOKA CYXOb]

10 4 Ilpn BbLIOOpE THNA aKKYMYRSTOPOB CAEHYET PYKOBOACTBOBATHLCA NOJOXEHHAMH, H3-
O EHHBIMH B noapasaene 4 1 sacrosuiel MHcrpykuiy

10 5 Bpridop pexitMoB 3apsiaa DaTapen OnpenesaeTcs CAeayOLHMHU KPHTEPHAMH

¢ KauyeCTBOM BHELIHEro 3NeKTPOoCcHaOx)eHHs 00beKTa INEKTPOCBA3H,

¢ HeoON0AMMOIE BeIHYHHON TPedYeMOro akKyMyISTOPHOTO pe3€epRa,
* (GYHRUHOHANBHBIMH BO3MOXXHOCTSAMH NPHMEHEHHOTO BBINPAMHUTETLHOIO 000PYOOBARIIA

10 6 Tipu nannexaineMm KadveCcTBe BHEINHEN0 3NeKTpocHabDxeHMs Haudosee MNMpeRnovTH-
TeNbHbIM BHIOM 3apsna OaTapeH SABANETCH 3apAnd NMpH CTabHNIH3aUNHM NOA3aPAAHOrO HANMpAXEHUs
kak HauOoNee WAAALKIT AT NPORNEHHs ee cpoka CimyxOul EcnM e BO BHEWIHEM 3JEXKTPOCHAD-
ReHHH O0bEKTa 3NEKTPOCBS3H N0 AahHbIM HaOMIONEHHHA CpenHss YacTOTA NEPEPbIBOB MpEBbIIIALT
OJHH Pa3 B HEOEJH HJIH ha4YeCTBO 3JIEKTPOCHAOMKEHUA NPHBOAUT K YaCTbIM H MIMTEIbHBIM NO
MPONOAHTEBHOCTH (D0Jiee Yaca) OTKIHOYEHHAM BHINPSIMMTENbHBIX YCTPONCTB C NEPeXonoM Ha-
[PY3KH Ha NMMTaHHE OT aKKyMynaTopHo# Oarapeu, mwin Harapen HeobOXxomuMo BbIOHPATL ONMH M3
PeXIIMOB YCKOPEHHOTO 3apana B 3THX CiiyHasx He PEKOMEHAYETCH HCIO0/1b30BATH MepMeTH3H-
POBAHHbIE AKKYMYMJISATOPBI, T K NP YacThIX 3apANaX NOBLIWEHHbIM HANPSXKEHHEM Y HHX PE3KO
CHIDAAETCs CPOk Cy kOBl H3-32 Oe3B03BpaTHOR NOTEPH BOAB! (repMETHIMPOBAHHBIE AKKYMYNSATOPSI
OOITYCKAKT, KhaK NMpaBHJIO, 3a BpeMst CPOKAa CJIyXObl He Honee 250 HUKJIOB NMOAHOrO paspsia-
3apsAia)

10 7 BennurHa akKyMynSTOPHOIO pe3epBa (HOMHHanbHasA eMKOCTh Datapeu) BoibHpaercs B
32BHCHMOCTH OT KaTeropHiiHOCTH 3NeKTPOCHaDXeHUsd 00beKTa AJNEKTPOCBA3M NO HOpMaM HHCT-
PYRUHH IO APOEKTHPOBAHHIO JNIEKTPOYCTAHOBOK TIPEANPHATHH M COOPYXEHHH 371EKTPOCBA3M,
MPOBONHOrO BelwlaHHs, panHosewadud u Tenesinenus (BCH 332) ¢ yyerom 3a1aHHOro OOMyCTH-
MO0 AHaNa30Ha H3IMEHEHHA TEMIIEPATYPbl OKPYXKAIOUIEH cpelibl B MECTaX pa3MelleHnsa DaTtapeu BoO
BPEMS €€ IRCTUTyaTaLlHH

10 8 BrinpamurenbHoe obopynosaHue B coctase JIIY ¢ yyeToM pesepBa HOJDKHO HMETh
BLIXOJHYX) MOINHOCTH, MPEBbLIMAIOUIYI0 HOMHHANBHYI0 MOIIEOCTL, NOTpednsieMyr0 HArpy3Ko#
Paouw Ha (10-25)% HecTaduabHOCTE BHIXOOHOTO HANPSXKEHHS BbINPAMHTEABHBIX YCTPOHCTB LOJXK-
Ha YIOBJETBOPRTh TPEOYEMOMY 3HAYCHWIO HECTAOMIBHOCTH NOL3apANHOIO HAanpsKEHHA, 3a]daH-
HOMY IPOH3BOIMTENEM IJI BHIOPAHHOIO THIA aKKYMYISTOPOB [t OONBIIHHCTBAE COBPEMEHHBIX
THIIOB TEPMETHIHPOBAHHBIX AaKKYMYNATOPOB BENHYMHA HeCTAOMNBHOCTH NMOA3APARHOTO HaIpsike-
HHA He JoJokHa npesslaTh T1% IIpy HeoOXOAHMOCTH HCNONB30OBAHHA YCKOPEHHOTO PeXHMa 3a-
psina OatapeH BhINPAMMTENbHOE 000pYyROBaHHE JOJDKHO HMETh YCTPOMCTBA aBTOMaTHUYECKOrro Ie-
PEKJIIOYEH S YCTaBOK NMOBBIIEHHOIO HANPSKEHHUA 3apsiia M HampskeHus noxgsapsaa Kpowme rtoro,
BbINTPAMHTENILHBIE YCTPOHCTBA NOKHBI TaKKe HMETh PETYJIHPOBKY OrpaHHYEHHS TOK2 HArpy3KH,
o0ecneYnBAINYIO 3aaHHOE NPOM3BOANTENEM OTPAHHYEHHE 3aPAIHOIO TOK2 pa3psokeHHOH Dara-
peH NpH ONHOBPEMEHHOM MHTAHMM OODOpYNOBRHMA 3NMeKTPOCBA3M [N yCTAHOBOK CBHHLOBO-
KHCNIOTHBIX OaTapeil Ha BbLUENEHHBIX YHACTKAX noMeineHuil ¢ ynexrpoobopynosanyeM, B mxadax
H OTCEKax BLINMPAMNTENIbHbIE YCTPOKCTBE, HCHOMb3YEMbIE LS 3apsAla, NODKHBl HMETh 3aUINTY, HE
IOMYCKAIOLIYI0 CAMOIIPOH3BONbLHOIO TIOBLILIEHNA BLIXOLHOIO HAMPAXKEHHA, NMPEBbINAalOINero Ha-
rpsoKeHHe NMOCTOSHHOrO nonsapsaia barapen

10 9 CucremMa TexHHYECKOro oOCaMyYKHBAHHA NO/DkHA 0DecneunBaTh CBOEBPEMEHHOE BbLAB-
7eHle HexenaTeNbHbD. OTKJIOHEHKIT napamMerpoB 0aTapeH OT 3aZaHHbLIX NMPOH3IBOAMTENEM 3Haye-
HHA PenOMeHiauii no OpraHH3ayHH H NpoBenerH0 padoT Mo TEXHHYECKOMY OOCITY>XHBaHHIO
aRKyM\ IATOPHLIL A\ CTAHOBOK NpHBeneHs! B noapaizene 11 pacrosweil MHerpykuny
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MHCTpyKumMa No 3KCnyaTaumu cTalMoOHAPHBIX CBMHIIOBO-KHCIOTHBIX AKKYMYIATOPHBIX
Oartapeii B cocrase 31TV na o6nextax BCC Poccun

10 10 M3 xiumatnyeckix $akToOpoB HaHOoNee BaXHbIM, BAHAIOUIIIM HA CPOK CIryxObl Da-
TapeH, ABRAETCA TEeMNEPATypa, NMOCKRONLKY INEKTPOAMMIHECKHE TPOUECChH! B CBHHLIOBO-KHCROTHBIX
aKKYMYNATOPax B 3HAUMTENbHOM CTEneHH 3aBHCAT OT ee peandHHbl (OcoDEeHHO 3TO Kacaerca 3kc-
UTyaTalHi repMEeTH3IHPOBAHHBIX AKKYMYISTOPOB (MOBBIWICHIE TEMNEPATYPh! AKKYMYJSTOPOB BO
BpeMA 3RCIUTyataunu Ha kaxasie 10°C npuBOAMT K COOTBETCTBYIOLIEMY COKPALUEHHIO CPORA
cyx«Obl B 1B pa3a)

10 11 3anaHHbli npoussomHTeNeM CPOK CHyXObl aKKYMYNSTOPOB U HX NapaMerpbl, Kak
MpaBHJIO, OTHOCATCLA K cTaHnapTHoil Temnepatype 20°C (nxoraa 25°C) Ilpu pasmemenin kog-
KPETHOH anKyMyJIITOpHOM DaTtapen TeMneparypa oxkpyxarouieit cpeast NpH ee 3KCIUTyaTallii 4acTo
OTJIIHYAETCA OT cTaHNapTHON [lpuuem BENHUYHMHA 3TOTO OTKJIOHEHHS U3IMEHACTCH B 3aBUCHMOCTH OT
BpPEMEHM rona I103TOMy npH AMUTENbHO YCTAHOBHBIIEMCS OTKJIOHEHHH TEMMEPATYPhl OKPYhaio-
med cpeast ot 20°C 1A ymeHblIeHHs ee BANAHHS HA CpoK CyxObl 6aTapen repMeTH3IHPOBaHHbBIX
aKKYMYJISTOPOB HAaNpsXKEHHE NOoA3apsia Ha BbIXOAE BLINPAMHUTENBHLIX YCTPOMCTB Heobxomumo
YCTaHaBJIHBaTh COIJIACHO 3alaHHBIM MPOM3BOIAMTENAMH TeMnepaTypHuiM koddduuueHTam nns
KOHKPETHOIO THNA aKKyMYJASTOPOB U KOPPEKTHPOBKY €ro OCYWECTBIATh HE peKe NBYX pa3 B ron
Jonycraercs wis TeMneparyp, koneQmoulines B TeyeHue roaa B npeaenax or10°C no 35°C (ecnawu
3TO YKa3aHO B COIJIACOBAHHOH C NPOU3BONUTENIEM CONPOBOAHTENBbHON NOKYMEHTAUHH), YCTaHAB-
NUBATH BEMUMKMHY HANPSOKEHHMA TION3apAla, COOTBETCTBYIOUIVIO cpepHeit paboueil Temnepatype
INANa30Ha €6 H3MEHEHHA PeKOMeHIyeTCs HCIIOJb30BAHHE BBLINPAMHUTENbHBIX YCTPOHCTB, HMeER0-
IIUX TEMIIEPAaTYPHYIO ROMIEHCAUHIO HANpsKeHHs noasapana darapen

10 12 [lpw 3xCrutyaTaLMOHHLIX pa3psuiax 3amnpelnaercs CHITHe ¢ 0araped KOBHYECTBA 3J1eK-
TPU4ECTBA, IPEBBIINAIOMWIEND 3HAUEHHEe eMROCTH Oaraped A/ YCTAHOBHBUIErocs pexuma paspana
JaNpeInacTca TaKKe Pa3psad Nocjie NOCTIDKCHHSA KOHEUHOID Pa3spARHOro HanpsokeHus Oarapen
s atoro B JITY HeodcnyxupaeMbrx 0OBEKTOB INEKTPOCBA3K € TOKOM Harpy3ku a0 200A nosmx-
Hbl TIPUMEHSTLCS YCTPOHCTBA, aBTOMATHYECKH OTKIIOYAIOIINE aKKyMYMNTOPDHYXO Oarapero oT Ha-
TPY3KH NPH €€ pa3pane N0 KOHEHHOT0 HanpspKEHHS ¥ aBTOMATHYECKH noaunoyatouine darapero Ha
3a3pAl NPH BOCCTAHOBNEHUN paboTh! BuIIpAMHTENbHBIX YeTpoiicts B 3ITY ofcnyxuBaeMbrx 00b-
eKTOB 3JIEKTPOCBA3H, a TaKXe MPH ToKax paspsna Oarapem, npesbimaromux 200A, uenecoobpasHo
IpUMEHEHHE YCTPOHCTB, aBTOMAaTHYeCKH OTKMovarouux Oarapero B koHue paspana Iloaxmoue-
HUe pa3psokeHHOH OaTapeu Ha 3apsn B 3THX JIIY nonmyckaercs npou3BOAUTL BPYYHYIO

11. OCHOBHAIE IPABHJIA TEXHAYECKOI'O OBCOYXXHBAHKA
AKKYMYJIATOPHBIX YCTAHOBOK

11.1. Buanl TexHH"ueCKOro o0cayxuBaug

1111 B npouecce 3xcrimyaTaliHH depe3 onpenesieHHble NMPOMEXYTKH BpPEeMEHH IUIA NOA-
ACPRAHMA AXKKyMYyISTTOPHLIX OaTapeii B UCNPABHOM COCTOSHHMH AOJDKHBI MPOBOAKTLCA CACHyrowmue
BHIB! TCXHUYECKOTO 00CHy X 1BaHus

® OCMOTDbI AKKYMYJIATOPHBIX OaTapex,

* NpodHNAKTHUECKOE BOCCTaHOBJIEHHE (TEKyIUe PEMOHTDL)

Texyiurie peMOHTbI aKKyMynATOpHbIX Oarapeii BHINOAHAIOTCSA NO Mepe HEOOXO0AHMOCTH
11.2. OcMmoTpbl aKKYMYAATOPHBIX 6aTapeii

11 21 TexywmiHe OCMOTPBI ahKyMYJIATOPHBLIX DaTapeil OTKPLITOrNO THNA MPOBOAATCA NO yT-
BepXIEHHOMy rpagiky nepcoHanom, odcmkiBalouuM baTapero, He pexe |1 pasa B MecsaLl
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HHCI1pyKLng 110 3KCIUIYATALUHH CTALIHOHAPHBIX CBHHIJOBO-KUCIOTHHIX 2KKyMYASTOPHEIX
6atapeit B coctaBe DI1Y Ha obnextax BCC Poccun

Bo Bpems TekyLiero 0CMOTpa NpOBEPSETCS

® HaNpAKEHHE, NIOTHOCTb H TEMNEPATYPa INEKTPORHTA B KOHPOAbHLIX AKKYMYJIATODax
(nanpakeHHE ¥ MAOTHOCTL BO BCEX U TEMITEPATYPA B kOHTPONLHLIX ARKYMYJIATOpax),

® HANPAKEHHE H TOK NOA3ApAAa OATAPEH,

* YPOBEHb 3AEKTpOJHTA B baKax,

* [1€ji0OCTHOCTb HaKoB, HHCTOTA aRKYMYJATOPOB, CTENNaXel H noJa,

* BEHTHJAUHA H O10INEHHE,
¢ HaNKyie HeBONLILOTO BbLACIIEHIA ITY3HPLROB Ta3a U3 aKKYMYJIATOPOB,
* ypOBeHbL M UBET 1LJ1aMa B NMPo3pdtHbIX Dakax

Eciy HanpskeHHa 3n1eMeHTOs {MOHOONOKOB) ¥ NIOTHOCTL INIEKTPONHTA HAXOMNTCR B Npe-
A&NA 3dQaHHBIX JOMYCKOB H 3HAUMHTENLHO HE H3IMEHAIOICH B TEUCHUE NONYTola, ITY NPOBEPKY NO-
NyCchae€iCA MPOBOAMTE Pa3 B KBApTaN

11 22 Ecnu B nipouecce OCMoipa BolsBlieHbl A€EKTbI, KOTOpLIe MOTYT ObITh YCTPAHEHbI
OCMATPUBAIOMIHM, OH JOJDKEH MOMY4uTh No TenehOHY paspelieHye HayalbHHKA 3HEprouexa Ha
nposeneHue 370l paborkt Ecnyu medext He MOxeT ObITH YCTPaHEH €AHMHOMMYHO, Ciocod® M CpoK
€ro yCTpaHEHUA ONpeNe/seTcs HavaibHHKOM lexa

11 23 Texywne OCMOTPLI epmel M3UPOBAHHBIX aKKYMYNRTOPHLIX OarapeH nmpoBOIATCRK B
MOpAIKE, 3aBHCALEM OT CPOKE HX IKCIUTyaTalMH B Hadane 3xcrutyatalivu HeoOXoauMo yOoenuTbhes
B TOM, HTO HanpskeHHE HeNpEepLIBHOIO MoXx3apsna OaTaped HaXOAMTCH B Mpenenax, peKOMeHIOo-
BaHHLIX NPOH3BOOUTENEM, C YYETOM YCTAHOBHBLIEHCA TEMNEPATYPLI MECTa pa3MeLUeHUs OaTapeH.

11 24 Temnepatrypa 0DaTapeH répMETH3IHPOBAHHBIX AKKYMYJIATOPOB ONpeRensercs no JaH-
HbiM HM3MEPEHMA TEMHEPATYPbl KOHTPOMLHBLIX INEMEHTOB Mt MOHOONOKOB TepMOMeTpamil, NpH-
KPeIUIACMBIMH K CepenHHe WUPOKIX cTeHOK DakoB Ha Bpems He medee 30 muy [lepen cyurTbisa-
HHeM nokasanuil TepMoMerpos y Oarapeli, pasmelneHHbIX B wikadax H OTcexax mKados, JUUEBbLIE
nadeny (asepy wxadoB) NOIHKHH OBITh JaKPLITHI HAa BbIUIECYKa 3alHHOE BPEMSA

1125 Ilocne aByx- TPCXCYTOYHOrO YCTaHOBOYHOro nepuoua paboret Oarapen B pexume
IUIHTENPHOrO NoA3apsARa NPOBOAAT NEPBHYHBIA OCMOTP, M0 pE3ynbTaTaM KOTOPOro QHKCHPYIOTCH
pe3ynbTaThl H3IMEPEHHUA HAMpPAKEHHA BCEX 3JEMEHTOB MIM MOHOOIOKOB, obinee HanpsOKEHHE aK-
KymMyasTopHOi OatapeH i ee Temneparypa Ilpn atom ocoboe BuuMaHKe crenyer oBpaTute Ha Co-
OTBETCTBHE HanpsKEHHH OTHENbHBLIX 31eMeHTOB (MOHOONOKOB) mpelenam pa3dpoca, 3aAaHHLIM
MPOU3BOANTENEM JUIR TIEPBOrO rofa IKcruryarauuu Harapeu.

1126 HanbHeHinne ocMOTph! Oartaped repMeTH3MPOBAHHBLIX AKKYMYNATOPOB B TeYCHME
IKCILTYaTAaUHH cneayeT NPOBOAMTH B NOCNENOBATEILHOCTH M B 00beMe, ykazaHHbIX B Tabn 11 1

1127 Hucnexropckue OCMOTDBI DPOBOAATCA ABYMA pabOTHHKAMH JIHIOM, 00CITyXHBAIO-
UM OaTapero, H JHLOM, OTBETCTBEHHLIM 33 3KCIUTyaTauMiO 3AeKTpoobopynoBaHus 3HEPronpen-
NPUATHA, B CPOKH, OlpenesiseMbie MECTHBIMHM HHCTPYKUHAMY, HO He pexe 1 pasa B rof, a Takke
NOCHE MOHTAaXa, 3aMEHBl 2JIEKTPOJIUTA

1128 Bo Bpema uHCnEKTOPCKOro ocMoTpa Oarapeil OTKPLITbIX THNOB aKKyMYASTOPOB
MPOBEPAKICA

® HalPHKCHHE M 1LIOTHOCTD 3MEKTPONHTA BO BCEeX akKkyMyjaaropax Oarapen, teMneparypa
3NEKTPOJINTA B KOHTPORBHLIX aKKYMYJIATOpAX,

¢ OTCYTCTBHE NEPEKTOB, MPHBOASUIMX K KOPOTKHM 3dMbihaHHAM,

® COCTOSHIE INEKTPOHOB (ROpOOJAEHHE, YPE3MEPHDIA POCT MONQKKTENLHBIX 3MEKTPOROB,
HapOCTbl Ha OTPHUATENbHBLIX, CVAbdaTalis) - A aKKYMYJAATOPOB C Npo3payHuIMu Bakamu,

® CONPOTHBAEHHE N3OMAUMH,

¢ colepxaHie 3anuceli B akKyMyJIATOPHOM XYypHale, PaBUALHOCTD €10 BEIEHUS
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HHCTpyKUMA N0 3KCIUTyaTauHH CTAMHOHAPHEIX CBHHLIOBO-KHCIOTHBIX BKKYMYIATOPHBIX

ﬁa*raEeﬁ B cocTase 3]1Y Ha obrvextax BCC PoccHu.

11 29 Ob6bem npoBepok npH HHCNEKTOPCKOM OCMOTpe Datapeil repMeTH3IUPOBAHHBIX AK-
KyMyJATOPOB NMPOBOAHTCA B COOTBETCTBMH C 00BLEMOM NPOBEPOK NPU MOJYrOAOBOM KOHTPOJE
(cm 1abn 11 1)

KOHTPOJIA

Yy Sy y—————— gy ey —— "

 Obbem NPOBEPOK

Tabmua 11 1

o o’

Ilpumedanue

| FixeMecssuHblH

EsxexsapTanbHblil

IToayronosois

IIpoBepka HanpsXerHs IAUTEBHOIO
noazapsana Oarapeu H ero COOTBETCT-
BUe Temneparype Harapeu

IIposepka Hanps>kenus MIUTEALHOIO
noazapsana 0arapeu ¢ y4erom €ro co-
OTBETCTBMA TemmepaType Oarapew,
M3MEPEHUS HANpsXeHHd BCeX 3Blie-
MeHTOB (MOHOOJIIOKOB)

IIpoBepka HanpsXKeBusa IKTENBHOTO
noasapsna barapeu ¢ yuetom e€ro co-

OTBETCTBHA Temnepatype Oarapen,
M3MEPEHHA HANpsOKEHUSA BCeX 3fe-
meHTOB  (MoHOOnokoB) IlpoBepka

MOMEHNT2 3aTSXKH O0JITOB KperUeHNs
M3C Tlposepka uHenocTHOCTH H OT-
CYTCTBMA B3MyTHA 0akoB, OTCYTCTBHA
MONTEKOB AJEKTPOJMTA uepe3 CThIK
KPBIDKH ¢ OakoM, a4 Tacke B MECTax
KpeTUIEHUS BHIBOAOB M IPENOXpaHH-
TeJbHBIX KJjannaHoB UHCTKA akKymy-
asTopoB U ODHOBAEHHE AHTHKOPPO-
3HOHHOH CMAa3KH OTKPBITHIX TOKOIIpPO-
BOARIIMUX YacTeH

Paborer u nposepku B oObeme nosy-
ropoporo  kourpona  llposenenne
KOHTPOJILHOIO pa3psana Garapeu

M

HHE TOnyropa, HOMyckaercs cre-

AVIONYI0 TNPOBEPKY NPOBOAUTDL C
| nepnoAYHOCTLIO pa3 B KBapTan

| Ecnu HaNpsOKEHHA  3JIEMEHTOB
nax pa3bpoca, yka3aHHOIO NPOH3-
| BOOMTENEM, B TeueHHe HOJYrona,
CAEAYIOWYIO TTPOBEPKY AOMyCKaeT-
CS NPOBOAMTE Pa3 B NOJroaa

Ilns 6arapeit ¢ 3kCIUTYyaTaLHOHHBIM

neuns MOC nonycxaerca npopo-
IMTh pa3 B FOX

'

ITpu HopMansHOM pasbpoce Ha-
npsoKeHus anemeHToB (MORoONO-

KOB) KOHTPOJIbHBIH pa3pan nomyc-
KaeTcs NPOBOAMTDL Pa3s B Ba rona

Ecnn napamerpbl pabotwl 31V u |
| barapeu B HOPME ¥ HE U3MEHAIOTCH |
NpH OuYEPENHOK MNPOBEPKE B Teue-

—_—— e — =

| (MOHOOA0OKOB) HaxonATCA B nmpene- |

—_— ———m AL &l —

pexxyuMoM pa3spsana Sonee 0,5 yaca |
NpoOBEpPKy 3aTsxku Oonrtor kpen- |

11.2 10 IIpu obHapyxeHuH BO BpeMs HHCIEKTOPCKOrO OCMOTPa OE(PEKTOB HaMeYaroTCH

CPOKH M NOPANOK UX YCTPaHEHUS
11 211 Pe3ynbraThl OCMOTPOB M CPOKH YCTPAHEHHA N€DEKTOB 3aHOCHTCH B XXypDHaN aKKy-
MynsTOpHOH Oatapen, pexoMennoyemMas ¢opma KOTOporo npuseneHa B Ilpunoxenns |
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HMuc rpyKuug 110 akcnumyaTauuy cTaUHOHAPHEIX CBHHLOBO Kite/IUTHELIX aRKYMY 151 OPHBIX
Oartapeii B coctape SITY nHa o6nexrax BCC Pocciy

11 2 12 KouiponrHbie paspsuubl Dardpelt ankyMyNSTOPOB OTKPLITLIX THIIOB, KaK LIPABHAO,
nposonaTcsa pa3 B 1 - 2 rond TIpH KOHTPOJIbHO' ¢ paspsine DaTapeu Npodul ekl pONIITA AOJAHbL
OTOMpaTbCs B KOHLE pa3psla, TAdK haK BO BpeMs Pa3psda psad BPCAHLIX NPHMLCEH NCPEXOAMT B

3NEKTPONHT
11 2 13 BoennanoBblii aHany{3 3JIEKTPONMTA H3 KOHTPOJILHBLIX AKKYMYJIATOPOB OTKPBITBIX

THIOB NPOBOAKTCA NpU obHapykeHuu Maccosbix nedexTos B pabore Datapeu

o kopoOneHHe K 4YpeIMEPHBIH POCT MONOMKHTEALHLIX 3NEKTPONOB, ecld HE OOHapyXeHbI
HapylueHHR pexiimMa paboTsi DaTapes,

* BLINAAEHHE CBETJIO-CEPOro LI1aMa,

* [IOHKAEHHAA eMKOCTb O€3 BUAUMBIX NPHYHH

ITpu BhiemaHObOM aHANH3E, KPOME XKejle3a U XJ0pa, ONPEReNsloTCs CAeayOLue MpuMecH
NPH Hanu4HH COOTBETCTRYIOMIHX NMOKa3aHHH

* MapraHua - 3NeKTPOJIUT NPHOOPETaeT MaTHHOBbIA OTTEHOK,

® MeaH - NOBbILIEHHbIH CaMopaspsan MpU OTCYTCTBHH NOBLINEHHOr0 CONEPXKAHHA XKelesa,

¢ OKHCJIOB 43078 pa3pyilleHHE NOACKHUTENbLHBIX 3AEKTPOJAOB NPH OTCYTCTBHH B 3NEXTPO-
JIUTE XN0pa

11 2 14 Ipoba orbupaercs pe3suHoBoil rpywedl co creknsHHoH Tpybkoil Ilpoba 3anusaer-
ca B Oanky ¢ mpureproil npobkofi banka npeasapuTeabHO MOETCA ropAyuel BOXOK ¥ ONONACKUBAE-
eTcad OUCTUINUpOBaHHOR Bono#i Ha HaHky HakneuBaercs 3THKeTKa ¢ HasBaHueM DaTapey, HOMe-
pOM aKKyMynaTopa U Jatoii 0Tdopa npodb!

11 2 15 TlpenensHoe comepkaHHE NpHMECeH B NEKTPOJHTE padoTaloMNX aKKYMYAATOPOB,
He YKa3aHHOE B HOPMaX, OPHEHTHPOBOYHO MOXeT ObITh NPHHATO B 2 pa3a bonblue, yem B cBEXe-

NPHIOTOBAEHHOM 3ACKTPOJINTE
11216 ComporysneHne HU30NALMH 3aPOKEHHON BKKyMynaarOpHOiMl OarapeH naMepsercs

BOJBTMETPOM C BHYTPEHHHM COMPOTHRIEHHEM He MeHee S0kOM Ha yposHe OatapeiiHoro uTa
11 2 17 Pacuer conporupnenns uionsuuu R,, (kOm) npy M3mMEPEHHK BOALTMETPOM HIPO-
M3BOOHUTCA no dopmyne

R, =R(

W

U, +U =D » T

R. - conporusaenue BoabT™MeTpa, KOM,
U - nanpsxkeHune akkymymaropHoit 6arapew, B,
U: U - BanpsokeHue rumoca ¥ MuHyca 6atapen OTHOCHTENBHO «3eMin», B

I1o pesyabraraM 3THX Xe H3IMEPEHHH MOTryT OnlTh OINpeReNeHB! CONPOTHRICHHR H3ONKILHKH
nomocoB Satapes Ry B R,,. (kOM)

U-U, +U ) U-~U. +U.)
RH3+ = RH _—.-....._U i RHB = R.B [J T .

11.3. Texyute peMOHTbI AKKYMYJISTOPHBLIX YCTRHOBOK

1131 Texymnii peMOHT anhKyMyJATOPHbIX YCTRHOBOK BiUnoyaer B cedf 3ameHy Brlluen-
IWHX #3 CTPOS INIEMEHTOB HIH MOHOONOKOB Darapen, 3aMEHy HErONHLIX YYACTKOB TOKOpaclpene-
AUTENbHOH CeTd YCTAHOBARKM, NOAKPACKY MIMHHBIX TOMROMPOBONOB, NOAKPACKY, PEMOHT W BOCCTA-
HOBJIEHHE H30JHPYIOUIHX CBOHCTB CTejulakel H OTCEKOB

38



MHCTpyK kA MO IKCIUTYTalHH CTALKOHAPHBIX CBHHIOBO-KHCIIOTHBIX AKKYMYAATOPHBIX

&Mﬁ B cocTaBe 3IIY Ha oOvexrax BCC Pocenn

11 32 CoBpemMeHHble THMbI CTALHOHAPHBIX CBHHLOBO-KHCIOTHBIX akKYMYJNSTOPOB Hepe-
MOHTHONPHTrOAHL! [lo3TOMY BhIWeEnLINE H3 CTPOsA 3NeMEeHTH UK MoHoONOKKH GaTapen nomnexar
3ameHe (OCHOBHBIMH NPHYHHAMH 3aMEHb! MOTYT SIBJISThCH

* HapyuweHHA uenoctHocTH 0akos (HanMuue TPEUIMH M CKOJNOB, NMPHBOAALIHX K YTEYhe

3NEKTPOJIMTA M3 AKKYMYNSATOpa),

® CHHXEHHE EMKOCTH 31€MEHTOB (MOHODNOKOB) Hibke 0,8 C, 10 HCTEYEHHUA CPOKa CIyxk-
Ob!,

® HaNMHMyHe CNENOB YTEYKH 3JIeKTPOJIKTA 4yepe3 CThIK Daka akkyMynsTopa C KDbIIKOWH, a
TAKOKE YEpe3 MeCTa KPEIUJIEHHA BBIBOAOB U NPELOXPAHUTENBHBIX KIANMAHOB ¥ TEPMETU3IHPOBAHHLIX
AKKYMYAATODOB,

¢ 3HAYHTENIbHOE B3IYTHE CTEHOK OaKOB Y repMETU3IHPOBAHHBIX aKKYMYJIATOPOB,

¢ JUIMTENbHO COXpaHgmuieecsd NMOBLILIEHHOE HANPAXKEHHE HA JIeMEHTEe WU MOHOONOKe,
npesbliiatomee senuuuny 2,43 B B pacuere Ha onMH 3NEMEHT, TIPH YCTAHOBUBINEMCS PEXRMME Ti0-
CTOSIHHOIO noasapsiaa dataped repMeTH3UPOBAHHBIX aKKyMynATOpOoB Oe3 TEeHAEHLIHH K yMeHbLie-

HHIO

1133 3nemMeHTH U MOHOONOKH 1715 3aMEHbI BBHILIEAUIHX K3 CTPOR JOJIKHBI ObITH TOTO Xe
THITA B eMKOCTH Bpllieniiye u3 CTpos repMETHIHPOBAHHBIE AKKYMYJISTOPBI XKENaTeNbHO 3AMEHATE
aHAJIOCHYHBIMUY U3 TOH XK€ NapTHH BHITYCKa ¢ aHANOTHYHBLIMU YCJIOBHAMH XpaHEHHS M DKCILTYaTa-
UHH

11 3 4 IlpenHasHayeHHble IUI4 MOHTaXK2 B3aMEH BbIUEOUINX M3 CTPOS 3NIEMEHThl H MOHO-
0510k nONMKHBE! ObITH NpeaBapHTENbHO NPHUBENEHbl B FOTOBHOCTD ITyTeéM aBTOHOMHOro (He B CO-
cTaBe AeicTBYOWE DaTapen) npeaBapHTENbHOIO A03apana

113 5 I'epmerusnpoBanHble 3NeMeHThl H MOHOONOKH HeoOxomuMo nocne Ro3apana Bbl-
NepXaTh HAa noa3apane B TedeHue 6 cyTok CHaAThbIE ¢ NIOA3ApSARa MEPMETH3HPOBAHHbIE aKKyMYyJis-
TOPb! ZOJDKHB! ObITh YCTAHOBAEHDBI B 0aTapeio B3aMeH BHILUEHIHUX U3 CTPOS B TEYEHHE BPEMEHH, HE
npesblaromero 48 Yacoe

11 3 6 Ha Bpems Tekywero peMoHTa OAHHO4YHbIX Hatapeil eMkocTbio 10 200 A 4 pekoMeH-
AyeTca BpeMeHHoe noakmodenue x IITY npyroii pesepBroii OaTtapen aHaANOTHYHOHN WK MEHbLLIEH
€MKOCTH, ycTanasiusaemoil snusu JITY B M304HPOBAHHOM MeCTe, HCKTIOYAOUIEM HECAHKLHO-

HHUPOBAHHbBIH AOCTYTI NOCTOPOHHHX JHI

12. IPABHJIA XPAHEHHSA A TPAHCIIOPTHPOBAHHA AKKYMVYJIATOPOB

12 1 TpaHcnopTHpOBaHHE AKKYMYJATOPOB NOJUKHO OCYIIECTBAATLCHA, KaK IpaBHNO, B
TPaHCHIOPTHOH ynakOBKe NPOU3BOAUTENS

12 2 CBHHUOBO-KHMCIOTHBIE AKKYMYJIATOpHbIE OaTapeH OTKPLITOro THNA OTTPYKAOTCA 3a-
Ka34HKaM, Kax NpaBuio, CyXxo3apskeHHbIMH (C KOMIUIEKTHBIM 3JIeKTpOIHTOM MnH Oe3 Hero) On-
HAKO BO3MOXHBI nocTaBkH Oarapeil , 2an0HEHHLIX 3JIEKTPOJMTOM. 3aJ1HThIE INEKTPONIHTOM H 3a-
psoxkeHHble DaTapen MoryT 6e3 nom3apana XpaHMTLCA B3 CKialle OrpaHMYEeHHOE BPEMS, T K MPOHC-
XOaHuT ux camopazpsa Iloaromy HeoOxOMHMO He no3pHee ueM uepes 6 Heaelb, a PH TEMNEPATYPE
Okpyxatowmei cpensi 20 +35°C - uepe3s 4 Henenu, Takue OarapeM noxseprarTb 3apAdy OOHHMM H3
HHXE MepeYHCNEHHBIX PEXXKMOB

® NOCTOAHHBIA NOM3apan Nnpu CTadHNIH3AUMK Hanpsokesus 2,23B/an,

¢ 3apsan OrpaHHYEHHbIM MO BPEMEHH H BEJIMYUHE NMOCTOSHHBIM TOKOM
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MucTpykiis no sKCnAyaTallMH CTallHOHaPHAIX CBHHLIOBO-KHCIOTHEIX aKKYMYIATOPHBIX
Oarapeii B coctase 3ITY Ha o6tek1ax BCC Pocchu.

Ilpir3HakaMys OKOH4YaHHA 3apAna NEPBbIM PEXHMOM SABAAIOTCA MNOCTOAHCTBO IIOTHOCTH
3JIEKTPOJHITA ahKYMYASTOPOB N0 NOCNEAHHM IBYM 3aMEPAM C HHTEPBANIOM B | 4ac M NOCTOAHCTBO
noasapanHoro Toka Ha yposte 40 - 100MA Ha 100A 4 HOMITHATTBHOR EMKOCTH aKKYMYNATOPOB.

Ilpu 3apsne Gatapen BTOPHIM PEXHMOM TOK 34apsana OrpaHHYHBAOT BEIHYKHOH 10 JA Ha
100A-4 HOMHHaNbLHONR €MKOCTH, 8 BpEM 3apsana - YeThipbMa yacaMi HanpsokeHne Ha OTAENbHbLIX
aRKYMYJNATOPAX MOXET AOCTHYL APU 3TOM pexiiMe 3apsana BenuunHel 2,4B/3a 3apsan 3THM pexu-
MOM LOITYCK3ETCA NPEPBaTL paHee 4-X 4acoB, €Ciy AOABATCA NPU3HAKU €0 OKOHY3HHA MOCTOAH-
CTBO ILJIOTHOCTH 3JEKTPOJIHTA AKKYMYAATOPOB MO Pe3yNbTaTaM ABYX TOCJEAHUX 3aMEPOB C HHTEP-
BAJIOM BpEMEHH | Yac, a HaNpsHKEHHUE OTACbHBIX 3JIEMEHTOB N0 PE3yJIbTaTaM U3MEPCHHA C TEM XKe
HHTEPBAJOM He OyneT U3MEHATLCA

123 Ilpn xpaHeHHH repMeTH3UPOBRHHBIX AKKYMYIATOPOB CPOKH NMPOBEAEHHA O4EPENHOTO

no3apsana onpenenstot cornacHo Taba 12 1.
Tabnuua 12.1

 — e —T— e —— - i E——— —r

Bpems xpaHeHHs 10 OYEPENHOTO 3apsina, MEC., HE

P e T ——— e —WCE—— W4t L L= s v - o e e re— .- - —_——

o —

' Tun ___ Oosiee, mpu TemriepaType |
1 repMETHINPOBAHHBIX aKKYMYJIATOPOB 20 °C 30 °C 200 I
| 1 Axxymynsiopbl ¢ a6copOHpPOBaHHBIM -

| anexTponuTOM 6 4 , ,.

| 2 AKKyMynATOpbI C 3aryiuleHHbIM (reieBhiM)
| 31EKTPOJIHTOM

_— gl Emam " aam m e - - .y . e P r—— . wr— b . —E— . -

ot - . ' - - - s - _— e e—— - —_ T W — - .

12 4 Ilpu nocrapkax barapeil B CyX03apmKeHHOM COCTOSHMH MX XpaHEHHE MOXET Npo-
ROJDKATLCA ROCTATOYHO HONrQ (N0 COINACOBAHHBIM ¢ OTRENBHBIMU NPOU3BOAMTENAMH aKKyMYyJIsi-
TOPOB TpeDOBaHUAM - BPEMA TAKOr0 XpaHeHus orpanuvusaercs 4-ms rogamu) OrnruManibHas
reMiepaTypa OKpyxatoleid cpensl NnpU XpaHeHuy orpauruusaerca npexenamu (+53°C - +25°C),
NpH 3TOM CleAyeT H30eraTb peakux nepenanos TEMNEPATypbt NaXE B BBINEHA3BAHHLIX Npenenax
BO 130exaHue 00pa3OBaHUN KOHICHCATR RJIArH BHYTPH 3NEMEHTOB H, Takum 00pasoM, UCKioye-
HHA MX camopa3pana

12 5. B nepyon Ckaanckoro XpaHesus aeMenTs HeoOXxoamMo COXPpaHAT: B 3aBOACKOH yna-
hOBKE, TK B HEll HAXOAATCHA BAATONOTIOTHTENM, B 3HAYUTENLHOH CTENEHH YMEHLIIAIOUWHE KOH-
Aciicalsno Bnard ns nperorspaineHuns NONanaHis Biari BOBHYIPb 3NEMEHTOB X 3aMMBOYHDIE
OTBEPCTHA JOJDKHbI OCTABATBLCA 3aKPLITLIMH TPAHCNIOPTHPOBOYHLIMH NpoOkaMH, KOTOpLIE CNEQyeT
CHHMATH TOABKO HENOCPENCTBEHHO NEepel 3aJIUBKOH JJIeKTPOMTA NOCHE MOHTaXa OaTapen

JNeMEHTL HeOOXOMMO XPaHUTh BEPTHKAJIbHO KPHIOKOH BBEPX M HH B KOEM CIydae He
111 TaOEMIPOBATE

13. YKASAHHUA MFP BE3OIHACHOCTH 1TPH PABOTAX C
AKKYMYJATOPHLIMH YCTAHOBKANMI]

13.1. O0mue noaoxenus

13.1 1. PaboTHuxH, 0OCTyXKUBaIOUIHE AKKYMYIIATOPHbIE YCTAHOBKH, IOJDKHBI OTHOCHTBLCS K
ONePaTHBHOMY NEPCOHANY 3Heprouexa (rpynibl 3NEKTPONHTaHHA ) NPEANPHUATHS JIEKTPOCBA3H

13 12 K oOCHyXHBaHHIK aKKyMYJIATOPHBLIX YCTaHOBOK HOITYCKAEeTCR ONepaTHBHBLIH Nepco-
HaJ1 TOJILKO CNELHANLHO NOANOTOBNEHHBIT H dH3nuecku 3m0posbiit Tlpu nocrymnenuu Ha padory
PabOTHHK JOJIKEH NPOUTH MEXULUHHCKOE OCBHIAETENLCTBOBAHKE, BBORHDIA MHCTPYKTAX, HHCTPYK-
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VIHCTPYX1HS 110 SKCTUTYaTalMH CTAUHOHAPHBIX CBHHLIOBO-KHCIOTHBIX AKKYMYJIRTOPHBIX
bartapeii B cocrase DTV Ha o6bektax BCC Poccum.

TaX W NPOM3BOACTBEHHOE ODyyeHHe Ha padouem MecTe, NPOBEPKY 3HAHMIA NPABMA IKCIIYaTALIMH
anekTpoycTaHoBok norpedburteneit ([12311), nparun texuukn 6esonacioctn (I1TE), nomxuocTHoi
¥ 3KCIUTVAaTAUHOHHOM HHCTPYXUMIT H HHCTPYKUMH noxapHoii He3onacHocTH

1313 Pesynvratsel nposepxy 3Hauui 13311 u ITTH u npuceoenle kBangHKaLiHOHHOIN
rpynnel 00 Tbh 10MKHO NOATBEPXAATbCA YAOCTOBEPEHHWEM YCTAHOBJNEHHON (OPMBI, KOTOpOE
ROJDKHO HAXONHTLCA Y NEpCOoHana H Noche NBYXHENENbHOTO CTAXHPOBAHUA ABAATHLCHA NOMYCKOM K
BLIMOIHEHIIIO COOTBETCTBYIOLINX padOT Ha aKKYMYIATOPHBIX YCTaHOBKAX

13 14 Jlnua, Hapywnsiwue o Bpems pabotbl Tpebosanna [T33IT u IITh unu akcnnyara-
IIMOHHOH ¥ HACTOSLUEH MHCTPYKUMH, IOJKHBE TOABEPraThCA BHEOUEPENHOT npoBepke 3HAHUIT

13 15 Oneparusnslit nepconan odazan

® OCYUIECTBJSATL KOHTPOJb 32 UCTIPABHLIM COCTOsHHEM 3nekTpoobopynoBanus DITY, een-
THAALIMOHHBIX CHCTEM, TOKODACTIpeNeIMTeNbHOH CeThio,

o sbinonuATh Tpebosanus 113311 u IITh, MecTHYI0 MHCTPYKUHIO, ITPHKa3bl H pacnopsike-
HHS BBILIECTOAUIMX PYKOBOIHMTENEH,

o olecneunTs HATHYME B YCTAHOBJEHHbBIX MECTAX 3KCIUTYaTAUHOHHOIO U aBapHHHOIO HH-
CTPYMEHTA, 3aNnacHbIX YacTeH B MaTepHasoB, 3aL{UTHBIX CPEACTB U NOXKAPHOIO HHBEHTAPS,

® B ClIy4ae aBapHH NPHHATHL BCE MEPLI N0 0becneueHUuI0 3neKTponuTaHeM o0opyOBaHHUA
3JIEKTPOCBA3H € NOCAENYIOUHM YCTPAHEHHEM BO3HHKILETO NOBPEXKACHHUA,

e cobmonars NpaBuia BHYTPEHHEr0 pacrnopsanka, He NOMYCKAaTh B MECT2 pa3MeleHHs aK-
KYMYJISTOPHbBIX YCTAHOBOK ITOCTOPOHHMX JIML, HE UMEIOLIHUX NPSAMOI0 OTHOLIEHNS K OOCTy)XHBa-
HHUI) 3JIEKTPOYCTaHOBOK,

¢ BLINOJIHATL TpebOBaAHUA MPOTHBONOXAPHOHN O€30NacHOCTH M NMPOU3BOACTBEHHOM CaHH-
TAPUH

13 1 6 OnepaTuBHbLIHA NEPCOHAN HECET OTBETCTBEHHOCTD 38

e apapuio M Opax, NpoKCIIENUIHE H3-332 HU3KOMO KAa4yecTBa npoBeneHHsx pador;

e Hapyuwienue npasuia 112311 1 ITTh, HeBrINMOIHEHHEe MECTHOM MHCTPYKLHH,

® HECYACTHBIE CNy4yaH, npoucwenuiide npu obCHTy>XHBaHUH BKKYMYJIATOPHBIX YCTAHOBOK
(kak nuua, HENOCPENCTBEHHO HApYIIUBIUHE NPAaBWIA, TaK ¥ NHLA, He oDecneynBllte BhIITONTHEHHE
BCex Mep DesomacHoro BsinonHeHus padbor),

13 1 7 OneparusHelii nepcoHan HMeET NpaBo.

® OTCTPaHATh OT paboTh! nuil, Hapywatomux npasuna [TO3I1 u IITh 1 MECTHYI0O HHCTPYK-
KK, ¢ NMOCJCHYIOWKM YBEROMICHHEM DYKOBOACTBA 3Heprouexa (Ipynrbl ANEKTPONMTAHMA) LIS
NPHHATHA HEOOXOIMMEIX Mep,

e TpebOBaTh OT PYKOBOACTBa 3Heprouexa (rpyrnbl 3JIEKTPONHTAHHA) CBOEBPEMEHHOrO
obecrieyerus pabouux MecT 3aLIHTHLIMH CPEINCTBaMM, CnenonexnoH, HeoOXOXUMBIM HHCTPYMEH-
TOM M MaTepHallaMu,

* [pH BO3SHHKHOBEHHH aBapuu npusnexars modoro paboTHHKa 3Heprouexa (rpynmnsl dex-
TPONUTaHKUA) B JN0OOe BpeMs CyTOK I yCTpaHeHMs npuuuH oTkasa B pabore JIIY (ecnu wer
BO3MOXXHOCTH YCTPEAHUTH MMOBPEXAEHHE CAMOMY )

13.2. O6ecnequenne 6ezonacHoii paboTsl NIPH MOHTAKE AKKYMYISATOPHLIX DaTapeH

13 2 1 TlocraBneHHble aKKYMYAATOpbl HEOOXOAHMO NPOKOHTPONHPOBATL HAa OTCYTCTBHE
NoBpeXneHUH

13 2 2 Ilocne ycTpaHeHHs YNaKOBKH TUWIQTENBHO €€ NTPOKOHTPOSIMPOBaTh, YTODBI CITy4aiiHO
HE ITOTEPATh BXOAKUIHX B KOMILNEKT NOCTaBKH neraned
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MHCTPpyxima No KCNAyaTalyy CTRUYOHAPHDIX CBHMHIIOBO-KUCIOTHEIX aKKYMYASTOPHbLIX
6arapei B coctase TV Ha obrexrax BCC Pocchu

1323 Vbenurnca B ToM, 4ToOb1 BCe ONOpLI cTEANaxa ObUIH B KOHTAKTE C NOJIOM, Hanpas-
NAKOLKE CTENNAXA IUIA YCTAHOBKH aKKYMYNSTOPOB HAXOANNHCEL B TOPH3OHTANLHOM NONOKCHUH, 3
CaMH CTennaxu HaxOOHNNUCh Ha noJy yctoiluuso Oe3 konebanuii

13 2 4 [lepen MOHTaXOM y BCEX NIEMEHTOB H MOHOONOKOB akkymynaTopHoi Oatapels He-
0OX0AHMO TIHATENLHO OYHCTHTL (ecnH HeobxoanmMo) "MArKOH" METANNHYECKOH LIETKOH BLIBOIHI,
NEPEMBIMKH H KpENeXxHbie REeTalH, YCTPAHHB BO3MOXHLIE CNOfl OKHCH, BO3ZHUKILIMH BO BpeMmA
TPAHCTIOPTHPOBaHHA  Xpanenns IIpu atoM HeoBxomnmo paboTaTh OCTOPOKHO, YTODBI OHHMCTKOM
HE YCTPaHUTb CBHHLIOBOIO MOKPLITHA 2TO HE OTHOCHTCA K N€TalniM H BbIBOLaM 8KKYMYAATODPOB,

HMEIOILIIM APYTOe aNbBaHUYEChOE IOKPLITHE
13 25 Kaxnbiil 3eMeHT 311 MOHOONOK HeOOXOmHMMO OCTOPOXKHO OYHUCTHTBL MATKOH

anax KoM Tpsannoid IIpH 3TOM Heab3g NPHUMEHSTb PAacTBOPUTENEH M APYIMX OUYMCTHTENLHbIX
Cpenc1s

13 2 6 CyxosapshenHsie akKkyMyaaTOpbl (0e3 3nekTpONMTa) NPOBEPAIOT HA OTCYTCTBHE
NOPOTKOIO 3aMbIK2HHS 3JIEKTPOLOB C MOMOMILI0 METOMMETpa Y AKKYMYJIITOPOB, [IOCTaBRAEMbIX
C 3aNUTHIM 3/IEKTPOJIHTOM, 8 TAKXKE Y repMETH3IHPOBAHHBIX aKKYMYJIATOPOB NPOBEPSIOT BEIHUHHY
HalIPROKEHHA NPH pa3sOMKHYTOH BHEIIHEH LenH

13 2 7 AKKYMYNATOpBI AOJDKHBI ObITE CMOHTHPOBAHBI B COOTBETCTBUK C TpeOOBaHUAMM
Pasnena 7 Hacrosmel Hucrpyxiuu

13 2 8 Ecnu BMecTe ¢ aKKyMyNATOPHBIMY Oarapesamy NOCTaBARETCA Tak)Ke aHTHKOPpPO3H-
OHHAad CMA3Ka, TO CMa3aTb TOHKHUM CHOEM BCE OTKPLITHIE METAINHYECKUE YaCTH COSRMHHUTENCH 1
BLIBONOB PaboTaTh HEOOXOAWMO OCTOPOIKHO, YyTOOLI CMa3Ka HE MoMnana Ha KpeIlKY H 6aku 8rKy-
MYJATOPOB Ecau peranu i BbIBOAbI aKKyMYJIITOPOB HMEIOT HE CBHHILIOBOE, a ApYyroe rajabBaHuYe-
CKOE NOKPhITHE, OHH B CMa3Ke He HyKNAKTCA

1329 JIna olecnevensa Oe3onacHOM BenMYHMHBI HanpaxeHus Oaraped N0 OKOHYAHHA
MOHTa)Ka PEKOMEHIYETCH NPONYCTHTb YCTAHOBKY ONHOMO WM HECKOJIbKHMX MEXINEMEHTHBIX CO-
enHu1enei(MIC) Ycranosky atux MOC MOXHO HPOM3BECTH TONLKO IOC/E NPOBEPKM Npa-
BUJILHOCTH MOHTaXa M H3onauuu Oaraped BMeCTe ¢ TOKOOpOBONaMU noakmodexusa ee x JIIV.
Ocobenno aTo kacaerca Oarapeil Bbicokoro Hanpsxenss (bonee 110 B)

132 10 Ilpi MOHTAXE 2aKKyMYISTOPOB C pe3b0OBLIM COeOHHEHHEM NMOATAXKY OONTOB Kpe-
nnenna MOC cnenyer npou3BOAMTL ¢ YCHNIHEM, HE NPEBBINAIOINEM YKa3aHHOTO B MHCTPYKLHH
npoussoguTens IlpesbillieHMe MOMEHTa 3aTSXKKH MOXET BbI3BATh MOBPEXHAEHHE COCAMHEHHA W
OCNOXXHHTb NpOBEAEHUE BOIMOXHBIX PeMOHTHBIX paboT B Oyayiem

13211 Ecau B xOMIIEKT NOCTaBKH BXONAT 38IUMTHBIE M3ONHPYIOLUHE KPBLILUIKK Ha Kax-
aelid nomoc MOC, oHu nomkHul Ourre Hanersl HA MJC eme no wx monTtaxa HMzonupyroupe
KpbIOKH, YCTaHasauBaeMmble HAa MJC kak exnHas KOHCTPYKUHMA, MOIyT YCTaHaBIHUBATLCH IIOCHE
MoHTaxa MOC

13 2 12 Toxonposonsl 0T KOHLEBBIX BbiBORoB (6opHOB) HaTapen momkHbl ObITH NpexBa-
PUTENLHO 3aKPEIUIEHB! A0 COSOUHEHNS ¢ YKA3aHHbIMM BbIBOAAMH, YTOOL! HE CO3AaBaTh HA HHUX 10~
NOAHHTENbHbIE YCHITHS

132 13 MonTax ¥ 3kcrutyaraums aKKyMyJNSTOPHLIX OaTapeil BLICOKOTO HANpSOKEHUS CBSA-
3aHbl ¢ D0JIBLIOA ONACHOCTLIO MOPAXKEHMA INIEKTPHYECKHM TOKOM, [O3TOMY BO BPEMS HX MOHTAXa
HeoOxonMo coOmonaTk CreayouiHe npasIa

¢ NpH MOHTaXE aKKyMYJIATOPHBIX Oarapeit DomkHb! ObITh NPHHATHI MEpbl MO OrpaHu4e-
HHIO HanpsOheHis pa3OHBKO#A Oarapen Ha CEKUMM HanpsbkeHdHeM o 110 B, coenuHeHus Mexny
KOTOPBIMHM YCTaHABNHBAKTCA B NOCNEAHION O4Yepensb 0cjie NPOBEPKH NPABHJILHOCTH MOHTAaXa H
H3OJALHH CEKLHH, M30JRUHOHHDIE KPBIIIKH MEXCEKUHOHHbIX COSAHHHTENEH NOMKHBI MMETH OT-
THYHTENLHYIO OKPACKY OT 3aLIMTHBLIX KpBIWEK ocTalbHbiX MIC,
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HHCTPYKIHS MO 9KCTUTYaTAUNH CTALHOHAPHBIX CBHHIOBO-KUCHOTHBIX AKKYMYNATOPHBIX
Oarapeit B coctase SITY na o6sextax BCC Poccu

® BBbINOJHATH PadOTY HA ARKYMYASTOPHbIX Darapesx BLICOKOTO HaNpSXKeHUs OIHOMY crie-
LMANHCTY He OOMyCKaeTcs,

* npy padoTax ¢ AKKYMYNATOPHBIMH OaTapesMu BLICOKOrO HANPHKEHHA OO0%3aTENbHO
MPHMEHEHHE HHCTPYMEHTA C M30JIHPOBRHHBIMH PYYKaMH, AHINEKTPHUECKHX MEPYaTOk M AM3Neh-
TPHYECKHX ROBPHKOB HJIH KAJIOLW,

¢ 110 OKOHYZHHH MOHTAXa Ha BUOHOM MeECTe y OarapeM IOJKHA ObITh HaHeCeHa HaamnMCh
«ARKYMYJISsTOpHAs BaTtapes BbICOKOTO HanPSIheHUD)

13.3. Obecneuenne GezonacHoii paboTbt NPH NPHIrOTOBAEHHH IEKTPOAHTA H €ro 3a-
JAHBKE B AKKYMYJATOPbI

13 3 1 llpy npHroTOBNEHHN 3NIEKTPONIMTA ClIedyeT PYKOBOACTBOBATHCH TpeCoBaHHsAMH Pa3-
nena 8 Hacrostiued HHCTpyKUHK

13 3 2 Ilpu paboTtax c hUCIOTOMN U 3NEKTPOAUTOM 0OA3aTENBHO HCNOJb30BAHHE PEIHHOBLIX
epyaToK, PE3MHOBBIX CANoOT, NMPOPEe3IUHEHHOrO (apTyka, rpyboLepcTHOrO KOCTIOMA MM XNom4a-
TOOYMahHOTO KOCTIOMR C KHCJIOTOCTOHRKOM NPOITHTKOMH H 3aLUHTHLIX OYKOB

13 33 [lpu nonanaHyy KHCHOTHL MM 3NEKTPONUTA HA OTRPHITLIE YHACTKY Tena HeoOxoau-
MO HEMEIUIEHHO CHATh KHCJIOTY TAMHOHOM M3 BaThbl MAM MAap/ii, MECTO NOTalaHUA NMPOMbLITh BO-
noi, 3areM 5% -HbIM PACTBOPOM IIHTHEBO COJbI ¥ CHOBR BOJOI

13 3 4 Ilpu nonananuy OpbI3r KUCAOTHI MK 3/IEKTPOIMTZ B IN1a3a HEOOXOOHMO NPOMBIThH
1x OOJIBLUMM KOJIMHECTBOM BOXBI, 3aTeM 2% -HbIM PacTBOPOM ITHTHEBOH COIbl H CHOBA BOAOM

13 3 5 Ilocne npoBeneHUst BhllIeyKa3aKHBLIX MEpP ClenyeTr 00s3aTenbHO 00paTUTLCS B Me-
OULHMHCKOE yupeXneHHe [UA NOMYYECHNA KBAIHPHLHPOBaHHOH METHLIHHCKOI MOMOILH

1336 Kucnora, nonasinas Ha opexny, nehdrpanusyerca 10% -HbIM pacTBOpPOM KallbllH-
HHPOBAHHON COMbI

13 3 7 Ilpu paboTax B akKyMyJATOPHOM MOMELIEHUH BO BpEMA 3apsna Oarapeu ¢ HHTEH-
CHBHbIM razo00pa3oBaHUeM NONOJHHUTENBHO K CPEACTBaM 3auiiThl 0 0 13 3 2 HeoOxoauMo Hc-
T10JIb30BaTh pecnupatopsl Bpems nposegenus 3Tux paboT moskHO ObITh MO BO3MOXHOCTH OIpa-
HUYEHO

13 3 8 KouueHTpHpOBaKHAas KHUCHOTA A1 BBOAA B JieficTBHE DaTapen Cyx03aps>KeHHbIX ak-
KyMYJIITOPOB JOJDKHA XPaHHTLCH Ha 00bEKTe TOIbKO B 06beMe, MHHHMANIBHO HeoOxonmMoMm ans
NPHFOTOBNEHUN Tpebyemoro obvema anexrponuta s npuUroToBieHus 00beMa JIEKTPOJIMTA, He-
00XOOMMOTro Ut KOPPEKLHMH ero IIOTHOCTH B 3/ieMeHTax bGatapes BO BpeMs BBOJA €€ B JIEAICTBHE
H NIPH 3aMeHEe 3arpA3HEHHOr0 3JNEeKTPONUTA B OTAENBHBIX IEeMEHTaX BO BpEMSA 3KCIUTYBTaLHH, Che-
IOyeT HCOONb30BaTh NpedBapuTensHO pa3DaBlneHHbil BOAHBLIA PACTBOP KHCIOTH! TUIOTHOCTHIO
1,400r/cm’ u Huke

13 39 KonueHTpupopaHHast KUCJIOTa U €€ pacTBOPbl AOMKHbBI XPAHHTLCA B CNELHANLHOM
roMewieHu B OyTouiax ¢ oOpelneTkoi, yCTaHOBNEHHBIMI HA KHUCJIOTOCTOMKOM NOJTy B OIIMH PRA
Kaxnas OyTeure nomkHa Obrre cHalxkeHa OHPKOH © yka3aHMeM HaHMMEHOBAHHMSA W TUIOTHOCTH KH-
CNOTHl byThulH U3 NOX KHCNOTHI JOJDKHB! XPAHUTHCA B aHANOTHYHbIX YCIIOBHAX

13 3 10 3anpewmaercs mepeHocuTh OYTHUIM C KMCAOTOH ODHOMY, HAa pyKax WIH Ha CIHHE
Hepemewenne GyTineif ¢ KMCIOTOMH NOIMYCKAETCA MPOU3BOOMTDH TOJILKO HA ClELHA/IbHBIX TENeX-
Kax WIH BABOEM Ha HOCHNKaX ¢ o0peltedeHHbIM OTBEPCTHEM NOCEPEaHHe, B KOTOpoe OyThinb BMe-
CTE C KOP3HHO WIH ALIBKOM JNOJIXHA BXOMITh Ha IBE TPETH CBOEH BbICOTDI

133 11 Cnenmyer BCerna nOMHHTb OCHOBHOE IPaBUNO NPH NPHIOTOBJIEHHH 3JIEKTPONIHTA

HH B KOEM CJiyyae HeJlb3fl IHTh BOAY B KOHUECHTPHPOBAHHYIO CEPHYI0 KHCIOTY!
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HucTpykiuns 1o 3KCIUTyaTalliH C1diHMOHAPHBIX CBUHLLOBO-KHCIOTHAIX dKKYMYJIATOPHbIX
Gatapeft B coctase JITY na obsexrax BCC Poceun

133 12 3anuBKy INCKTPONNTA B 3NEMEHTBI CREAYCT NMPOM3IBOAKIbL C NOMOLBIO CHPOHE C
pPe3HHOBLIM LIaPOM, PEIHHOBON Py, CTERNAHHOA MM hapPopOBO KPY*hKOil eMROCTBIO | -2 1

13 3 13 Tlposmdibid 30€KTPONKT HA CTEINaRH H akKyMYRATOPbI Y AANAOT TPRMAOH, CMOYEH-
HOI B PacTBOpE CONbI, & 3aTEM MPOTHPAIOT TPANKOH, CMOHMEHHON AMCTHANMPOBAHHOW BOLOH, H,
HahOHEL, BLITHPAKOT HACYX0 cyxoi seTowblo Ilpu 3TOM cnenyer UCKIOYUTL NONaAaHHeE PacTBOpA
LOML!I BOBHYTPb 3JIEMEHTOB

13 3 14 IlpoauTbiit Ha NOJ INEKTPONHT ZOJDREH HEMENNEHHO YHANATLCA € NIOMOILBIO CYXHX
onitnok [locne 3TOro nNon NOMKEH NPOTHPATLCS TPANKOH, CMOYEHHOH B PacTBOpE KanbUWHHPO-
BaHHOMN COMbI, a 3aTEM B BOUE I NpoTipdTbCA Hacyxo [Iponutannsie nicnoroil omuiky codbipaor
B SLIHK, M€ HEHTPAJNH3YKIT KHCJIOTY C MNOMOLIBIO COHOBOI0O pacTsBopa

133 15 Cnutblid 3arps3HeHHBIH 3MEKTPONKUT NOMeEINaoT B OyThUIH M OTNPABNAIOT HA Che-

LHa{sHPOBAHHOE NpennpisTHe juir yTwindauuu CauBaib 3ACKTPOJHT H RHUJOTY B KaHANH3a-
LHIO He JOITyCKaeTCs

13 3 16 Ilo okoHyaituu paoT B aRKYMYJIATOPHOM NOMEUIEHUH, a TaKOKe MNepey npHeMoM
MU WM KypeHHeM HEeoOXOou MO BlIMbITb TIIATENbHO PYKH M JIHUO C MbUIOM, ONOJOCHYTh M0-
JIOCTb PTd BOAOH, a pykH 1% -HbIM PACTBOPOM YKCYCHOR NHCJIOTLI

13.4. Obecnevenue GezonacHoii paboTul nPH IKCONYRTRAUHOHHOM 00CT)KHBAHHH aK-
KYMYJSiTOPHLIX YCTAHOBOK

13 4 1 Tlpn padoTax, CBA3AHHBIX C TEXHWYECKHM OOCITYXHBAHHEM aKKYMYJIATOPHLIX yCTa-
HOBOK, HeoOxonumo CoOMONATh MEpH, HCKIIOYAIOLIHE NOpaXKEHHE 0OCTYXKHBaIOIero nepcoHana
3NEKTPHYECKUM TOROM H NONIYYEHHE XHMHUYECKHX O0XOr0B, a TakXKe Mepbl, oDecneyusaroiye yc-
NoBH#A B3pblBOOE30NaCHOCTH U NMOKapo6e30NnacHOCTH B MECTAX Pa3MEUIEHNA YCTAHOBOK

13 4 2 Ilpu paborax ¢ akKkyMynsaTopaMu CleRyeT BCeraa NOMHHUTB, YTO MOCAEIHHE HMEKOT
O4€Hb HU3KOE BHYTPEHHEE INEKTPUUHECKOE CONpPOTHBIIEHHe [lo3TOMY NMpH CyYalHOM KOPOTKOM
3aMbIKaHHM, RaXe HA ONHOM 3NeMEHTe, BO3HUKAIT Dolibluye TOKH pa3psla, 4T0 MOXET SABHTLCHA
MPHYHHON CHJILHBIX O’RQTOB MEePCORBAaNa, B3PbIBa W BLIXOAA M3 CTPOK YaCTH WK Bceii HaTtapeu

13 43 Bo pems 3kcrinyatauuy sce MOC, xak npasuno, H0JKHEI ObITh 32KPBITHI LITATHbI-
MM H30JISIIHOHHBIMH KpblllKaMyu IIpH H3IMEPEHHU HanpsXKeHHR MIEMEHTOB JUIA KOHTAaKTHPOBAHUS
H3MepHTENIbHBIX KOHLOB NpuUHOpa ¢ BLIBOJAMH 3NE€MEHTOB ClIeyeT I0Jb30BATLCA OTBEPCTHAMH HA
32UIMTHBIX KpPbILIKAX {€CAM OHH MMEIOINCA) B NPOTHBHOM Criyuae NMPH H3MEPEHUAX OJHOBPEMERHO
cnenyer ocBoGoMnaTh OT 3alMMTHLIX Kpbilnek He Sonee sy MIAC

13 4 4 Ilpu paborax ¢ Oarapeamu, MIC xOTOpLIX HE 3aWHINEHB! H30JUPYIOIIHMU KpbILI-
KaMH, WK NPH CHATHIX H30JHPYIOUIHX KPbILIKAX 3anpeliaercs HCrnoab30BaHHE HEH3OIUPOBAHHOTI0
HHCTPYMEHTA, & TAKKE HOIUEHHE MEeTaAUTHYeCKHX Opacneros u xonen (Cnemyer Takke UCKIIOHYHUTD
[IdQ¢HHE HA OTKPLITLIL METATHYECKS e 4aCcTi Dd rapel MeTd RHYECRIX NPEAMETOB

13 45 Ilpy padboTrax ¢ 0ardpenmi BEICOKOI O HANPARCHILA CNENYET PYKOBOACTBOBATLCS NO
noxeHusamMu n 13 2 13 Kpome 1010, paboThl, CBA3AHHLIC C ARACAHHEM MCTRIUTHYECKITX 10hOIIPOBO-
AKX YacTel DaTapen BRICOROIO HaMpspKeHHMA (KPOME M3MEPEHHA HANPSXXEHNUs) HOJUhHbI NPOH3-
BOOMTBCA TONLKO NOCHE orkmoveHus Oartapeit oT Harpy3xn u JITY M pazbuexi ee Ha He3onacHbie
CEKUHH CHATHEM MERCEKUHOHHLIX COenHUTENeH

13 4 6 Ilpou3BONCTBO padOT HA ARKYMYNATOPHLIA YCTAHOBKAX B OeAlNeE, cNOCOOHOM Haka-
UIHBATb CTATHYECKOE INEKTPUYECTBO, 3aMpeLlaeTcs

13 47 Ilpu paGoTax ¢ aKKyMyNSTOPHBIMH OaTapesiMi, HAXORALIMMHCA B HOPMAJILHOM pe-
XHMe paboTe! (He 3apsna), Nosb30BaHHE WHCTPYMEHTOM H npubopaMu, CroCOOHBIMH MPOH3BECTH
HCRpOOOpa30BaHue, AOJAHO OOMYChaThes Ha PACCTOSHHH, nipeBuiwaiouieM 0,5 M OT BeHTHASLH-
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MHCTPYKLIMS IO dKCINYaTALMH CTALIMOHAPHEIX CBHHLIOBO-KHCTOTHEIX aKKYMY /IS TOPHBIX

Oarapei B cocrase DIV na o6pextax BCC Poccun
m

OHHBIX MTPOOOK MU NPEeNOXPAHKUTENbHBIX KNANAHOB 31eMeHTOB Jionyckaercs npMMEHEeHe TONLKO
NEPEHOCHDBIX J1aMIl, YCTAHOBJIEHHBIX BO B3pbIBOOE30NaCHYK) apMaTypy

134 8 Ecnu Ha Oarapee unu BONH3H Hee HeoOxoanWMO npoBeneHHe padboT, CBA3aHHBLIX CO
CBApKOW, NMaiKOM, UCNOJb30BaHHEM abpa3HBHOTO HAU Apyroro obopynoBaHus, cnocobHOro Bhl-
3BaTb UCKpOOOpasoBanue, ODatapes nomxkHa ObITh OTKIIOYEHE OT JJIEKTPONUTANOILEHR YCTAHOBKH M
HArpy3kl Ha BCe Bpems nposenenus padbort, a nomeluenue nepen HadanoM paboT HOMKHO ObiTh
MCKYCCTBEHHO NPOBETPEHO B TEUEHHeE Haca

13.5. Obecneuenne 6e3onacHoil paboThl NpH XpPaHEHHH H TPAHCNOPTHPOBAHHH AKKY-
MYJASITOPOB

1351 TpaucnoptupoBanue M XpaHEHHE AKKYMYJNSTOPOB NOJDKHO OCYLIECTBAATHLCH, Kak
[IPaBWIIO, B TPAHCNIIOPTHOHN ynakoBke npouspoautenst Ilorpyska U pasrpy3ka akKyMyJlsaTOpoOB, a
TAKKE HX MNepeMEleHHe AODKHBLI NMPOH3IBOAMTLCA MEXaHH3IUPOBaHHBbIM cnocobom Jlonyckaercs
NpoBeNeHHE YIIOMAHYTHIX paboT pydHbIM criocoOoM npH Bece 3aeMeHTOB B MOHOOA0k0B 10 50 kr
Ilpu 3TOM DOJDKHBI OBITE IPHHATHI MEphl, HCKJIIOYAIOLIHE NOBPERIEHHE KOPITYCOB H KPbILIEK aK-
KYMYJISTOPOB, TPAHCIOPTHLIX NpOOOK H NPEAOXPAHUTENBHAIX KIANAHOB, a TAIOKE NMOBPEXACHHE HX
BBIBOIOB

13 52 IlepeHocka 3neMeHTOB H MOHODNIOKOB KpereHHEM 33 HX BLIBOBI 3aMpeinaercs

13 53 XpaHeHue 3aHThIX 3NEKTPOAUTOM AaKKYMYJIATOPOB OTKPHITLIX THIIOB H FEPMETH3H-
POBAHHBIX AKKYMYJSTOPOB NOJUKHO OCYLUECTBJIATHCA B CYXHX NMPOBETPHBAEMbBIX NOMEINECHHSX NPH
TeMnepaType OKpyXaruledt cpenkl, RoMyckaeMol ans RAHHOro THNA akkymyijurropos [lpu atom
IOJDKHA HCKIIHOYATLCA MX NepMETHYHAs YKYTIOpPKa B TPAHCIIOPTHOM WM KHOH Tape

13 54 Ilpu npoeeneHrn uX 3apsaaa No OKOHYARHMHM OYEPEOHOTO CPOKA XPAHEHHS NOJAHBI
cobmonateca npasuna 6ezonacHoli paboTsl, H3NOXeHHBIe B noapa3aenax 13 11 13 4
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HHCTPY KIA [0 SKCIUTyaTalHK CTaHHOHAPHAIX CBHHLIOBO-KHCIOTHBIX ahhyMY IHTOPHBIX

Gatapeli B coctase JITY Ha obsexrax BCC Poccin
wm

Cnucox nureparypsi

1 b A ITHOHTKOBCKHH «DKCNAYaTAUUS 3NEKTPHUYECKHX aKKYMYNATOPOB Ha NPEANDPHATHRX
anextpocBsa3un, M |, «Ceasbn, 1969 r

2 Ilpasuna ycrpoiicTsa anexkTpoycraHoBok I'n 44 M, DHeproatomuanar, 1986 r

3 Ilpasuna 3kcruryaralMu 3ne€KTpoycTaHoBok norpebureneil, M | DHeproaroMusaar,
1992r

4 Hucrpykuus no TeXHHHECKOMy OOCTY>KHBaHHIO H HaCTPO#MKe 3EKTPOYCTaHOBOK Ha I'0-
poackux tenedoHHbIX cerax Yacrb 1 Dkcruyataumns odopynoBaHHA 3AEKTPONMTAKOLLUX YCTaHO-
BOK», M , «Panuo u ¢Basbn, 1985 1

5 Pyxosoncrso ¢pupmel VARTA «dlpomeiuinerssie 6arapes Xpanenne MoHrtax Bsoa s
3KCIUTYATaLMIO CTaLIMOHAPHLIX CBUHUOBLIX anKyMynaTopoB cepuu OPzS», cnieunanbHoe n3nanue

52001
6 Compact-Power Texuuueckuit cnpasounnk Hsnanue ¢pupmel Accumulatoren-Fabrk

Oerlikon

7 Pyxoronctso dupmsl Sonnenschein «MucTpyxumns no ycrasoske, 06CHy)XHBaHHIO H 3KC-
IUTyaTalHH CTaUHOHAPHBLIX CBUHLIOBO-KHCIOTHLIX aKkyMyJiaTopor cepHit OPzSy, 1991 r

8 Pyxosoancrso ¢pupmsl Sonnenschein «MHrCTpyKUig no xpaveHHI0, MOHTaXY H 3KCILTyaTa-
IIHY CTAUHOHAPHBIX IFEPMETHIHPOBAHHBIX HEODCTY KHBAEMbIX CBHHIOBO-KUCIOTHBIX 8KKYMYJISTO-
pos Tuna IPAUOUT A600 OPzV»

9 TexHuyecxoe ONHUCAHHE, HHCTPYKIINA 110 MOHTAXY H 3KCTUTYaTaLU# AKKYMYJISTOPLI
crauuonaptbie cpunuopbie M OP (OPC), OPSC (OPSEC) Mapanne pupmewOJIbJAM
OPAHC»

10 SI2000 Monrax axkymynsropHsix Oarapeii TUNGSTONE Pykosonctso dupmbi
ISKRATEL



HIHCTpyKIMs 1o SKCrUlyaTalllHi CTALHOHAPHBIX CBHHIIOBO-KHCJIOTHBIX aKKYMYJIATOPHBIX

Oarape#t B cocrabe DITY Ha o6nexrax BCC Poccum.
——_"_—_____—____—__———-_-——_—___—-.

IIpnnoxxenne |
(pexoMeHayemoe)
dopMa AKKYMYJSTOPHOro XypHaJia
(C NPUMEPOM 32N0THEHHA)

barapes ykomnnekroeana 28 akkymyastopamu tina 10 OPzS 1000,
HOMHHaJIbHOU eMKOCTBIO 1000 A4, HOMHHANBLHBIM HanpsxkeHneM 60 B
Beenena B nejicteie ¢despans 1998 r
(MaxTHYeckas eMKOCTb, IToJTyYeHHas oT 6aTapeu npH BBOIE B IKCIUTYATALHIO,
946 Au npu Toke paspsaa 100 A u TeMneparype anekrpoanta 11 °C

yeckas | MeTpbl
Hanpsxenue

1 2 3

10 10-00 | 624 | - - | d ] 1,240 | 1,240 1,240
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HHCTPY KLIMA 1O SKCIYATAIMM C1ALHOHAPHEIX CBHHLIOBO-KHUCIO LHBIX BKKYMYASTOPHBIX
Oatapeii B coctaee 1Y na o6vexrtax BCC Poccun

Mcxonnbie naHHbie I 3hciiayaTailiti Oatapen

[1hoTHOCTL INEKTPO- 3apAnHbIA TOK, A Pa3paniuiil TOk, A, npH pexHUMax
~I¥Ta, ricm’ paspsna i

B Hauane | B KOHLUE | MAKCHMAILHO HOpM&JTbeIH
ha3paLa naspAana | -nonycTHMbIHA ang 1Y 5y 10 y

M [UIOTHOCTD 3EKTPONIHTA OTACNBHBLIX AKKYMYASATOPOB

4 5 6 | 7 | 8 | 9 10 1 12 13
2,23 | 2,23 2,22 2,23 | 2,23
1,240

1,240 } 1,240 1,240 | 1,240 { 1,240 | 1,240 | 1240 | 1,240 | 1,240

2,16 2,16 | 216 | 2,17 | 217 | 2,15 | 2,16

1.240 | 1.240 | 1.240 | 1240 | 1240 | 1.240 | 1.240 | 1240 | 1240 | 1,240

1,200 | 1,200 | 1,200
92

191 | 1,92 | 1,92 | 1,91 | 1,92 | 1,91 1391 i 1,91
—_— ._.Z_—I_L__.._T._i - - R A
1 180 | 1.180 | 1180 | 1.175 | 1.180 | 1,180 | 1.180 | 1180 | 1.175 | 1.180

| 189 | 1,90 | 1,89 1,88 | 189 | 190 | 189 | 1,89
1.160 | 1.160 | 1160 | 1155 | 1.160 | 1,160 | 1.160 | 1160 | 1,155 | 1.160

1,88 | 1,89 | 188 | 1.87 | 188 | 1,88 | 188 | 1589 | 187 _
1,150 | 1,150 | 1,150 | 1,145 | 1,150 | 1,150 | 1,150 | 1,150 | 1,145 | 1,150
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MHeTpyKuus no 3KCITyaTaldi CTallHOHaPHBIX CBHHLIOBO-KMCIOTHBIX aKKYMYIATOPHEBIX
Oatapeit B cocTase DITY na o6wextax BCC Poceun

o

H&I’EpﬂKEHHE H TNAOCTHOCTL 3NEKTPOAUTA

= |

|
3

_-_

el

19 [ 20 | 21 [ 22 | 23

223 | 223 {223 | 223 | 2.23

d , , , 1,240 | 1,240 { 1,240 [ 1,240 | 1,240

U 2,06 | 2,06 | 216 | 2,16 | 2,16 | 2,16 | 2,16 | 2,16
1,240 | 1,240 | 1,240 | 1,240 | 1,240 1,240
195 | 1,94 [ 195 | 195 | 1,94

d 1200 1,200 | 1,200 { 1,200 | 1,200 1200 1,200 | 1,200

U 1,92 | 101 | 192 | 192 | 191 | 1,92 | 1,92 191
01,180 [ 1.180 | 1,180 | 1,180 [ 1,180
1,88 | 189 | 1,90 | 1,88 | 1,90 1,90 1,39 1,33
d | 1,160 1,160 | 1,160 1,160

U | 187] 1,88 | 1.89 1,33 188 189 137 137 1,88
1,150 | 1,150 | 1.150 | 1,150 | 1,150 | 1,150 1.150 | 1,150 | 1,150
"'--"'

d |

d

d

U

JlaTa RONUBKH
AUCTHILITHPO-

BAHHOH BOMIbI

Konuyecrso, n

Temmneparypa
INEKTPONUTA,
°C
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Huc rpy Kins 1o 3kcnayardiitd C1altHOHapHbIX CBHHUOBO-KBCNOTHBIX aKhYMYNRATOPHEIX
Oarapeit B cocrase IJITY Ha obvekrax BCC Poucun

2 28 30 | 31 32 | 33 | 34
A O e e
1,240 | 1,240 ---
st s o
1,240 1240 1.240 | 1.240 | 1,240 -
1,200 | 1,200 | 1,200 -
A e o e
1,180 | 1,180 | 1,180 | 1,180 | 1,180
RS e o e
1,160 | 1,160 | 1,160 | 1,160 | 1,160 :
1,87 | 1,87 | 1,88 | 1,89 | 1,89 - N
1,150 NEJ I

Pacuer:

1. C4=946 Aunput=11°C

Ce 946
2 C,= - — e =1000 A4
1+2z(t-20) 1+0,006(11-20)

C, 1000
- 100% =
Cio 1000

- 100% = 100%



HHCTpyKIHA N0 IKCIUTYaTaLHH CTAUHOHAPHBIX CBUHUOBO-KHCIOTHEIX AKKYMYIATOPHBIX

Garapeii B cocTase 31V Ha o6nexrax BCC Poccuu
%

Hpunoxenne 2

Pexkomenayemblil nepedens HIMEPHTEIbLHbIX NPHOOPOB AJIA TeXHHUYECKOT0 00CTY KHBAHHS
AKKYMYJASATOPHBIX YCTAHOBOK

HpH nposeneHuy H3MepeHHil Ha aKKYMyNATOPHBIX YCTAHOBKaX AOITyCKaeMas NorpelHocThb

M3MEPERHA He NOJDKHA NPEBbIINATh 3RaYeHUH, NpHUBeleHHbIX B Tabn 12 1
Tabnuua I12 1

B Bun uimMepenys Jlonyckaemas norpemHocTs, % |

H3mepenne HanpsxeHHA NOCTOAHHOTO TOKa B npe- [

nenax + 05 '
1-10B + ] !

10-75B + 1

75 - 500 B | +1

H3mepeHune noCTOSHHOIO TOKa + 10 '

H N3mepetne CONPOTHBIEHHUS H30NISLIMH +1.5 t
H3Mepenne nNoTHOCTH 2JIEKTPOIUTA +1 ’

Himepenne remneparypsl

—_— — - mJ "Lmm - - "J.J-.-I—-I.-—I-—-—I—I————_——I—J

——a  m o umma w2 e L—m— . e oo e - ————— e i e ——— — = e im =

[TpuBenennsiii B Tabn 12 2 nepeyens n3MepHTenbHLIX NpHOOPOBR BHIOpaH ¢ yueToM Tpedo-
BaHMI K JOIyCTHMO#M NMOrpeLIHOCTH H3MepeHHs, yka3aHHO# B Tabn [12 1

Tabnuua 12 2
( Haumenosauue npnéopon Yucno, ot I'OCT, TY, .
: Ha Ha nex HOpMAJlb |
I VCTaHOBKY (rpyr '
.[ 1 MynsTiMeTp uu@poBOi - | 1 nad-5Sye-
| TAHOBOKX
' 2 Boabr™erp M250 ¢ npe-
l nenoM nsmepenns 0 -3 B ] ] TY25-04-3168-78
| 3 Meraommerp M4100/3 - 1 Ha4 -5 yc-
l TaHOBOK TY25-04-2131-78
| 4 Habop WIYHTOB, KOMIUIEKT - 1 - |
I 5 Jexncumerp Tuna A ¢ nu- l 2 Ha 5 ycra- |
NeTKoH 2 HOBOK 1 I"OCT 895-66 4
1 ¢ Tepmomerp nns axkymy- ] Haakk | 2 Ba 10 ycra- *
NISTOPOB rpymiy HOBOK h I'OCT 2823-73 i
! 7 Tepmomerp ObITOBOM | \ 2 Ha 10 ycra- TY25-11-447-76 ]
| HOBOK J

| F—

f— " m———— —r o — - — R — J—

—_——,— —_——— A ——

Ilpumeuanne Jlomyckaercs 3aMeHa BbllIENeEpeYHCNIEHHbIX NpHOOPOB Ha PYTHE ¢ aHaNO-
THYHBIMH METPOJIOrHYECKHMH XapaKTEPUCTHKAMH
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Hucipyxuus no axcrinyaraiii CTalMOHaPHBIX CBHULIOBO-KMCAOTHEIX 2KKYMYAATOPHELX

Oarapeit B cocTare DITY na obnexrax BCC Pocoun.

PexomenayeMulii nepededb asapuituoro 3anaca uHCTpymeuTa, npucnocobaeunii

[Tpunoxenue 3

MATEDHAAO0B AN TEXHHYECKOr0 00CAYXKHBAHHA AKKYMYJAATOPHOR YCTAHOBKH

HaumeHoBaHHe Konuuecrso ['OCT, TY, Hopmanb |

| Habop H30aHpOBaHHBIX FAEYHBIX KJHO-
yeii (10x12, 14x17, 17x19, 22x24, 24x27),
KOMILNEKT
2 Kmou auHamoMerpryueckuii ¢ Habopom
| cMeHHbIX TonoBoK (10-24), xOMIUIEKT
| 3 [lepeHocHad naMma B 3aLMTHOM B3DbI-
pobe30nacHOM HCNONHeHHH Ha 12B
1 4 Ynunurens

5 Ilonmxkaroinuit Tparchopmarop
220/12B
6 PoHapb KAPMaHHLIKA
| 7 Ba3seJuH TeXHWYECKUH, KT
8 JlockyT xnomiaTobymMaxxHbIH, K
9 Copza gByyrnekucnas, xr

- . A . = - — - wt

| Ha 4 - 5 ycraHo-
BOK

] Ha 4 - 5 ycraHo-
BOK

1 Ha 4 - 5 ycTaHo-
BOK

] Ha 4 - 5 ycrano-
BOK

'OCT 2839-80

FOCT 782-59

_————— . s — . e A

!

!

1

—— T Laa

Ins BuinonHeHua paboTr Ha akKyMynATOPHBbIX YCTaHOBK2X ONEPaTUBHLIH (ONEpaTHBHO-
PEMOHTHBI) NEPCOHAN AOJDKEH NONb3OBATHCA CNEUONEKA0H H 3a8IMHMTHBIMK CPENCTBaMH, NpEny-
CMOTPEHHbIMH N0 HOpMe 3JalmMTHLIE CPEACTBA HE NOJLKHBI MMETh NPOCPOYEHHOE BpeMs aTrrecTa-

LIHH
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HMHCTpYKUEA MO IKCIUTYATAIMH CTAUMOHAPHLIX CBUHIIOBO-KHCAOTHHX AKKYMYNATOPHLIX

Mnm?ﬂYmo&emxBCCPm.

[Tpinoxexue 4

Caendennsi 0 BAHAHHM npuMeceii HA paboTy AKKYMYASATOPOB H UX COCTOSIHHe

1 Crenedb BAHAHHA NPUMECEH B UCXOIHBIX MaTepHanax, NPUMEHSEMbIX 114 H3rOTOBIEHHS
AKKVMYJISTOPOB, B KHC/IOTE H B RHCTW/UTHPOBAHHOW BOJE, HCNONB3YEMBbIX UL NPHTOTOBNEHHS
INEKTPONHTA, CYWECTBEHHO 3aBHCHT OT HX KoaudecTtsa Kpome Toro, koMOuHaumua npumecefi
BJIHSET 3HAYUTENbHO CHIIbHEE, YE€M KaXINast MPHMECH B OTAENLHOCTH

2 B npoH3BOACTBE CBHHIIOBO-KHCNOTHBIX aKKYMYJSTOPOB U1 0DecneYeHns 3a0aHHbIX Xa-
PAKTEPHCTHK H NMPHEMIEMBIX CPOKOB MX CIy»Obl NPUMEHAKOTCA, KAK NPABHNQ, MATEPHANBI C 10C-
TaTOYHO PEriiaMeHTHPOBAHHBIMH BEHYHHAMH ITPUMeCeii KaK JUIA H3rOTOBJIEHHS TUIaCTHH, TOKOC-
Gopos 1 DOPHOB, NPHIrOTOBNEHHUA CBHHUOBOI NMACTHI, TAK U U1 COCTABNEHUS 3/EKTPOJIHTA repme-

TU3HPOBAHHBIX aKKYMYJIATOPOB

3 B npouecce 3kcruryatallHi NMpUMECH MONanalT B aKKyYMYJATOPB! OTKPLITBIX THIOB Kak
MPaBHJIO MPH HMCNOJb30BAHHH HEKAYECTBEHHOH BOJBI INS BBIPABHHBAHUA YPOBHN W ILUIOTHOCTH
3NEKTPONUTA H, KPOME TOrO, NPH NPHMEHEHHH HEKAYECTBEHHOH KHCNOTH! [UIA NPUTOTOBNEHHA

3/1eKTPOJINTA NPU BBOIE AKKYMYJATOPOB B IKCILTYATALIHIO

4 Huxe paccMOTpEHO BIMSHHE TEX NPHMECEH, KOTOPbIE PEerilaMEHTUPOBaHb! CTaHAaPTaAMH
Ha KHCJIOTY H Ha AUCTHJLTHPORAHHYIO BOXY

4 1 Mapraneu 0Ka3blBA€T BPENHOE BIUSHHE Ha 3N1EKTPOJAbl 00EHX NONAPHOCTEH, YBEIHYK-
Bas ¥X caMopaspsan OOpasyrouascs y NONOXHTENbHbIX 3JIEKTPOJOB MapraHuesas KHcloTa okpa-
ILHBAET 3JIEKTPOJHT B PO30BO-MAIHHOBLIA UBET EMKOCTb NONOXHTENbHBIX 3JIEKTPONOB CHIIBHO
CHHXKAeTCs BCJIEICTBHE 3aKYTIOPKH NTOP aKTHBHOH MacChl ABYOKHCHIO Maprauua Y OTpHUATENbHbIX
3NEXTPOROB HapAxy ¢ obpazoBaHneM cynbdara CBMHIIA BhIAENAETCA YepHan IUIEHKAa ABYOKHCH Map-
TaHla, BCIUTLIBAKOIIAA Ha MOBEPXHOCTE M HACTHYHO OCeAalolas Ha creHkd 0aka, 4 Ha NOBEPXHOCTH
INEKTPONA NOABMAETCA PbDUIbINA CNOM, NOCTENeHHO onanalowuii Ha nHO Oaka Bo Bpems 3apsana
aKKYMYJISTOPOB, 3/1€KTPOAbl KOTOPBIX 3aTPA3HEHB! ABYOKHUCHIO MapraHlla, MHTEHCHBHO BLLAENAETCA
BONOPOA a 3neKTponbl ¢nado noxeepraioTes 3apany, T K 00abias 4acTh 3apSOHOro TOKa MAeT Ha
OKHCJIEHHE OBYOKHCH MapraHua M 4YacTHYHO Ha BbiJieNIeHHE KHCIOpPONa, KOTOPBIH Y HMCHPABHbBIX
AKKYMYRSTOPOB WAET HA OKHCNEeHHe cynbdaTta CBMHLA B ABYOKHCh CBHHUA [lpouecc 3apsna He
AOOCTHraer rTyOHHHbLIX CIOEB aKTHBHOHW MACChl H3-32 3aKYNOPKH NOBEPXHOCTHOIO CJIOS NBYOKHCHIO
mapradua IlpakTHueckH cniocobn! ynaneHus mapraHiia H3 aKKyMyJIARTOpoB He paspadoransbi, no-
3TOMY, €CJIH B aKKYMYJIATOPHOH KHUCAOTE MY THCTHLUIMPOBAHHOMK BONE ROPMBI NPHMECH MapraHua
NPEBLINANT TPeOOBAHHUA CTAHAAPTOB WIH TEXHHYECKOA AOKYMEHTAUUH H3rOTOBHTENA, IIPHMEHNATS
MX ZJIA IPKIOTOBNEHHUS 3JIEKTPOJIMTA UMK NOJIHBKH B AKKYMYJISITOPbI B NIPOLIECCE IKCIUTyaTallHH He
cnenyer

4 2 Keneszo asnserca vaubosee YacTO BCTPeHAKOIEHCA ¥ NOCTATOYHO ONACHOW ANA aKKy-
MYJISTOPOB NpHMECh0 B npouecce 3apsana akKyMyasTopa CONb OKHCH jXene3a ¢ MOJOXHTEIbHbIX
3NIEKTPONOB MEPEHOCHTCA K OTPHUATENbHBIM, OKHCHAA ry04aThld CBHHEN M, TakuM obpa3oM, pa3s-
psxas nocnendue Ilpu paspsane kene3o BHOBb MEPEHOCHUTCH K MONOXHKTENBHbIM 3JIEKTPONAM H
npoilecc noetopaerca Cyzns no npHsecy, KOTOPLIH NOMY4YalOT OTPHUATENbHbLIE 3NEKTPONLI NpU
Haau4Yui B 3JIEKTPONHTE KOJHUYECTBA XKeje3a, NMPeBbilIaloIero HopMy, nocnentune Honee noapep-
KEHB! €r0 BAMSHUIO, YEM MOJOXHTeNbHbIe ekTpoabl OnHaxo npu OOAbIIMX XONHYECTBAX XKeJe-
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HcTpykuHA 1Mo 3KCHNya (alllid CTatlBOHAPHBEIX CBHHIIOBO-KHCAOTHBIX AKKYMYJIATOPHLIX
Oarapeit B cocrase JITY nHa o6rexrax BCC Poccun

33 B AhKVMYNSTODE €ro BO31eiCTBHE HAa MORONKHTENbHbIE 3NEKTPORBI MOXET CTaTh Pa3pyLiHTeNb-
HbIM H3-3a TOTEPH HMI MEXAHWHYECKOil NPOYHOCTH LIBeT nonoxuTeNbHbIX 3eKTPOAOB npuodpe-
Ta€T KPacCHOBATbII OTTEHOK @ EMROCTDb - CYLIECTBEHHO CHH)KAaeTcs BpenHnoe Bo3neHCTBHE Kejela
HAMHOTO chadee BO3MEACTBHA Mapraxua, OIAHAKO MpeBbllIeHHE AOMYCTHMOM HOPMBl Jkene3a B
3AEKTPOAHTE B HEOOALW X pa3Mepax HeH3OEkKHO BEleT K yBEAMUYEHHIO CaMOpa3paaa aKKyMyIsTo-
pOB, a npu OCONbLINX NOJAX NPUMECH - K BIXOOY aKKyMyNsTOpoB M3 cTpos [lonHoe ynaneHue xe-
ne3a H3 3JIEKTPOJIHTA BECHMa 3ATPYAHEHO, OMHAKO ANA CHHXKEHHS TNPHUMECH Xene3a Ha MpaKTHKe
NMPHMEHAIOT ABYX-TPEAKPATHYIO CMEHY 3/1EKTPOJNHTA B CAEAYIOILUEM MNOPALKE AKKYMYJNATOPHYHO
faTapero paspAKaOT, YAAIAIOT 3NEKTPOIHT H3 aKKYMYAATOPOB, 3a/IMBAIOT B aKKyMYJINATOPbI IIC-
THIHPOBAHHYIO BOIY W CTaBAT DaTapero Ha 3apan

3ateM BOAY B ahKyMYyJNATOpAaX 3aMEHAIOT INEKTpoNUTUM, Darapelo paspsxalor U 6epyr npo-
Oy 3neKkTponyTa Ha aHanu3 ECny BelHYMHA NPHMECH OCTAeTCH ewte DONBLIOH, INEKTPONHT 3aMe-
HSIOT Ha 3NEeKTPOAMT Cnadoi MIOTHOCTH H NPOBOIAT NOBTOPHLIA 3apsaR [locne cMeEHbI 3nEKTPO-
nuTa H paspana Oarapen GepyT NOBTOPHYHO npoOy anekTponuTa Ecnu pesyabTarb! aHanu3a npoos
MOKa3bIBAIOT, YTO COMEPIKAHHE XKEJe3a B INEKTPOJIHTE eilne BENHKO, NPOLECC NeYeHUs NPoaoJKa-

T

4 3 MpuubsKk NefCTBYET Ha OTPHIATENbHBIE 3JIEKTPOMULI, BhI3bIBAR MX CylbdarTaumio Hz-3a
NOBLIUUEHHA MOAAPH3AUMH OTPHUATEALHEIX JICKTPOI0B Npi 3apane CTabHAM3IIPOBAHHBIM TOKOM
HanpsbkeHHe Ha akKyMyaaTopax nocTuraet sennuid 2.8 - 3,0B OOulMHO MBILIBAK B 3JIEKTPOJIHTE
HaXOAHTCA B HEOOMBIDOM AQOIHYECTBE M T10C1NeHHO BLIXOOUT M3 HErO B BHAE AROBHTOIO MbIIIbS-

KOBHCTOr0 BOAOpONa, 00nanalowero 3anaxoM YECHOKA

44 Cypbma B NPOH3BOACTBE OTKPLITHIX THIIOB CBHHIIOBO-KHCJIOTHBIA AKKYMYASTOPOB
IPUMEHAETCH MUIA MOBLILIEHHA TEXHONOrHYHoCTH cbopkit M obecneyeHus HeOOXOAHMOM NMpPOYHO-
CTH TIONOXHTENbHBIX 31eKTpoA0B Hanuume CypbMbl B COCTaBE CIUIaBa PELIETOK NOJOXHTEIBHBIX
3JIEKTpoioB cnocobcrpyer ManoMy pasbpocy HampsUKeHHA aKKYMYJUITOPOB B cocTaBe Oarapen Kak
TIpH ee 3apane, TaxK 4 npH paspsne OAHAKO 3TH NOJOXKHTENbHbBIE KA4YECTBA MPHMECH CypbMbi 060-
Pa4yHBAIOTCA NOBLINEHHBIM CAMOPA3PALOM AKKYMYJIITOPOB BCNEACTBUE TOTO, YTO IPH 3apAAe aK-
KYMYJIRTOPOB 4acCTh CYPbMbI Yepe3 JMEKTPOAHT MEPEHOCHTCA Ha OTPHLATENbHBIE 3NEKTPOLDI, OCe-
Ias Ha ryOyarthiii ceuren H o0pasys cO CBHHUOM KOPOTKO3aMKHYThbie napsl (rybuyarblii CBHHEL
cynbbatupyerca) Ilpouecc HAET MHTEHCHBHEE C POCTOM BENHYHHBI NPHMECH CyPLMbI B peLIETKaX
MONCKUTENbHBIX INEKTPOAOE H ¢ YBEJHYEHHEM HApaloTkH K KOHUY CPOKa Cny»Obl aKKyMyJsTTO-
pOB

4.5 Xop nonanaer B 3JIEKTPONHT aKKYMYJIATOPOB ¢ DUCTHJLUTUPOBEHHON BOAOHR WM C 8K-
KYMYJISTOPHOH KHMCAOTOH, cozepxalied COJIHYK KHCIOTY WiH €€ coiad Ha nonoxurenbHbIX
3NEKTPOJaX B pe3ylibTaTe B3aUMONECHCTBUA COJLIHOH KMCIOTHI C NBYOKMCHLIO CBHHNA oOpasyercs
xnopHcThiil cBHHed Ilpy 3T7OM Bhinensiercs CBOOOAHEIA XNIOp, CO3MAaBaA XapaKTEPHbIA peskuil 3a-
nax Ha oTpuuaTenbHbIX 3MEKTPOAAX pe3yNbTaT aHANOMHYHOrO B3aUMONCHCTBUA NMPUBOIHT TAKKE
K 00pa3oBaHHIO XJIOPUCTOrO CBHHLIA C BEIAENEHHEM BOAOPOaA

[Ton BnuAHHEM CEDHOH KHCIIOTH! XJIOPHCTHIN ceHHeN 000X THNOB 3NEKTPOACB NMpEBpalla-
erca B cynbdaT CBMHUA ¢ 00pa3OBaHHEM CONSHON KHCHOTHI, H Aanee npoiecc nopropaercs Cynb-
¢daTt cBHHLA, 00pa3oBaBsMIMACA Ha 3JEKTPOAAX, NPUBOIOUT K YMEHbHIEHHIO €MKOCTH aKKyMYIATO-
POB, NOCAROJBKY KOpPKa Cyibdara, 3aKynopiBas MOpbl aKTHBHON MACChl, MELIRET YMaCTHIO JieXa-
L{HX 0N 3TO# KOPROH 3KTHBHBLIX MaTEpHANOB B TOKOOOPa3sylOLIHX 3JIEKTPOXMMHHECKMX NPOLIEC-
cax Takum oOpa3oM, XJIOPHCTbIE COBNHHEHHA BbI3bIBAIOT NOBBLILEHHEIH CAaMOpa3pAl aKKyMYIsTO-
POB M CHIXKaOT CPOK CITYy»KObI BCIEACTBHE KOPPO3HH OCHOBbBI NONOXKHTENLHLIX 3NEKTPOIOB
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HucTpyKIs no 3KCIuty aTaliy CTalMOHAPHEIX CBHHLIOBO-KHCIOTHBIX aKKYMYJIATOPHBIX

Oatapeit B coctaBe 3ITY na o6nexrax BCC Poccuu
M

baaronpiATHLIM 1018 AKKYMYJIITOPOB, 3arPA3HERHBIM XJIOPOM, SABAKETCA TO, YTO XJI0p caM
MEIEHHO YNAIAETCR H3 JNEKTPONNTa, 0coOeHHO y GaTapeii, nonBepraeMbIX 4acTbiM UMKNAM 3apsi-
na-paspaga [1o3TOMy panikanbHbIM METONOM NedeHna DaTapei, 3arpsA3HEHHbIX XJI0POM, SBASETCS
NPOBEIEHHE TPEN-HEThIPEX MOJIHBIX LHKAOB pa3pAda-3apsaaa HOPManbHbIM (IECATHYACOBLIM) pe-
KHMOM, a JIyHLIHM CPeICTBOM OOpbObI € XIOPOM - NPOPHAAKTHYECKHE MEPONPHATHA, HANPABEH-
Hble Ha NMpenoTspalieHie NONaNnaHHe ero B aKKyMYJISTOPb

4 6 OKHCabl 230T2 U 230THAS KHCIOTA OKAa3biBAIOT B OCHOBHOM BPENHOE BANAHHE HA aK-
THBHYIO MAcCy OTPHUATENbHbMA 3JEKTPONOB, OKHCASKA CBHHEL B OKMChb (OKHMCh CBHHLA, B CBOIO
oyepenb, BCTYNas B PeakUHIO C OCTABLIEHCS HEHCIIONb30BAHHONH KHUCIOTOH, 00pa3yeT a30THOKMC-
Y10 CONMb CBHHUA H BOAY A3O0THOKMCNAf CONb CBHHUA NPH PEATHPOBAHMM C CEPHOH KUCNOTOIl
npeppaiiaercs B cyabdar ceurua IIpn 3ToM Bbinensiercs csobonHan a3O0THas KHCIOTa U janee
ITPOLIECC TMOBTOPSETCS, B pe3yNbTaTe Yero pacTeT KONUYECTBO Cynp(aTa Ha OTPHUATENLHBIX 3JeK-
Tponax Bo3neicrsie a30THCTHIX COEMHBEHHH HA NONOXKHTENbHbLIE 3NEeKTPOAbl MEHee 3aMETHO H
IPHBOIAHT B OCHOBHOM K KROPPOOHPOBAHHIO HX OCHOBBI, CHIXAS MEXAHWHECKYI0 NPOYHOCTh 3JIEK-

TPOLOB

Bo Bpems kaxnoro 3apana 4acTh a30THOH KHCNOTHI YIANAETCA U3 INEKTPONUTA BMECTE C ra-
3aMH B BHje HBYOKHCH a30ta [lo3ToMy ¢ TeueHHeM BpeMEHM ee KOJIHYECTBO B IJIEKTPONHTE
yYMEeHBINAeTcs JieueHue aKKyMYJUSITOPOB, 3JIEKTPONHUT KOTOPBIX 3arps3HEH NpPHMECEMH a30THOIR
KHCNOTbI, TPOBORAT aHAJNIOrHYHO ONHCAHHOMY Bblille CNOCOOY BLIBENCHHS H3 3JIEKTPOJIUTA NpHMe-

CH JKeJIc3a

4 7 AMMOHHI BIHSeT QOPMUPYIOLIE HA NONOXHTENbHbIE 3IEKTPONbl, 2 TAKXKe NMPHBOAUT K
He$ONbINOMY CaMOPa3pAdy 3NEKTPOROB ofeux noaspHocTeit BoaMoxuHOe ero NOsBIEHUE B 3jeK-
TponuTe - abcopbuna ammMHaka CepHOH KUCIOTOH

48 Meab nonanaer B AMNEKTPOJHT KaK NMPaBHNO NP AOJHBKE BOAb! M HE OKAa3blBAET 3a-
METHOTO BIHSHMA Ha 3NIEKTPOALI aKKYMYJIITOPOB, Haxoaaumuxca B pabore OnHako, ecnn axkymy-
NIATOPBI, 3NEKTPOJHT KOTOPBIX CONEPXKHUT NPHMECh MERH, HAXONATCA JIMTEIbHOE B COCTOAHHH ITO-
KOs (HanpuMep, XpaHeHHA), 3nexTpoAsl 0OeHX NOMAPHOCTEN MOIYT NOKPLITHCA TOHKHM CNOEM Me-
T4, B PE3yNbTATEe YEro akKyMy/ISTOpbl CTAHYT HeCrocoODHBIMH MpUHHMaTh 3apan Y padoraroniux
aKKyMYJINTOPOB NPH HATHYHMH B 3JIEKTPOJHTE MpHMecH Menu Habmopaercs rogybas oxpacka no-
cnendero C TeyeHHeM BpeMeHH Melb OTKJIaImbIBaeTcs B BUAE ryddaroro cnosf Ha NOBEpXHOCTH
3NEKTPOAOR H 3aTeM 3TOT CNOH OMAandeT Ha AHO

49 JlnaTtHHA ABAAETCA OHUM M3 CAMbIX BpPEIHBIX 3arPA3HHUTENICH 3NEKTPOSUTA H MOXKET
nonanath B AKKyMYJISTOPH! MPX HCNONB3OBAHHH BEHTHIALIMOHHAIX nipobok ¢ pekoMbuHauHei rasa
ITpn nonanaHuy B 3EKTPOJINT IUIATHHA Aake B HHYTOXXKHBIX KOJHYECTBaX Bbi3biBaeT OypHOe BbI-
neneHHe sonopona (aKKyMynsTops! HENpepblBHO «kMna™) Yepes 4-5 HukIOB 3apana-paspsjaa eM-
KOCTh aKKYMYJNSTOPOB CHIDkaerca Gonee, yeM HanonopuHy OTpHURTENbHbIE 3JMEKTPOAbI pasMsr-
HAlOTCS W CTAHOBATCS HENPUrORHBIMH Yy nanbHeiiel pabore Ilpu 3apsane barapen crabunnsmpo-
BaHHBLIM TOKOM HalPSOKEHUE Ha aKKYMYIATOpaX He NOBBIIAeTCs Boiiue 2 4B

4 10 Kaamu#i, HHKeN1b, 0N10BO H LIHHK HE OKa3biBAIOT 3aMETHOIO BPERHOIO NEHCTBHA Ha
paboTy akkyMynsTOpoB ITH METankbl, NONagas Ha akTHBHYIO MaccCy 31eKTpOmoB, 00pasyloT KO-
POTKO3aMKHYTBIE 3IEMEHTH M CAMH NPEBpAINalOTCAa B CynbdaT, M3OLITOK KOTOpPOro onanaer Ha
nHO baka Co Bpemenem Oonbluas 4acTh NpUMecel NepexonuT B LINaM H KONHYECTBO NpHMeceri B

37IEKTPOJINTE PE3KO YMEHBLIAETCS
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Hiic) pyxuMa no 3KcruiyaTauiy cTaHHORAPHBIX CBHHIOBO-KHCHOTHRIX aKKYMY/NTOPHLIX
Garapeit B cocTase JI1Y Ha ob6vextax BCC Poccum,

411 AmoMituui, KaAH#A, MATHRA 1 HATPHIL BIHAKT rAaBHLIM 00Pa30M Ha NONOXKHTENL-
HbI€ INEKTPOALL, CNIOCOOCTBYA PaCTBOPEHHIO CYNLYATA H BLIILBaX FTy0OKoe HX (OpMHPOBAHHE

4 12 Kofanbr CHIXKAET HanpsxkeHHe NPH 3apAne 3a CUET YMEHbIIEHUA NONAPU3ALNH NO-
NOXHUTENbHLIX 3eKTPOAOS

4 13 Kanbuui He OKa3lbIBAET BPEAHOIO BO3ACHCTBHA Ha 3AEKTPONLI AKKYMYAATOPOB, T K
cynndar KaibUMA B IJIEKTPOANTE PACTBOPAETCA €1a00 H BbINANIAET B OCANOK

4 14 Opranuneckue coenunenitd (COUPThI KHCNOTLI M 1P ) KaK NPUMECH INEKTPONHUTA
BO3NEHCTBVIOT B OCHOBHOM Ha RNOMV.KHIEABHbLIE JNCKTPONDI AKKYMYJIATOPOB XapakTepHbIM ipen-
CTABUTENEM 311X Cot IHHCHII ABNAETLA YKCYCHAA KHCIIOTA, JIEFKO OnpeacasemMas B akKyMynaTopax
No aapakTepioMy 3anaxy JlonoaudTebHbIM MPH3HAKOM NPHCYTCTBUA B JJEKTPOIMTE YKCYCHOH
KHCJIOTD! ABARETCA NOABJEHUE KPHCIAMIOB Cynb(ara CBUHIIA Ha XBOCTOBBLIX OTBONAX INEKTPOIAOER
Ha YPOBHE 3ephana dNexTPoJIMTa (Ha rpaiule pasiesa 3AeKTPONUT - Bo3nyx) HedcTBmio ykCycHOM
KHCIOTb! [OABEPIKEH B OCHOBHOM YHCTLIH CBHHEL (PELIETRI 3NCKTPULOB, XBOCTOBIHKH, TokOCHO-
phi) YHCThifl CBHHEL MPEBpalIaeTCs MoK €€ HEACTBHEM B YKCYCHOKHCIIBIH CBHHEN, KOTOPBIH Cho-
cobcrByerT HHTEHCHBHOMY 0bpasosanmio cynnpara, 0codeHHO xoraa cBuHel B npouecce paborsl
aKKyMYJIATOpa CTaHOBHTCA asoaoM Ilpu 3ToM 3a cuel CHALHOM KOPPO3HH YMEHLIIAETCS MeXaHH-
yeckas NPOYHOCTb INEKTPOROB, 0COOEHHO Ha YPOBHE 3epKana 3AEKTPOANTA, YTO 4acTO MPUBOAMT K

0OpbIBY NOJIOKHTENbLHLIX 3NEKTPONOB.

5 TpebOopaHHA K BOnE, NpHMEHAEMON 1S MPUrOTOBNIEHHUA 3JICKTPOANTA, a TAKGKE AJA KQp-
PEKLIHH JUIOTHOCTH M YPOBHS 3JIEKTPONIHTZ B aKKYMYJIATOPAX B NPOLECCE 3KCILTYaTalMH, SBIAIOTCH
ewie donee KecTkiMH, 4eM TpeDoBaHHA k cepHOR kucnote [loaroMy HenonmyCTUMO NpUMEHEHHE
BOALI €CTECTBEHHOrO NPONCXOMAECHHA TIPYHTOBBIX, PEYHLIX, POAHHKOBBLIX M KONOAE3HbLIX, NO-
CKOJILKY OHM KakK MPAaBHAO CONEPXKaT YIAECKUCIBIE, XJIOPHCThIE K CEPHOKHCILIE COJIM HATPHA, Kalb-
I[MA, MarHHA, XKENe3a, CONAMH LIEOYHO3IEMENbHLIX METANIOB JIOXAECBAaA BOMAA TAKOKE BCErna co-
HEDXKUT 330T, YTIEKHCAOTY U T.A. B 3aBHCHMOCTH OT palioHa BbINAJEHHA OCAHKOB B NOXIEBOH BO-
fieé MOTYT NPUCYTCTBOBATL @MMMAK, XNOp, CepHbid aHruapun. JleroM noa neicTBUEM rpo30BLIX
PA3pAROB JOXKNEBAA BONA MOXET CONEPXATh a30THYIO KHCnoTy (CTekaromas C Kpblll BOOa MOXET
COREpX¥aTb KPOMe TOFO OKHMCNH Xejeda [lomydeHHas TasHMeM YMCTOrO CHEra BOAA COHEPIKHUT
MEHbIUEE KONMYECTBO MPHUMECEH, OOHAKO e€ NPHMEHCHHE Taloke HexeaarensHo 0¢3 npenpapu-

TeNbHOH OYHCTKH

6 Bce Buabl BOOb! €CTECTBEHHOIO NPOHCXOKAEHMS, TAIOKE KaK H BONONPOBOAHYIO HEOOXO-
O¥MO NORBEPraTh NEperoHke B gucrwuniropax. OMHaKo ecTh MPUMECH, OT H30aBJICHUA KOTOPBLIX
He criacaer faxe AHCTWULALMA. K HiM OTHOCATCH AETYMHE NPHMECH YKCYC, 3 lipHble Macia, XKH-
pbl ¥ CIHPTHL. 3TH COCAHHEHHA HCNAPAIOTCA MPH TEMIIEPATYPaX HHAE [EMIIEPATYPLI KHIEHHS BO-
Abl H NOITOMY NOINARAIOT B XOJNOAHAbHUK RHCTIUUIRTOPA, 3aIrPA3HAA NEPETHAHUYIO BOAY.

7. Onpenenextbie TpeOOBaHKA LO/DKHBI NPEABABNATLCA M K AUCTHINATOP2M, YTOOLI OHK He
CTaJi HCTOYHHKOM 3arpA3HEHHN NUCTHINMPOBaHHOH Roabi Haubonee yacroit npumecwio, nona-
Jalotien B BOQY B AUCTH/UIATOPE ABMAETCA MEAb NPH  HAPYLUEHHH UEAOCTHOCTH TIOKPLITHA TPYSOK.
IlustoMy HeobXonHMO CIEAHTD 33 COCTORRHEM MOKPLITHA 3MEEBHKA M KPaHA RHCTHILIATOPAE MAH
IPHMEHATD CBHHUOBLIE TPYOKH M KPaHbl M3 CBHHUA, 0JI0BA HIH KEPAMHKH

8 IlpuMeneHne AN pasndBa BOAb! aPMUPOBAHHBIX PE3HHOBLIX LIJAHIOB TAKXE HE AOIYC~
KaeTcs BBy BO3MOKHOCTH NONAJaHHs B BOXY NIPHMECH JXeJie3a
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MHCTpyKIIHA 10 3KCN/IyaTalluH CTALMOHAPHBIX CBHHIIOBO-KHCJIOTHERIX AKKYMYJHATOPHBIX
barapeit B cocrase D1V Ha 06nextax BCC Poceum.

W

ITpiunomenue 5

[Ipumep pacuera Gatapen, ucnons3vemon B coctase Y ans pesepBHoro nuranua
3JIEKTPOHRHOH HATIP) IKH.

HcionHble 12HHBIE 218 pacyera:

¢ mMTaeMas Harpy3ka - ropoaCKas 3MEKTPOHHAR MOACTAHUMA eMKocThH 3000 HoMepoB ¢
THNOBbIMH NapaMeTpaMH 3HEepronoTpedneHus

® MOLIHOCTH, nOTpednseMas noacrasuued - 1 Br/nomep,

* JOMyCTHMbIA AHaNa3oH H3MeHeHHs Hanpsxeuus nuranus ATC - (48-72) B,

¢ IapaMeTpbl! INEKTPOCHAOKEHUS

® HCTOYHHK IAEKTPOCHAOAEHHA - NPOMbILINIEHHAS Tpex(ga3Has CeTh MepPeMEeHHOro Toka
Hanpsoxkeunem 380/220 B sacroroit 50 Ty,

® N0 JaHHLIM HAONIONEHHH HacTOTa nepepuiBOB B ceTH B MecTe pasmeineHns ATC ne npe-

BbIlIaeT | pa3a B Mecsll

ycnosus pasmetnenuss ATC

coBmecTHoe pasmeutenue ¢ DITY B nomemenny nuomansio 10 M7,

AOMyCTHMBIH AHANA30H H3IMEHEHHR TeMIlepaTypb! nph axcruryaraunu - (10 - 45) °C;
AOMYCTEMOE NaAeHHE HANPAXKEHHA B TOKOPACNpPENENHTENbHON CeTH NOCTOSAHHOMO TOKA -

He Honee 1 B

L * & o

¢ I8 KOMITIEKTOBAHHA Oaraped mpennosaraercs UCHoNb30BaTh FepMETHIMPOBAHHBIE 3K-

KyMYJATOPBL, U KOTOPBIX COTNACHO TEXHHYECKOMH JOKYMEHTAUHH
- 3aBHCHMOCTb KOHEYHOrO HaNpsOKeHUs pa3psana onpenenceHa NaHHBIMH, NMPHBENEHHbIMY B

Tabn 115 1
Tabmuua I15 1

e ———— S

oy = gl .. — B .- EEEA e N — — —— ——— —— ek —= =+ m

—— e o . e o E— o ————— AmiE . et ———— e o —mma w— = tn—

r Peﬁ&mywmajac 10 | S “ 3 I |
! KoHeuyHoe  HanpsuokeHue | )
ipaspana B | 18 | 18 | 18 | 1,75

- TeMIIepaTypHbIH KO3)PHUHEHT H3MEHEHNS eMKOCTH NPH CHIbKEeRHH Temneparyps! a0 0°C
- 0,01Crt/ °C nna pexumoB paspsana MeHee 4aca U 0,006Crt / °C nns pexxumoB paspana Gonee va-
ca

~ [IPY JITHTEILHO YCTAHOBHBIIEMCS OTKNOHEHHH TEMNEPATYPh! OXpyKaowero posayxa ot 20 °C

3apANHOe HanpsokerHe HeoOXOMMO yCTaHaBIMBaT: cornacko 1abn I15 2
Tabnuna I15 2

Temmeparypa okpyxatoLuero DR )
po3ayxa, °C +45

e .

| 3apanHOe HANpsDKEHME,
B/asneMeHT

Sk .




MHCTpYKLHA 110 AKCIUTYATalHH CTalOHaPHBIX CBHHIOBO-KHCNIOTHBIX aKKYMYJ/IATOPHBIX
Garapeli B coctae JITY na obrextax BCC Poccun.

Pacuer:

1 Cornacxo nopmam MHCTpYKUMHM NO NPOEKTHPOBaHHIO 3NEXTPOYCTAHOBOK NpEANpUATHR
1 COOpPYXEHHIA 3NEKTPOCBA3H, MPOBOAHOIO BELIAHHA, paaiosewanis i Tenesuaenns (BCH 332-
93) onpenensem BeanquHy TpedYEMOro dkKKyMyASTOPHOIO pe3epsa -1 vac

2 MowHocTts, noTpednseMas cTaHUHe

Paore= 1 BT/HOMEp * 3000 BOMepoB = 3 kBT

3 Yucno akkymynstopoB B Oatapee mwia obecneuyenys MUHUMANbLHO AOIYCTHMONO HalpA-
xenua Ha obopyaosanuu ATC:

U + U 48 + 1
n=—=24 LA = 28 anemenmos

1,75

4 Onpenensem xo3dduUMeHT yBenuIeHNs eMKocTH Oarapen nns obecre4eHHS MOUTHOCTH,
norpebnaemoil Harpy3Kko# BO BpeMs ee pa3psaa rnpH AOMMyCTHMOMH NO YCIOBHAM Pa3MEINeHUA Hau-
6onee Hu3koi Temmnepatype 10 °C (s OHHOYACOBOIO pexXumMa paspana}

k, =1+0,01-(20-7)=1+0,01-10=1]]
5 OnpenenneM xo3pdHuHeHT ysenHueHHus eMKOCTH Datapen ana obecneueHus ornasae-

MOH MOIIHOCTH B KOHUE CPOKaA CNy»Obt baTapeu
k,=C,. 0,8C, =125

6 BenyyuHa MOIWIHOCTH, O14asaeMas Oarapeeit npM TeMmepaType OKPYyXalwlliled cpenbl
10°C
Foom =k Ky - P =11-1,25-3 kBm=4125 xBm

7 MouHnocTs, OTHaBaeMasi OMHHM 3NIEMEHTOM NPH pa3paue:

P 4125
P =—""=—"=1473 Bm.
n 28

8. II0 naHHbBIM paspana akKyMyns TOPOB ITOCTONHUOH MOWNOCTLI) A0 KOHEYHOIO HaMpsKe-
Hua paspana 1,75 B/an ognovacoBeiM pexxuMoM (IO NaHHBIM NPOH3IBOMAHTENR) ONpPEACNSEM HeoD-
XONHMbl THRIOpa3Mep akkKyMmyasropoe mna odecrneuyeHus pacueTHOH MOWKOCTH paspsana Ans
NaHHOro pacuera MoxHO BuibpaTh Omkaimuii NO 3anacy 2NeMeHT HOMUHAILHOM emxocThio 180
A-Y

C yuerom obecueueHna MHHHMANBLHGO BO3MOXHOIO 3aMaca 10 pacyeTHof MOIIHOCTH B CO-
cras batapes BriOupaeM 3semMenTil HOMHHANBHON eMhocTb0 180 A-u B honMvecTse 28 HITYK.

9 OnpenenseM HeoOXORUMDBIE 00bEM LHPKYAHPYIOLIEro Bo3myxa ans obecnieyeHus ycno-
BHii B3pbIBOOE30I1ACHOCTH NP COBMECTHOM pa3MeLnenun Datapeu ¢ anekrpoobopynosaHuem

] 1,80
O =0,05-n- 7 =0,05-28: = =063 M /MEC

10 Tlo cnpaBo4HbIM naHHBLIM NpoH3BOAMTENS onpenenseM rabapuTHhie pasmepnl 3neMeH-
TOB (C Y4ETOM YCTAHOBKH MEXGIIEMENTHBIX COeRHHUTENEH) - 205%177X286 MM

11 Tlo BapuaHTy NMnaHHUPOBKM pa3MelEHHS INEMEHTOB BHIOHPaeM THIOBOI 8KKYMYNITOp-
HbIH WKag (radapuTHele pasmepnt 1000x500x2250 mm)
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VIHCTPYKLHS 10 3KCIITYaTalHHN CTaAlHOHAPHBIX CBHHIIOBO-KHCIIOTHBIX aKKYMYIATOPHbIX

Oarapeii B cocrare DITY Ha o6pekrax BCC Poccun
e e e e ——— e —— T ———

|2 Pasmep BeHTHASUMOHHBIX OTBEpCTHIT B WKady ans oOECHeUeHNs UMPKY NAUHK PACCYH-
TaHHOro 00BeMa BO3aYyXa AomxeH ObiTh Dosnee

$>28 0=28 0,63=17.6 cum

15 OnpenensieM oOveM, 3auumMaemslil odopyaosannem ATC u DITY B nomewenun Dnex-
TPOHHA NMOACTAHLHA BbILIEYKA3aHHOH €MAOCTH COCTOMT H3 TpeX CTaTHBOB Pa3mep CTaTHBOB -
QR0x900x2300 MM

14 B nayecTBe NEKTPONMTAIOIER YCTAaHOBAH BbIOHpaeM THHOBYIO CTOMHKY (C HOMHHAML-
HOM BBHIXORHOI MOIHOCTBIO Be3 yuera pesepsa 6000 B1), skmovaroweit 8 cebs TpH BbIIIPAMMUTES
¢ HOMHHaJIbHbIM 3HaYe€HHEM BbIXOIHOro TORA 50 A. (>henarTenbHO HAIMYME Y BLIMPIMHUTENECH TeMm-
nepaTypHOH KOMIMeHCauMH BLIXOMHOTO HANpAsheHHA ANIA COXPAHEHHA Cpoka cityxObi OaTapen npu
JUTHTENbHBIX OTWIOHEHHAX TEMIlepaTyphbl €€ 3KCIUTYaTauMH OT HOMHHANBHOrO 3HadeHus 20°C)
[abapuTHble pasMeps! ycTaHOBKH - 900x450,2250 Mm

15 Obrem, 3anumaemsiii obopynosannem ATC u 31TV, cocrasnser

V. =(0,98 0% 2,3) 4+09 045 2,25+1 0,5 2,25=10,15 m*

16 OnpenenseM MHHUMabHBIA 00BbeM noMemeHHs, HeoOXonuMblit A odecnieyenms yc-
nosuii B3pbiB00E30NaCHOCTH NPH COBMECTHOM pa3sMELIEHHH aKKyMYJATOpPHOI HaTapes ¢ anexTpo-

o0opynoBaHHEM
V=V, +1,=25 0+V,=25 063+10,25=11,725 »°

[Ipn MuHHManbHOIT BbICOTE NOMEIEHHS 3M ero MHHUMaNbLHAA IUIOINAnDb A1 pa3MelneHHs
ATC c JITY u ankymynaropHoii Hatapeeii npy odecrneyeHUH ycnoBuit B3pbiBo6e30NacHOCTH CO-

CTaBHT
11,725
3

S ~ 3,91 m’

Peanphas nnoinans NOMEUIEHNA NIPEBLILIAET PACYETHYIO

17 OnpenenseM BeNWYHHY HaNpsOKEHHS UTHTENBEHOrO nogsapsana Oarapen mina remnepary-
pul akcrutyarauun 20°C

U.,=U, n=225 28=63 B

YuuThIBas 4aCTOTY MepephIBOB B CETH 3NEKTPOCHA0XKEeHUA ¥ YCIOBUA pa3MELEHHU aKKyMy-
naTopHoi OaTapen, BribOHpaemM pexxuM 3apsina OaTapen npy cTaOWIM3AHNY HaNpsKEHU NON3apana,
it yero B IIY pomkna Obrre 3abnoxHpoBaHa CxemMa aBTOMATHUECKOTO NEPEKIIOYEHHA YCTABOK
HaIpsOKeHHs BhINPAMHTENEH

BenuuuHa HanpsokeHUs AIMTeNbHOro noasapsana barapen aig kpalHHX 3HaYeHHH AHanaso-
H2a TeMIepaTyps! 3KCIUTYATALMH COCTABHT

- JUIA HIDKHErQ 3HadeHus TeMnepaTypsl skcruryataumy 10°C Upys= 2,29%28 = 64,12 B,

- JUIA BepXHero sHaueHus temnepatyps! akcruryarauny 45°C U= 2,18%28 = 61,04 B

18 OnpenenseM TOk Harpy3kH, nortpebasembiii ATC B HOMHHANLHOM pexxHMme paboThl
ATy

] =P __ U, =3000 63=47,6 A

” nomp

19 Onpenensem nonycTumslii TOk 3apana pa3psokeHHo# Oarapen
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Hucipykuus no akciutyaratuiv CTdl(MOHapHBIX CBHHLOBO RUCIIOTHBIX ahKyMYJI% 10pHBIX
barapeit 8 cocrase JITY Ha obrvenrax BCC Pocenn

/., =03C,, =03 180=54 A

Astomartura 3ITY nomwna orpaiH4HBaTh TOR B LeNH 3apaaa Odatapen 114 ypoBHe ae 6o ice
54 A

20 Makcumanbro nonycrumbiit Toh 3IY npu nuTanuM HarpyskH u 3apane Oarapen He
A0KEeH NPEBLILLIATh

looe=1,+1,, =47,6+54=1016 A

21 BenudiHa nOHEYHOTO HAIPAKEHHA pa3psana OatapeH
U =28 L,75=49 B

Kow pay

Pe3yibTaThl pacyera:

B kauecTBe pesepsHOro HCToyHHKA nocrofHHoro toka JIIY ATC Buibpana akxkymyssrop-
Haf Oarapes B COCTaBe 28 repMETH3HPOBAHHBLIX 3JIEMEHTOB eMKOcThiO 180 A 4, pasMelieHHas B

THIIOBOM aKKyMyISTOpHOM Wikady BemwyuHa BEHTHIAUHOHHBLIX OTBepcTuif Iukada nnsa obecne-
yeMHs yCNOBHHl BIPLIBOOE3ONACHOCTH NOMKHA ObITh He Mcxee 17,6 cM® MunnManbsublil 06bem

NOMCIUEHHA ¢ YueTOM pasMetienus obopynosanus A1C u 31TV nomken 6urTh He menee 11,725M°
BoixoaHble napamerpbt 3I1Y 00/mKHB HMETS CNEOYIOLINHE 3HAUCHHA

* HOMHHANBHOE BIXOAHOE HaNPXKEHUE WA TemnepaTyprl akcrutyaTatuy 20°C - 63B11%,
IpH 3TOM INOJDKHA ObITh 3a010KMPOBaHA CXEeMa aBTOMATHYECKOIO NEpPEKIOYEHUs yCTa-
BOK HalIpAXeHIR BLINPAMHTENEH,

¢ BEJMUHNA 10K3 OI'PAMHYLHIR B LIENH 3apAna akKyMynaTOpHO#A Oatapeu 31TY pomxHa co-
CTaBINTD - HE OOsice 54 A

¢ nopor oTKA4YeHHA Oarapey OT HArPY3KH NO OKOHYaliKH pa3pana - e meHee 49 B,

* rHanasoH H3MEHEHHA Hanpsokelis na Boxone JITY ana Temmeparypni 3KCIUIyaTauMH
Oatapeu 20°C - (63 - 49) B, a ¢ yueToM TeMniepaTypHOH KOMIIEHCAUHH HaMpsOKeHUs QK-
TEJIBLHOrO nox3apana Oarapeu B 3aMaHHOM TEMNEPAaTYPHOM AHAlA30He IKCIUTYATALHH -
(64,12 - 49) B



MnactpyKuss No dKCILTyaTallii CTAllHOHAPHEBIX CBHHLIOBO-KUCIOTHBIX aKKYMYATOPHEIX

baTapeil B coctase D11V Ha o6vexTax BCC Poccun.
o e e T ————

[Ipunoxenue 6

HopMbl Ha cepHY10 akKKymyasaTopHYio kucaoty no FOCT 667-73

= —— = - o —

—_—

—_— e - -—

HopmMa nna cepHo#t KHCIOTH

[Toxaszarens

i - — I —
1 ] Maccoeas nons moxHoruapara (H,S0,), %
| 2 Maccosas nons xenesa (Fe),%, He 6onee
3 Maccosas Do OCTaTKa NOCHke IIPOKANNBa- |
Hua, %, He Bonee

4 Maccosas nons okcunoBs azora (N20O;),%,
He Honee

5 Maccosas gona melinbaka (As),%, He Bonee

| 6 Maccopas nonst XJAOPUCTBIX COCAHHEHHH

| (C1),%, He bonee

;* 7 Maccosas nons mapranua (Mn), %, ne 60-

| nee

| 8 Maccosas nons CYMMBb] TSDKEJIBIX METAILNOB

! B nepecuete Ha ceuHel (Pb),%, He bonee

| 9 Maccosas nona menu (Cu),%, ne 6onee

| 10 MaccoBas n0ns BeUiecTB, BOCCTaHABIMEA-

i !OLgIPD( MaprasuoBoKuCHbiil ki (KMnQy), 3

| ¢cM pacreopa ¢ (1/5 KMnO,) = 0,01 monw/nm’,
He bonee

{ 11 Tlpospaunocts

l

(—

b
b

I
1
F
I

-~ e — i —— . — = L e am
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JlospkHa BulnepxuBaTh Tpebosanna no n 3 13
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AR, o 1= —re = A ———
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Bricunii copt OKII [epsuiii copt OKII
f 21211072000 21211073009
92-94 92-94
0,005 0,010
0,02 0,03
0,00003 0,0001
0,00005 0,00008
0,0002 0,0003
0,00005 0,0001
0,01 0,01
0,0005 0,0005
' 4,5 7,0 '



Hic i py siist fio 3xcrmyan aniH ¢ aUHOHADHLRIX LAHHUOBO-RHCAOTHBLX BKKYMY UK TODUHOIX

Oarapehi B coutase DY na obrverxtax BCC Pocchn.

—————-———-—-—-——————-—--—-_-———_._—__________________

l{pnnoxenue 7

Hopmbl Ha xneaory cephyio ocobon unerornt o F'OCT 14262-78

HaumenopaHuue
nokKasareis

‘ ! Buewsnii Bia
i 2 Maccosas nonsa ceproii xucaotst (H,SOy), %

Il 3 Maccosas 10 OCTaTKa Noche NpOoKaninuBaHsii,
| %, He Donee

1 4 Maccosax aons ammoHrHs (NHy), %, He Oonee
| 5 Maccosas nona amomunua (AL), %, He bonee
'| 6 Maccosas nons sucmyra (Bi), %, He 6onee

| 7 Maccosas nons xenesa (Fe), %, ne bonee

| 8 Maccosas nons kaamus (Cd), %, He Gonee

| 9 Maccopas nons kobarsra (Co), %, He Bonee

)} 10 Maccosan nona Menu (Cu), %, ne donee

11 Maccosas nons Meiubska (As), %, ve donee
12 Maccogas nons wukens (N1), %, ne Gonee

13 Maccosas nons uurpartoe {(NO;), %, He 6onee
14 Maccosas nona ceunua (Pb), %, He bonee

15 Maccosas nons cenena (Se), %, ue bonee

16 Maccosas nons cepebpa (Ag), %, ne bonee
17 Maccosas nons cypeMsi (Sb), %, ne bonee

18 Maccosas yonx xnopunos (Cl), %, 1e 6onee

19 Maccosas nona unukd (Zn), %, ve 6onee

_Hopwma nns mapxu

oc 4 11-5

OKII

26 1212 0044 08

HcnwitTaHue
93.5-95.6

5%10™
110
5%10°
1%10°°
3#10°
2%10°
1%10°
5%107
1%10°°
5%107
25107
5%10°
1+10™
1#10°
1*10°
5%10~
5+10°

oc 4 5-5
| OKII !-
26 12120034 10 E

non 32
93,5-95.6

54107
1*10™

He HopMupyercs |
He Hopmupyercs |
1+107 E

He sopmupyercs |
He nopmupyerca |
S%10°
1#10° |
5¢10" i
2107 .
1+10° |
1¥10 ,

He nopmupyercs |
[

|

1#10”
5+107 .
| He HOpMUpYeTCA

ITIpumeydanue IlpH BLMMCIEHHH YHCIA H CYMMBI IPHMECEH MUIA YCTaHOBAECHHA MAapOK He

y4uTBIBalOT nokasarenu 3,4,11,15,18 Tabn 1

«HHQ}OpM_t:_BHBb;,T‘E)%r.
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HIHC1pyKUWA MO 3KCTIyaTaLUHN CTALHOHAPHEIX CBHHILIOBO-KHCAOTHBIX AKKYMYATOPHBIX
Oatapeii B cocraBe 1Y na 06pextax BCC Poccun

[Tpunoxenne 8
Hopmbi Ha kncnoty cepuywo no F'OCT 4204-77

—_— . ——— [E——— —_— I - - ——— — _— —_— - RS —

!J Hopma nns Hopma mns Hopma nns 1
HaumeHoBaHHe Nnoxasarens (x 4 (una) (4) i

| BewHuii Bul AHanu3 nposoast 1o n 32 I'OCTa
2 Maccosas noms_Hy SO« , % , e meree | 93,6 -95,6 |93,6 -956 [93.6 - 95,6

L —

A=y

'3 MaccoBas JONA OCANKa Noche NPOKAJIH- 0,0001 0,001 0,005
pauus, %, He bonee i (0,001) [ (0.002)
4 Maccosas nons xiaopunoe (Cl), %, re bo-
nee o [ 0,00002 [ 9,00005 | 10,0001 ﬁ
5 MaccoBast noss HuTpaToB (N2Oq ), %, ve | 0,00002 |
| bonee - L (0,00005) 1 0,00005 0,0005
6 MaccoBas 0011 aMMOHMHHBIX COJEl

l (NH, ), %, ne bonee B 0,0001 0,0002 0,0005

- = . ' E——— o _m_aa

| 7 MaccoBass noaa THXenbx MeTamnos (Pb),
| %, He Gonee o 0,0001 0,0002 | 00005 |
| 8 Maccosasn nona xenesa (Fe), %, ne 6oaee | 0,00002 | 0,00005 0,0003 f
L (0,00005) 8l (0,0001)
9 Maccosas nons Mulinbaka (As), %o, He Do-
| iee 0,000001 0,000003 0,00001
1 10 Maccosas noan cenena (Se), %, He 60-
| Jee 100001 | 0000f | 0,0005
f i1 MaccoBas foAs BeUIeCTs, BOCCTAHABIH- |
{ Bazoutnx KMnO4,%, (8 nepecyere va S0,), 0,0002 0,0003 0,0004
| ne Gonee 0,0003) | (0,0004) ]
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[IpuMeyauue XKHUCNOTY ¢ HOPMaMHK, YKa3aHHBIMH B cx0fkax, nonyckaercs Bbinyckars 10 01 01 95
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Hucrpyxuma no 3xCnmysrauyy CTRUHOHAPHWX CBHHUOBO-KHCAOTHHIX AKKYMYISTOPHBIX

GLTEEH 8 cocrase ITY na obvexrax BCC Poccun.

IlpunoxeHue 9

HopMbi HA AHCTHAAHPOBAHHYIO BOAY AAR NPHIoTOBAEHHA dnexTpoauTa no 'OCT 6709-72

: IlokasaTtens Hopma !
- .i
| |

Maccosast KOHUEHTPAIINA, Mr/am’, He Bonee

e OCTaTKa Nocje BuInapHBaHHA 5

* aMMHaKa H aMMOHMITHbIX coneit (INH,) 0,02
e uurparos (NO;) 0,2 l
e cynmsdatos (SO} 0,5
e xjnopunos (Cl) 0,02 i
o amomunus (Al) 0,05 [
o xenesa (Fe) 0,05
o xamwuus (Ca) 0,8 '.
o wmenu (Cu) 0,02 ?
e ceuHua (Pb) 0,05 f
® 1HHKa (Zn) 0,2
e BemecTs, BoccraHasausarommyux KMnO, (0) 0,08 |
e pH Bogawl 5.4-6.6 ;
¢ VYienbHas 3NeKTPUYECKas IPOBONHMOCTh *

510~

e —— |

_npu 20 °C, Oonee

Ty - § m —



HMHCcTpyKiuda no 3KCIUTyaTalMH CTallHOHAPHBIX CBHHIUOBO-KHCTIOTHBIX 8KKYMYISTOPHEBIX
Garapeii B cocTaBe JITY Ha ob6vexkrax BCC Poccun.
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