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HHCTPy KUMA 10 IKCIUTYATAUMM CTALMOHAPHSIX CBHHLIOBO-KHCIIOTHEIX aKKyMY/ISTOPHEIX
Garapeii B cocrare DITY na o6nexrax BCC Poccun
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PA3PABOTAHA JIeHHHIPANCKMM OTPACAEBbIM HAYHHO-HCCNEAOBATENLCKUM HHCTUTYTOM CBA3H
(JIOHHHC),

Hacroawas Huctpykinis He MoXeT GbITh MONHOCTHIO WIIH YaCTHYHO BOCTIPOU3BEAEHE, THPAXKHPO-
BaHa ¥ PaCNpOCTpaHEHA B KauecTse opHUManbHOro H3naHusa Ge3 paspewenns ockomesssu Poc-
CHH



HHcTpykapus No IKCIUTyaTAUHH CTAUMOHAPHEIX CBMHLIOBO-KHCIOTHBIX 8KKYMY/IATOPHBIX
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MHCTpyKUMS 10 SKCITYaTalMH CTAUHOHAPHBIX CBHHLOBO-KUCTOTHBIX AKKYMYJIATOPHBIX
Gatapeit B coctaze O[TV Ha o6nextax BCC Poccun

1. OBJIACTh OPHMEHEHIISA

Hacroswas HHCTpyRUILY yCTaHAaBAMBAET NpaBuna U METOObl TEAHMHECKON IKCILTyaTalHH
BHOBb BBOLHMBIX B NEHCTBHE ahKyMYNSTOPHbLIX YCTAaHOBOK, COCTABNEHHBIX M3 COBPEMEHHBIX CTa-
LHOHAPHbLIX CBHHUOBO-KHCIOTHLIX aKKyMynsaTopos, B coctase JI1Y na ofSwpekrax Baanmoypsasas-
Hofi Cern Ceszu Poccun

TexHHYEChad SKCIUTYaTAUHA aKKyMYISTOPHBIX YCTAHOBOK, COCTaBAEHHbBIX M3 MIMPOKO pac-
npocrpanedysix panee ankymyastopos Thnos C u CK, a takke CH, npoeomutea cornacHo
«HHCTPYRUMM MO TEXHH4YECROMY OBCITY)XUBAHIIO M HACTPONKE 37EKTPOYCTAHOBOK Ha IOPOICKHX
Tenedonnbix cetsx YacTs 1 Dxcrutyatawis 000PYNOBAHMS 3MEKTPONHMTAIOUIMX YCTAHOBOK), M |
«Paauo v cBa3bn, 1985r

Tpeposanus Hacrosmek MHCTPYKLHN PEKOMEHAOBAHE! /1% BCEX NPERNPUATHE M OpraHu-
3auuii otpacnu «Cea3b» (He3aBHCUMO OT GopM cOOCTBEHHOCTH), 3aHHMAIOIIMXCSA TPOEKTHPOBAHH-
€M, MOHT&KOM M TEXHHUYECROW 3KCIUTyaTauMeH YCTAHOBOK CTALMOHAPHBLIX CBHHUIOBO-KHCIOTHBIX
aKK) MyJIATOPOB

2. HOPMATHBHBIE CCBLTKH

B nacroswmneii HHCTpyKuMM npuBenens! CCHUIKM Ha CIERYIOLIYI0 HOPMATHBHO-TEXHUYECKYIO
IOKYMEHTALUIO

e ['OCT P M3K 896-1-95 CrauMoHapHble CBHHUOBO-KHCIOTHEIE Oarapen OGiime Tpe-

6oBanus U Meronb! ucnbiraius Yacte 1 OTKpbITHIE THIIBL,

e T'OCT 26881-86 AnkymynATophl CBHHIOBbIE cTalHoHapHbe OTY,

e TOCT 124 026-76 CCBT Lsera curnasbHble M 3HaKH 0e30macHOCTY,

e TOCT 667-73 Kucnora akkymynsropuas TY,

o T'OCT 4204-77 Kucnora cepras TV,

o TOCT 14262-78 Kucnora cepnas oco0oit uucrorst TY,

» TOCT 7609-72 Bona nucrunnuposatsas TV,

e Crannapt M3K 50 (486) - 1991 MexnyHaponHslit 3JeKTPOTEXHUYECKARI COBAPD
I'n 486 AKKyMynATODHI B aKKYMyJIATOpHbie OaTapen,

o Cranpapr M3K 896-2 CrawoHapHbie CBHHUOBO-KHCIOTHbIe Gatapen Obumne Tpebo-
BannA ¥ MeToast nensrranna Yacrs 2 THIb! ¢ perynupyeMsIM KI2NIAHOM,

e Ilpasuna ycrpoiictsa anexkrpoycraosok I'm 4 4 M, Dueproatomuszat, 1986r,

o Ilpasina 3KCIUTyaTaUNK 3NEKTPOYycTaHOBOK noTpebureneit I'n 2 10 M, Dueproatom-
u3nar, 1992r,

o CHuII 2 04 05-91 Oronnenue, BeHTHLIUHS U KOHXHLUHOHHPOBAHHE,

o HMHCTpyxuss M0 NpOEKTHPOBARHIO JIEKTPOYCTAHOBOK NPEANpPUSTUR K COOPYXKeHUH
3/EKTPOCB3H, NPOBONHOIO BEllaHHA, panuosemanus 1 tenesunenus (BCH 332-93),

e MHcTpyxums no TexHuueckoMy oBCTyKHBaHIIO H HACTPOHKeE INEKTPOYCTAHOBOK Ha ro-
ponckix TeseponHbx cern Yacrs 1 JkcruryaTauns oSopynoBaHHs 31EKTPONUTAIOIINX YCTAHO-
Bok». M , «Pamno u ces3by, 19851,

¢ Crannapr DIN VDE 0510, 9acTb 2 « ARKyMynaTOpb! i DarapeiiHble ycraosku Craumo-
HapHsle GaTapen» (I epMani)



HHCTpy KM NO IKCIUTyaTALHH CTALKOHAPHBIX CBHHLIOBO-KMCIOTHBIX AKKYMYISTOPHBIX
Garapeii B coctase OITY na obsextax BCC Pocenn.

3. OCHOBHBIE TEPMHHDLL, ONPEIEJNEHNA 1 COKPAILEHIA

IpunsTeie B HacroAwmei MHCTPyKUMH TEPMiHLI B OCHOBHOM COOTBETCTBYIOT TEPMHHOJIO-
rin rnasel 486 MexaynaponHoro anekTpoTexHuueckoro crosaps M3K 50 (486)-1991
CARKYMYJATOPb! H aKKYMYASTOpHbIe 6aTapen»

3.1. Axxymyastop (3aemenT) (cell, secondary cell) - cOBOXynHOCTb 27€KTPOIOB H 371€k-
TpOJITa, 00pasyolias 0CHOBY yCTPOHCTBA aKKyMyIATOpHOI Garapen

3.2. AkRRymyasiTopuast Garapes (secondary battery) - nsa unu bonee akKymynaTopos
(3n1eMeHTOB), COenHHEHHBIX MEXIY CODOH ¥ HCMONB3YEMBIX B KAHECTBE HCTOYHUKA 3JIEKTPHHECKOH
SHEPruH

3.3. CBHHUOBO-KUCJIOTHAA aKKYMYAsTOpHas Gatapen (lead-acid battery) - akkymyns-
TOpHas OaTapes, B KOTOPOH 3MEKTPOLbI H3FOTOBNEHBI MIaBHbIM 00Pa3oM H3 CBHHIA, & IMEKTPONHT
npeacTasiseT coboi pacTBOp CepROM KUCHOTHI

3.4. 3apan 6atapen (charge of a battery) - onepauus, B npouecce koTopoii Satapes nouy-
YaeT OT BHEINHEH LENN 3NeKTPUUECKYI0 SHEPTHIO, KOTOpas npeobpasyercs B XHMHHECKYIO

3.5, Paspsun G6aTapen (discharge of a battery) - onepauus, B npouecce kotopoii 6arapes
OTA2eT TOK BO BHEIIHIOI HEMb B PE3yNbTaTe MPEBpAiielus XUMWYECKOHR 3HEPTUH B 3MEKTpHuE-
CKY10

3.6. OrxpoiThiii axkymyanTop (vented cell) - axxymynsrop, umeromuit KphIlKy © OTBep-
CTHEM, Yepe3 KOTOpOe MOTYT yRIATLCA rasoodpasHbie npoxykThl OrsepcTie MoxeT O6bITh cHab-
XEHO CHCTEMOH BEHTHIALIHH

3.7, 3akpoiTelii akkymyasTop (valve-regulated sealed cell) - axxymynsrop, KoTopbIi 3a-
KPBIT B OOBIYHBIX YCIOBMAX, HO MMEET YCTPOIiCTBO, NO3BONAIOLIEE BLIIENATLCA a3y, KOrna BHyT-
peHHee NaBneHHE NMPEBLIIAET YCTaHOBAeHHOe 3Ka4eHHe OObMHO NOMONHUTENbHAS 3ATHBKAE /€K~
TPOJIHTA B TAKOM aKKyMyISITOP HEBOIMOXKHA

3.8. Cyxozapsokennan Garaper (dry charged battery) - axkymynsaTophas Gartapes, xpa-
Hswmanca 6e3 3NEKTPONILTA, UIACTHHBI (3NEKTPOAb]) KOTOPOH HAaXORATCA B CYXOM 3apfXKEHHOM CO-
CTOSHUW

3.9. lnacruna ILnanre (Plante plate) - macrtuna oyenr 6onbmol 3¢ dexTHrHON oBepx-
HOCTH, OOBMHO W3rOTaBNUBAEMas M3 CBHHLEA, AKTHBHAY MAcCa KOTOPo#t GOPMUPYETCH B TOHKHX
CNOAX CBHHI{@ ITyTeM 3NEKTPOXHMHHECKOTO OKHCNEHHA

3.10. Hamazuasn (nacrupoBanuan) wnacriHa (pasted plate) - mnacrtuna, comepxatnas
TOKONPOBOJAIIYIO PEHIETKY, KOTOPAA CIYXKHT OCHOBO#H A% aKTUBHOH MacChl

3.11, TpyGuaTas (naHuupHas) niaacTuna (tubular plate) - nonoxwurensHan MIacTHHA,
KOTOPas COCTOHT H3 KOMIUIEKTA NOPHCTLIX TPYOOK, 3all0OJIHEHHBIX aKTHBHOH MacCoi

3.12, Bentnasunonnan npobka (vent plug (of a cell or battery)) - nerans, 3akpblBaromnas
3aM¥BOYHOE OTBEPCTHE, KOTOPOE TaKXKe HCTIONB3YETCR ANA YAANEHHA Tasa

3.13. HDpenoxpatHTeasHplii Knana# (vent valve) - netanb BeHTHISLHMOHHOI POOKH, KO-
TOpast MO3BOMAET BBIXOMHTD Ia3y B CIy4ae H3IOITOYHOTO BHYTPEHHErO A3BJIEHUS, HO HE OMyCKaeT
NOCTYTUIEHHS BO3NY»a B aKKYMYJSITOP



HHCTPY KLMS MO 9KCTTyaTALUH CTALMOHAPHLIX CBUHIIOBO-KHCIOTHEIX aKKYMY/IATOPHBIX
Garapett B coctape DIV Ha o6bexrax BCC Poccun

3.14, Batapeiiubiii noanon (battery tray) - koHTeliHep €O CONOWHBLIMH CTEHKAMH NMs
pa3svelleHis HECRONBRI akKyMynATOPOB uin Harapeii

3.15. Emxoctb 6atapen (battery capacity) - KOJHYeCTBO 3)€KTPHUECTBA MM 3NEKTPHYE-
cAHil 3apsn, noTopoe (biif) MONHOCTLIO 3apsyheHHasn OaTapes MOXKET OTAaTh B 3aZaHHBIX YCIOBMSIX
Exunnueii CH ans anekrpiueckoro 3apsna ssusercsa KynoH (1Kn = 1A ¢ ), Ho Ha npakTrke em-
ROCTH OOBIMHO BbipaXaercs B aMnep-uacax (A u)

3.16. Koneunoe nanpskeune paspsina (final voltage, cut-off voltage, end voltage) - 3a-
JaHHOE HanpSAEHHE, IPH ROTOPOM paspsx BaTapen CIHTAETCS 3aKOHYEHHBIM

3.17. Docroaunbiit noxsapsin (HeNpepuIBHBIH 3apsia ManbiM Tokom) (trickle charge) -

HENpEpPLIBHbIN 3apAN MIHTENbHBIM PEXHMOM, KOTOPbIE KOMIIEHCHPYET ¢aMOpa3psai H NOMIEpH-
BaeT GaTapelo B COCTOSHHI MOYTH MOAKCH 3apsKEHHOCTH

3.18. Pexxum pa3jpsaa (discharge rate) - Tox, npu koTopom 6Garapes paspsxaercs

3.19. HomunansHas emkoctb (nominal capacity) - coorsercraytoutee npubmkeHHOE
KOJIHYECTBO 3NEKTPUYECTBA, HCIONL3YEMOe [ HIEHTH(HKALMY €MKOCTH aKKyMysTopa i Oa-
TapeH Dta seNH4HHA OOBIMHO BRIPAXAETCA B aMTIep-yacax

3.20. Cpox cryx6w1 (service life) - mepuon nonessoit paborsr Gatapen B 3alaHHBIX yCNO-
BIAX

3.21. T'azoBblaenenne (gassing) - ra3006pasoBaHue B NpOLECCE 3MIEKTPONIH3A INEKTPOIHTA

3.22, Kaxyuteecn BHyTpeHHee cOnpOTHBIeHHe (apparent internal resistance) - oTHO-
LIEHHE H3MEHEHHR HAMPSLHAEHHA BTOPHYHOIO XHMHYECKOTO HCTOYHUKA TOKA K COOTBETCTBYIOIREMY
H3MEHEHHIO TOKa B 3aJaHHBIX YCIOBHAX

3.23. Tok xopoTkoro 3ambikaHHA (short-circuit current) - MakcHUManbHEIA TOK, OTAa-
Baemplli Gatapeeli B LeMb ¢ MHHMMAIBHEIM COTIDOTHBIICHHEM 10 CPABHEHMIO C CONPOTUBIECHHEM
OaTapey B 3aaHHbIX YCIOBHAX

3.24. Camopaspsa (self-discharge) - noteps xumudeckoit anepruy, obycnosneHHas camo-
IIPOM3BOJLHBLIMH PeakLMiaMi BHYTPH BaTapeH, KOraa OHa He COeqHHeHa ¢ BHEIIHER LEeNbio

3.25. Beoa B 3kcruryaraunro (Garapen) (commissioning (of a battery)) - oxonuarenbHas
npoBepka oSopynosaHus 1 padoTsl 6aTapen Ha paGoueM MecTe

3.26. TennosoH pasros (thermal runaway) - KpHTHYeCcKOE ycNOBHe, BO3HHKAIOWIEe B
npouecce 3apsAna NMpH NOCTOSHHOM 3HaYeHHMH HanpPsOKEHHs, KOToa TOK M TemiepaTypa Oarapew
TIPOH3BOMIST COBOKYMHLIH B3aHMHO yCHIHMBaomui 3¢ ¢exT, KOTOPLIH B nanbreineM yBeJIHIUBa-
eTcst H MOXET MPHBECTH K paspyweHuio Garapen

3.27. Oepesapsn (3nemenra unu Gatapen) (overcharge (of a cell or battery)) - nmpoxoke-
HHe 3apsina nocne JOCTHXEHHA NOJHOTO 3apana BTOPHYHOTO XHMHYECKOro HCTO4MHHKE TOKA

3.28. 3apsa npu noCTOAHHOM 3HAYEHMM TOKA (constant current charge) - 3apan, B npo-
Hecce KOTOPOro MOANEPHKHBAETCA MOCTOSHHOE 3HAYEHHE TOKa

3.29. 3apsia npH NOCTOAHHOM 3HAYEHHH HANPA:ReHHs (constant voltage charge) - 3apan,
B MpOLIecce ROTOPOTO NONAEPKHBAETCS NOCTOSHHOE 3HaYeHHe HANIPAKEHNA Ha BhIBOZaX GaTapen



Huc i pyssuts 10 IKCHAY4TaUHN CTALHOMAPHLIX CBEHIVBO-KHCIOTHbIN ARKYMY 151 0PHbIN
Gatapcit B coctase DI1Y Ha o6sentax BCC Poccun

3.30. MoanpuuuposaHHblil 3apaa NPK NOCTOSHHOM 3HAEHHH Hanpsxenns (modified
constant voltage charge) - 3apsAa NpH NOCTOARHOM 3HAYEHHM HaNPAXEHHA METOAOM OrpaHHYeH-
HOTO TOKa

3.31. ®opcuposannbii 3apan (boost charge) - yacTHunbIH 3apsa, 06bIMHO B yckopeHHOM
pexHMe, B TEHEHHE KOPOTKOTO TIEPHOAA BPEMERH

3.32. YpassurenabHslii 3apaa (equalizing charge) - nponomkuTensHbiii 3apaa, obecneyn-
BAIOWIMIT MONHBA 338pal BCEX aKKYMYNATOpPOB B Oarapee

3.33. AByxcrynewuaTnlid 3apsi, AByXpexRHMMHBIA 3lapsa (two-step charge, two-rate
charge) - 3apsa, KOTOPbIH HauMHAKTCA NPHU 327aHHOM TOKE, 3 C ONPERENEHHOTO MOMEHTA TIpO-
NOIDKAeTCs NPH MEHbLIEM TOKE

3.34, Hasanbubiit 3apaa (initial charge) - nogrorosureneHslil 3apan ¢ uelplo npusene-
HuA DaTapeu B COCTOSAHHE MONHOMN 3aPAKEHHOCTH

3.35. by(epnan 6atapen (buffer battery) - Garapes, coeqHeHHas NapaJUIeibHO C HCTOY-
HHKOM TIOCTOSHHOTO TOKA, YToDb! YMEHBLINTD BAMSHYE K0JieDanunii MOIMHOCTH HCTOYHMKA

3.36. ®notupyomas 6aTapes (floating battery) - Garapes, BeiBoAbl kKOTOPOil HOCTOARHO
COeQUHEHBI ¢ HCTOYHHKOM MOCTOSHHOrO HampshKkeHus, yrobnl noanepxuears 6arapero B cOCTOS-
HHH NOYTH ONHOH 3apsUKEHHOCTH, NpefHa3HaYeHHaA AJIA MUTAHUA LENH NIPH BPEMEHHOM OTKITIO-
ueHuH ee 0OBMHOTO cHabKeH s



HHCTPY KUMA M0 IKCIUTYATALHM CTAUHOHAPHBIX CBHHIIOBO-KMCIOTHBIX AKKYMYJIATOPHBIX
6arapeit B cocrase IV Ha o6nektax BCC Poccyu

4. OBIIHE DOJOXEHNA

TpaBuna u Metoas! HacTosweil YHcTpykumit 060CHOBBIBAIOTCA 0COGEHHOCTAMYM KOHCTPYK-
LIHH, TEXHITYECKIX XAPAKTEPHCTHK 1 IPUMEHEHHA COBPEMEHHKBIX THIIOB CTALMOHAPHBIX CBUHUOBO-
RHCIOTHBIM aKKYMYJISTOPOR

4.1. Oburue cBeteHHA 0 HOBBIX THRAX CTAUHOHADHBIX CBHHUOBO~KHCJIOTHBIX AKKYMY-
JIATOPO8

411 Cornacto knacendurauin MOK (cranaapr MIK 50 (486) - 1991 ) akxymysaTopst
BBITYCAAKOTCA OTKPHITHIMH M 3aKPBITHIMH

412 OTKpbITEIE BKKYMYJIATOPHI - RKKYMYJIATOPBI, HMEIOIIE KPILLKY C OTBEPCTHEM, depes
KOTOpOE MOFYT yAansThes ra3oo0pasHple MPOXYKTbI, 3ANHBATLCA SNEKTPOIMT, NPOU3BOANTLCS 3a-
Mep TOTHOCTH anexTponura OTBepcTHA MOTYT ObITh CHaGXeHb! CHCTEMOH BEHTIILILMK

413 3akpbITble AKKYMYJIATODBI - 3TO AKKYMYJATOPBI, 3aKpbIThe B OOBIYHBIX YCIOBMSX pa-
GoTbl, HO HMEKLIHE YCTPOMCTBA, NO3BONAIONINE BHUIENATLCA Tasy, KOrJa BHYyTPEHHEE NaBJICHME
NPERbIIAET YCTAHOBACHHOE 3HaveHHe OObI4HO HOMONHUTENbHAA RONHBKA JMCKTPONNTE B TaKHe
AKKYMY/ISTOPbl RHEBO3MOXH2 JTH akKyMYJRTOPbI OCTAKOTCS 32KPBITHIME M HE NPOIYCKAIOT a3 WiH
XKUIKOCTh IIpH CODMI0AECHHH YCNOBHI IKCILTYATAlNMY, YKa3aHHBIX U3TUTOBHTENEM, H NMpeAHa3Ha4e-
Hb! 1A paboThl B HCXOXHOM TEPMETHYHOM COCTOSHMM Ha APOTSHKEHUM BCEro cpoka ciyx6Ont Hx
eLe KIacCHOULMPYIOT KaK akKKyMYJISTOPBE € PETYNHPYEMbIM KIATaHOM, FepPMETH3HPORAHHbIE YIIH
Besyxonnbie

4] 4 W3 Teopuu nBoiinofi cynboaraluy H3BECTHO, YTO B CBHHIIOBO-KHCJIOTHBIX aKKyMYJisi-
TOpax BO BCEX pexxumax MX paboTbl, B TOM HHCIE M NIPH PasOMKHYTOM uenu Karpysku ( xonocroit
XOI ), MPOHCXONHUT NpeBpAIIEHHe aKTHBHOH Macchl 3eKTponos (CBHHLA M OKHCH CBKHIIA) B CyJib-
¢aT CBHHLA C PACXOAOM HA 3TH PEaKlluy BOJMbI, BXOAAMIEH B COCTaB 3NEKTPOJNTA JTO BHIHYKIAET
IIpH 3KCIUTyaTauuy OOLIMHBIX OTKDBITBIX aKKyMYJSTOPOB MPOH3BOMHTE IIEPHONHYECKHIT KOHTPOIb
YPOBHS H TUIOTHOCTH 3AEKTPOJINTA, AOJHBKY NHCTIILUIMPOBAHHOH BOILI C NpOBENEHHEM YPaBHH-
TEJbHBIX 32PS0B, YTO SBASETCS AOBOJNBHO TPYAOEMKHM [IPOLECCOM

415 HpnHuun 6e3yX0nHOCTH B CBHHUOBO-KUCIOTHBIX aKKYMYJIATOpPaX OCHOBAH Ha MpPOBe-
ZeHHH KOMIUTEKCA TEXHHUECKHX MECPONPHATHHA NIPH MX H3rOTOBNEHHH H IKCIUTYATAUMH, OCHOBHbI-
M M3 ROTODPBIX ABAAIOTCH

¢ HCIIONBL30BAHHE HCXOMHLIX MATEPHAJIOB C MANILIM CONEPXAHNEM NpHMecet,

¢ OTK33 OT NPUMEHEHUA U GOPMHMPOBAHHA OCHOBBI 3JIEKTPOJOB CYPbMBL, BbI3bIBAIOMIEH
NOBLIIEHHOE T'a30BLIENEHHE B AKKYMYNATOpaX, MK NPHMEHEHHEe MANOCYPEMAHKCTBIX CNNaBOB
TNIPH OTHBKE 3NEKTPOAOB,

* «CBA3LIBAHHEN 3/EKTPONNTA myreM abcopOHpOBaHMA €ro CNELMANBHO M3TOTOBJICHHOM
MHKDONIOPHCTOMN cenapauieil HH ero 3arylneHHeM,

* NpUMeHEHHE B KOHCTPYKLUHH aKKyMYJISTOPOB CHENKANLHLIX KIANAHOB, CTPABIHBAIOMIHX
130bITOK 432 NPH NOBBILIEKHOM HaBIEHUH BHYTPH aKKYMYJISTOPOB

* NpHMEHEHNE PEXNMOB 38pANAa aKKyMY/ATOPOB, UCKITIOYAIOMMX NIOBLIEHHOE ra3000pa-
30BaHue

416 B cooTBeTCTBHM C OCHOBaMH 3/MEKTPOXHMHH MOTEHUHAN NEPEHANPAXEHUS MO KH-
CTOpOIY HIDKE NOTEHINANA NEPEHANPKEHNUA N0 BOAOPORY [103TOMy NpH HanpikeHHsIX MOA3aps-
22 Wt 33pANAa. YCTA@HOBNEHHBIA H3rOTOBHTENEM A I'EPMETH3UPOBAHHLIX aKKYMYJASTOPOB, OCHOB-
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Llﬂclp) KiiHA 110 3I\CHII}'318UHH CTauHOHBpHHX CBHHILOBO-NHLAOTHBIX ﬂKK}’MyTIﬂ(OprlX
Barapeit » coctase DYTY Ha 06bexiax BCC Poccun

HbIM Ta30M, O0PasyrolMMCA B 3TUX AKKYMYNSTOPaX, SBAXETCS KucAOpox, obpasyrowuiics B pe-
3y/IbTaTe pa3siokeHHA BOAb! HA NONOXKKTENbHBIX INEKTPOAAX JINA €ero cBA3BIBaHHA Ha OTPHUA-
TEIbHLIX 3NEKTPONAX aKKYMYIATOPOB 0OPaTHO B BOXY HEOOXOAIMO Hamiume nyTefl B pasnpessio-
el 2EKTPONb! Cenapauiit, No3BOJLAOIKX eMy CBOOOAHO Nepemenarses s 3T0ro B akKymyns-
TOpax ¢ abcopOMPOBaHHLIM 3NEKTPOTIUTOM KONMYECTBO MOCIEAHEro OrPaRHHKBAETCA TakUM 00pa-
30M, 4T0Obl NpuMepHO 15% nop cenapauuH 6110 CBOGOAHO OT 3nekTpoanTa B akkymynsTopax ¢
3aryleHHbIM (reessiM) 3NEKTPOIUTOM fPH OTBEPAEHHU EKTPONKTA C MOMOLILIO CHAHKOHOBOI
100aBKH B Tene refs 00pa3yercsa MHOXECTBO TPELIHHOK, ABASIOUIHXCA MyTAMY MEPEMELIEHHA hH-
cnopoaa

4 1 7 Tlpouecc BOCCTAHOBNEHUS KACAOPOAA B BoRy (pexombunaniis) npoxXoauT non 1adi-
TOYHBEIM NABNCHUEM B AKKyMYJATOpE W C BbileneHHeM Terna. IlosTomy Taxkue aKKyMynsATOpb
NOJKHEL YCTAHABNMBATLCA NPH MOHTAKE C 3330pOM JUls OTBOAR TENNA ECTECTBEHHOH BEHTHIIALUM-
efl B cayuae, xorna temneparypa OKpyxatoweii Cpenb! 3HAYUTENbHO NPEBBIIAET HOPMY, HEOOXO0-
AHMO TIPEANPHHATD MEPbl ANA CHHXKEHMA TOKa MOZ3apAla M3MEHEHHEM BLIXORHBIX NapaMeTpoB
3apsiIHOrO YCTpPOHCTBa (HanpuMep, CHIDKEHHEM II0M3apANHOro HanpsxkeHus) B sTHX caywasx He-
00X0AMMO YYUTHIBATH PEKOMEHAauuy npoussoxutens Kpome Toro, npu MajioM COOTHOLIEHHH
ceobonsoro oGbema Bo3myxa k 00beMy, 3aHHMaeMOMY akKKyMynaTOpHO#i Oarapeeil B mkady, HeoO-
XOIUMbI TAKKE BEHTHALHOHHbIE OTBEPCTHA B FOPH3OHTANBLHLIX ILIOCKOCTAX wwkada (oTcexa) ais
obecnievennn neobxomumoro Bosmyxoofmena Ilpm ycTaHOBJNEHHBIX M3rOTOBHTENEM 3HRYEHMAX
HaNPsDXEHHUA NI013apAda creneHb pekoMGHHALKHM Kucnopona nocturaet 95 - 98 % Pexombunauun
aTOMAPHOTQ BOJAOPOXNA MPH €CTECTBEHHbIX YCNOBHAX 3KCIUTYATALMH MPAKTHHECKH HE MPOMCXONUT
(pexoMGUHHDYIOT TONLKO HOHBI BOROpOMa), MO3TOMY BOZOPON C TeueHHeM BpeMesH Oyner Hakan-
NHBATLCS M MPH NABAEHHM, MPEBHILAOUIEM MOPOroBOe JUIA DPEryJHpyeMOro KiamaHa, Oymer
CTPABJIMBATLCA HAPYKY

418 Jna HOpMaiIbHBIX KiuMaruyeckux ycnoeuit cranaapt MOK 896-2 permameHTupyer
o0veM BhineneHns Bopopona - He Gonee 10 M Ha A-4 €eMKOCTH KaXXAOro akKyMyJBITOpa B MECAl
npu ycnoeusx Oydeproro pexuma pabotel Ilpn Hanpsokennu npomomkurensuoro Sydephoro
peXxiMa, NPEeBLINAIoIEM HopManbHoe Ha 8 %, obbeM rasoBblae/icHHA OrPaHHYHBAETCS CTaHAap-
ToM Ha ypoBHe 30 MJI Ha A Y €MKOCTH aKKyMyasTopa 3a Mecial Taxum ofpasoM, npi pekomeH-
AyeMbIX H3TOTOBUTENAMM YCAOBMAX KCIUTYATALMH aKKYMyRATOPOB KOAWYECTBO BOAQPONA ¥ TEn-
7a, BHITEJAEMBIX HMH, ABJAETCA JOCTATOYHO HH3KMM, YTO MO3BONAET PA3MEIIATh TaKHe aKKyMyJia-
TOPbl COBMECTHO C ITUTAEMBIM OT HHUX 000DYIOBaHHEM.

41 9. OGnacrs npUMeHeHns # OCOOEHHOCTH SKCILTYaTaUHK CBHHLOBO-KHCIOTHBIX aKKyMy-
NATOPOB OTIPEREIAIOTCA MX KOHCTPyKUHeH ITo THITY MCNOJNB3Y eMBIX IOAOKHTENBHEIX 3JIEKTPONOB
PasTHYaoT CAEYIOUIME THITHI AKKyMYJIATOPOB'

® aKKyMyIATOpH! C 3fekTpoAaMH Gombinoi nosepxHoctH (no knaccHpukauuu DIN -
GroE),

¢ aKKyMyNATOpbl ¢ NAHUHPHbIMM (TPyOuaTEIMH) TONOXHTENbHbIMH 3NEKTponamu (no
wraccnduxanun DIN - OPzS u OPzV),

¢ AKKyMyMSTOPH C HAMAa3HbLIMH M CTEPXKHEBBIMH MONOXHTENbHBIMH 3JIeKTpoiaMH (no
rnaccuduxaunu DIN - Ogi)

o T'epMeTH3HMpOBaHHBIE AKKYMYIATOPbI, K&K TMPABILIO, UMEIOT HaMa3HbIE NOJOKHTENLHBIE
H OTPHUATENBHBIE INEKTPOAH! (33 UCKIIOYEHHEM akKyMyasTopos OPzV)

4110 Ilpx BuibOpe M3 ramMMbl pasAHYHBIX BHAOB CTaUHMOHAPHBIX CBHHLOBO-KHCAOTHBIX
aKKyMy/ATOPOB THNA, HanOOsEee NPUIOAHOrO AN KOHKPETHOH 0facTy npUMeHeHHA, HEOOXOmHMO
PYKOBOZCTBOBATHCA CHEAYIOLIHMH KPHTEPHAMH BbibOpa

® peXXHM paspsia i 0TAaBaeMas NpH 3TOM EMKOCTB,
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HMHCTpy KUHS 1O 3KCIUTyaTalMH CTaAUHOHAPHBIX CBHHLOBO-KHCIOTHBIX 2KKYMYMSTOPHBIX
Garapeit B cocrase IITY Ha o6rextax BCC Poccun

¢ 0cODEHHOCTH pasmelteHis,
» 0coBeHHOCTH IKCILUTYaTaLIHH,
e Cpoh cayxOsl,

® CTOMMOCTb

4111 Ilpu BbIGOpE aKKYMYJSTOPOB 1N ONPENENEHHONO peXUMa pa3psAaa CleayeT YYHTbI-
BaTh, YTO MPH KOPOTKHX PEXHMax pa3pala KO3(QQPHLMEHT OTAAUM AKKyMYJATOPOB MO E€MKOCTH
MeHbIlle €IMHHUSI H OTipeNeNseTcs Tak Ha3blBaeMbiM (akTOPOM BHYTPEHHErO CONPOTHBIEHHA
IIpi omnHakoBOH eMKOCTH (PaKTOp BHYTPEHHETO CONPOTHBNEHHA 3/1EMEHTOB C 31€KTPOIAMH
Bonburoil NOBEPXHOCTH B 11Ba pa3a Hifke 3Toro (GakTopa MNA NEMEHTOB C NaHUMPHBIMH 3NEKTPO-
HaMH H B NOTOPa pa3a - 1is INEMEHTOB C HaMa3HbIMHU 3NEKTPORAMHU

Orcrona, npesMy1ecTBO NPH HCMONL30BAHMH AL KOPOTKHX PEKHMOB paspsina (MeHee 3-
YaCOBOI0) MMEIOT akKyMyJTOpsl GONMbIIOi MOBEPXHOCTH, @ 3aTeM HaMasHble AKKYMYNATOpPH! C
NAHUHPHBIMH NONORHTENLHBIME 3NEKTPONAMH HaHMEHee NPUTOOHLI I8 KOPOTKUX PEXKHMOB pas-
pana, XoT#, eClIH UMETh B BHIY HX NPEHMYIIECTBO NO APYyrHM KpHTEpHAM BbIGOpA, 3TH aKKyMYyJi-
TOPHI TaKke HePeAKO NPHMEHSIOT B 3THX YCIOBHAX, HO ¢ BosbiuiM 3HavenneM eMkocTH it obec-
neyeHHs 3aRaHHOR MPOAOILKUTENLHOCTH AKKYMYNATOPHOrO pe3epsa

4112 ITo senndune 3aHMMaeMOH IUIOLIAOM NPH SKCIUTyaTAlUHKH NPEUMYINECTBO MMEKT
repMeTH3HPOB2KHBIE AKKYMYJSATOPH! 32 HHMM B TOpSOKEe BO3PACTaHMs 3aHUMaeMOH IUTOLIAmH
CNeAYIOT aKKYMYJIATOPb! OTKPBITBIX THIIOB ¢ HAMAa3HBIMH 3JIEKTPOAaMH, HaHUHPHEIMH 31EKTpona-
MH H C 31exTponami 50b1ofi OBEPXHOCTH

4113 MuHHMaIBHBIX TPYAOBbIX 38TPAT MPH IKCIUTYyaTatuy TpeOyIOT repMeTU3HPORAHHBIE
ankymyaaropbt OcTanbRble BURbI aKKyMyNSTOpOB TPeSy:oT 60MbIIMX IKCIUIyaTaLIMOHHBIX 3aTpaT,
0c0DEHHO aKKyMyJSTOpbl, ¥ KOTOPHIX BENTHYHMHA TPHMECH CYPbMBbI B NOJOXHTENbHBIX PELIETRAX
npeseinaer 3%

4114 CambIMH NONArOBEYHBIMH NPH COBMONEHNH TIPABMN SKCIUTYaTALHH SBISIOTCA AKKY-
MYJITOpPbE ¢ 3MEKTpoaamMy GonbInoi NOBEPXHOCTH, JUIS KOTOPBIX ¢pok cayxOel coctasnser 20 u
Sonee ner Bropoe mecTo 10 CpoKy CiyxObl 3aHHMAIOT aKKYMyJISATOPb! ¢ MAHUMPHBIMHE 3JIEKTPO-
namH - nopaaxa 16 - 18 ner Cpok cyx6bl aKKyMyATOPOB C HAMA3HBIMH 3NEKTPOAAMH HAXOIMTCS
B npezenax a0 10 - 12 ner TIpuMepHO TakHe xe CPOKH IKCIUTYATALHH MMEIOT repMeTH3HPOBAHHbIE
akkymynaropsl OnHako pAn eBpOneiCKiX NMPOH3BONUTENEH BHINYCKAET repMETHIHPOBAHHbIE K-
KyMYJLITOPB! M C MEHBLIHM CDOKOM CiyxOnl, HO Gonee newressie Ilo knaccupmkauuu eBponei-
choro ofvenuuenns mpoussonuteneii akkymynsropos EUROBAT 3TH repMeTH3HpOBaHHbIE aKKY-
MYJISTTOPB NOAPA3NEILMOTCS Ha 4 KNacca Mo XapakKTepHCTHKAM U CpoKy ClyxOul

e Gonee 10 ner,

o 8-10 ner,

e 5-8uer,

e 3-5Samer

AKKYMyJATOPBl ¢ KOPOTKHMH CDOKaMH CIyXObl, KK IPaBHIO, NEINEBhIE W NPEXbABMIAOT
NOHIDKeHHbIe TPeOOBaHUA K YCNOBHAM JKCILIYaTaUMH, K XapaKTepHCTHKAM 3apAAHLIX YCTPOCTB U
TPEAHA3HAYEHD], B OCHOBHOM, JUIA HCIIOJIE3OBAHHA B KaYECTBE PE3EPBHBIX HCTOUHHKOB TOKa B yC-
TaHoBhax Oecnepeboiinoro nuTania nepemenHsM TokoM (UPS) Manoit MOLIHOCTH, HA BpEMEHHBIX
oDbeKTax cBA3H, Ha 00bEKTAX, I€ OTCYTCTBYIOT HOPMAILHLIE YCIOBHS UIK SKCIUTyaTauuy barapeit
H 118 obecneyenna HeoOXOAMMOIT HAIEKHOCTH CHCTEMB! SJIEKTPONMTAHUR MEPHOIHYECKAS 3aMeHa
Harapeii Gonee uenecoodpazna



MHCTPYKUMA MO SKCILUTYaTalkH CTAIMOHAPHBIX CBHHLIOBO-KHCAOTHLIA aKKYMYIATOPHBIX
6arapeii B coctase 1Y Ha o6vextax BCC Poccuu

4115 Ilo CTOMMOCTH B 3aBHCHMOCTH OT PehKMa pa3pslia, han MPABILNIO, aRKYMYJATOPbI
60nb10iT NOBEPABOCTH NOPOhE NMAaHLUHPHLIX,  AELIEBNE BbILUEHAIBAHHLIX - HaMadHble [epmeTn-
3HPOBAHHBIE akK) MY/LATOPLI HMEIOT SONBILYIO CTOMMOCTD, YEM OTADPBITBIE ARKYMYATOPbI

4116 OThpbITbiE THIbI aKRKYMYJSITOPOB B OCHOBHOM BbINychaioTcs B Bakax H3 npoipay-
HOTO YNAponpo4HOro matepuana SAN (nOAMCTUPON-aRPUAO-HUTPHUA), & TEPMETUIUPOBAHHBIE - U3
HEIPO3payHoro BeiCOhONpovHOro matepwana ABC (akpunouurpiua-6ytanuen-crupon) Hcnoas-
3yeMsle TIACTMacCOBblE ROMITOHEHTHI IS H3rOTOBAEHHS GanoB M KpbillleK NOMMHEI ObITL OTHe-
CTOIfKMMH 8 U3TOTOBHTENb aRKYMYNATOPOB NOMKEH Yha3blBaTh YPOBEH: HX OrHECTOHKOCTH

4117 KpbllAY anKyMynaTOPOB M MOHOONOROB H3TOTAaBAMBAIOT M3 TeX ke TMIOB MIACT-
maccel Coemunenns 6akoB ¢ KpbIwKaMu B MOHOONOKAX ¥ aKKyMYyIATOPaX MajOil €MhOCTH, hakK
NPaBUI0, OCYIMECTBIMIOTCA TEPMOCBapkoH B ankyMymsaTopax GOMBLIOH EMKOCTH COeHHEHNHA Oa-
K4 C KPHILIKOH BLINOMHAIOT B OCHOBHOM C NIOMOIIBIO Kies ¢ BRINEPIKKOI NOR BECOBOH HArpy3koi
YIIOTHEHHE KPBILIRY € BhiBoAaMK (G0pHaMH) BIOKOB 31eKTPOROB 00ECNEeYNBAETCA B OCHOBHOM C
MOMOLLBIO YIJIOTHUTENBHBD. KOJIEL H TepMOycanodHbix Tpybok B repmerHsnpoBaHHLIX ankymy-
JATOpAX IMIA repMETH3AUNHY COENUHEHHS KPHIWKH ¢ GOPHAMM NONONHHTENBLHO NPHMEHSIOT hJlee-
BOH KOMIayHI

41 18 KauecTBo cOOpKH, a T2loKe YKYTIOpKa COeOMHEHHA KPBIUIKH C TPAHCIIOPTHPOBOYHOM
npobkoit (s ahKyMyJATOPOB OTKPBITEIX THIMOB) HIH NPENOXPaHHMTENbHbIM KN2NAHOM (I rep-
METH3HPOBAHHBIX AKKYMYASTOPOB) AOJKHEL OO0ecneduBarh repMETH3AUUI0 AKKYMYNSATOPOB NpH
M3GHITOYHOM AN NOHKXKEHKROM Ha 20xI]a (150 MM pT cT ) aTMOC(EpPHOM faBNeHMH H HCKTIOYATh
nonajiaHue BHYTPb aTMOC(HEpPHOro KUCIOpOJia H BJArH, CriOCOBHEIX YCKOPATD cyabdarauuio snex-
TPOAOB ¥ KOPPO3HK TOKOCOOPOB M GOPHOB ¥ CYXO3apAMEHHLIX AKKYMYAATOPOB, & TaKOhe HCAIO-
YaTh BBIXOX H3HYTPH KHCIIOTHI M a3p030Jiell MpH 3KCIUTyaTaluy akkyMymaropos Jia repmerusu-
POBaHHBIX aKKYMYIATOPOB, KPOME TOr0, Ra4eCTBO YKYIIOPKH HOIDKHO ODECTIeHHBaTh HOpPMANbHbIE
YCJIOBHSA PeKOMOMHAIIMH KHCIOPOIA ¥ MCKIIOHATh BHIXOX a3a NpH 3aJlaHHbLIX W3TOTOBHTENEM 3KC-
[IYaTaUHOHHBIX pexumax padboTsl

41 19 TTomocHsle BrIBONBI (SOPHBI), KaK MPABHIIO, HMEIOT BKJIANbILIM M3 MENU HIH JaTYHH
I8 YMEHbIIEHHS BHYTPEHHErO CONMPOTHBIEHHA AKKYMyRATOpa ¥ JUIA YCHNEHMR MEXaHI4ECROil
NPOYHOCTH NakeTa 31eKTponoB KOHCTPYKUHMS BLIBOAOB 8KKyMYAATOPOB Mano#l eMhOCTH npemy-
cMaTpuBaet Soxrosoe (pe3sdoBOE) COENHHERHE 3NeMeHTOB B baTapero AKKyMyIATOPbI €éMKOCTBIO
20 3000 A 4 BuinyckatoTCs hak 21 HONTOBOTO Tak M IUIS CBAPHOIO COLNMHERNA, & AKKYMYNSTOPLL
Gonbieii €eMKOCTH - NPEHMYINECTBEHHO AN COEXMHEHMs cBapkoit s OoJTOBOrO coemiHeHHs
3NEMEHTOB HCHOJB3YIOTCH Kak TiOkue kabenbHble Tak M JKECTKHE LIHHHbIE nepeMbriky TexHirie-
CKOi TOKYMEHTaLHeH H3rOTOBHTENA NOMYCTHMOE NaleHHe HAMPIKEHHS Ha COENUHEHHH HOPMHPY -
€TCA IPH OXHOM U3 KOPOTKHX PEXHMOB pa3pana (0ObMHO NPH OXHOHACOBOM) H [0 HEMY MOMHO
OleHHBaTh Ka4€CTBO KOHCTPYKIHH ahKyMYJIITOPOB

4120 Ilpn noseimenroil usomipyromeii cnocobuocTy 6akoB COBPEMEHHBIX THNOB akKy-
MyJISTOPOB HE NPEIyCMATPHBAETCH YCTAHOBKA NMOJ ¥X ONOPHYIO NOBEPXHOCTD COCLMANLHLIX H30-
JIATOpOB, onHako mna obecnevenus TpebyeMoro conpoTHBNeHHA H3ONAUMH Gataper HeoOXOoHMO
UCNOJL30BaTh H3OMMPYIOLIEe NOKPLITHE CTEIUTaXKeH, 1MKkagoB # aAKKYMYNATOPHLIX OTCEKOB W yCTa-
HOBKY CTeaxed Ha MM3IEKTPHYECKHE H30JSTOPbI

4121 Pa3smeuieHHe repMeTH3UPOBAHHBIX ahKyMYNSTOPOB NPH 3KCIUTYaTalMH, KaK MpaBH-
10, IOMYCKAETCH KaK B BEPTHKAJbHOM TaK ¥ B TOPH30HTANLHOM NONOXKEHHH, YTO N03BONAET Donee
3ROHOMHO HCROJNL30BATh TUIOMIAN NOX pasMelleHHe 3ekTpoobopynosanuns Ilpw ropusonrans-
HOM Pa3MEUIEHHH FePMETHIHPORAHHLIX AKKYMYNATOPOB, €CHH HET APYTUX MPEATHCAHIUA POH3BO-
LMY, aKKYMYJATOPB! YCTaHABIMBAIOTCA TahMM o0pa3om, Yrobbt NakeTsl IAEKTPOIHLM NNACTHH
32HHMAJIH BEPTHRAIBHOE NONOREHHE
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HHCTPYKUMR 110 3KCILIYATAUHH CTALHOHAPHBIX CBHHUOBO-KMCIOTHBIX 8KKYMYIATOPHBIX
Gartapen B cocrase DITY Ha o6nexrax BCC Poccun.

4.2, DaekTpHUECKHE XAPAKTEPHCTHKH CTALKMOHAPHBLIL CBHHLOBO-KHCIOTHBIX aKKYMY~
JATOpoB

4.2.1. EMKOCTD.

4211 OcHOBHbIM NMapaMETPOM, XapaKTEPU3YIOLIUM KayecTBO aKKyMy/aTopa Npu 3aiaH-
HbIX Macco-radapHTHBIX NMOKA3aTell X, ABJIAETCA €ro 3EKTPHYECKaA €MROCTb, OnpelenseMad no
YMCJTy aMriep-4acoB 3NEKTPHYECTBA, NONYYaeMOro NPH Pa3psie aKKyMyNsTopa ONpeneNeHHbIM TO-
KOM 10 321aHHOIC NOHeuHOro HanpskeHus Ilo knaccnduxaunn [OCT P MK 896-1-95 Homu-
HallbHaA eMKOCTb akkyMynsropa (Cio) onpenensercs 1o BPEMEHM ero pa3psaa TOKOM AECATHYACO-
BOTO pexHMa Paspsina [0 ROHEHHOro Hanpsukenus 1,8B/an npu cpensell Temneparype anexTponu-
Ta npu paspane 20°C Ecan cpentsa Temrieparypa 3N1eKTPOIKTE NPH paspsane oTanuaercs ot 20°C,
nomyyenxoe 3HauerHe daxtideckoil emxocrn (Cd) npusonsr x Temneparype 20°C, ucnonbsys
opryry
cer Co
1+ z(1 - 20)

Z - TeMnepaTypHbIii KoadduunenT emkocty, paenstii 0,006 1/°C s pexxumMos paspsaa 6o-
aee waca ¥ 0,01 1/°C - anst pexxHMOB pa3psiia, paBHbIX ODHOMY Hacy H MeHee,
t - bakTHyeckoe 3HaYeHHe cpenHeil TeMNepaTyphl 3NeKTpoauTa npy paspane, °C

, e

4212 Cornacao 'OCT P M3K 896 -1-95 npu oueHke eMKOCTH OaTapeH CpEIHION TeM-
11epaTypy ONpenensioT N0 TEMIEPaTyPe KOHTPOJILHBIX JNEMEHTOB, BHIOMpAaEMBIX U3 pacyeTa ONHH
KOHTDO.IbHBIH JJIEMEHT 3 LIECTH, 3 KOHEYHOe HANpsXeHHe paspsaaa Oarapen pacCHHTHIBAIOT 1O
uiCcITy n 3nemenTos B Satapee - UkoH.3a x n

4213 EMKoCTb axKyMynsaTOpoB npu 6onee KOPOTKMX peXHMax pa3psana MeHbllle HOMU-
HaIbHOI K TIpu TeMnepatype anexrponnta (2015) °C mns akKkymynsatopoB C pasHbIMH THIAMH
3JIEKTPOAOB NOJDKHA ObITH He MeHee ykasavHOH B Tabn 4 1 (c yueroMm obecneueHns mpHemieMsIx
Tpeaenos H3MEHEHIA HaNpHKERUS Ha annapaType 3NeKTPOCBA3H)

4214 Kan npaBmio, npu BBOJE B SKCIUTYaTalMI0 aKKYMYyJIATOPOB € MallbkIM CPOKOM Xpa-
HEHHA Ka NepBOM LHKie paspsna GaTapes RO/DKHA OTHABATH HE MeHEe 95% eMKOCTH, YKa3aHHOH B
Tabn4 1w 10, 5, 3 1 1 - YaCOBOro PEXHMMOB pa3pAna, a Ha 5 - 10-M UuKiIe pa3psna (B 3aBHCUMO-
CTH OT HpPEeLMHUCAHUA H3rOTOBHTENSA) - OTAaBaTh He MeHee 100% emxocry, ykasaHHo#H B Tabn 4 1,
mns 10, 5,3, 1, 0,5 1 0,25 - yacoBoro pexxMMoB paspsana

Tabnuua 4 1
Pexuim paspsiaa,
4ac 10 5 3 1 0,5 0,25
[KoHeqHOE HarpskeHHe
paspsna, B/an 1,8 1,8 1.8 1,75 1,75 1,70

EMKOCTb aKKyMyAsTOPOB €
DsexTponamy 5oabinoii no-
BepAHOCTH H ¢ HamasubiMu | 1,0Cy | 0,82Cy0 | 0,75Cw0 } 0,5Cy | 0,35Cy0 | 0,22Ch0
anexTponami, A u, He Me-

Hee

EMROCTb aKKYMYJIITOPOB C
nanuspubimi anexTponamy,| 1,0Cin | 0,82Ci0 | 069 Cha | 0,44Cy | 0,28 Cyo —
Ay He MeHee




HMHCTPYKUMS 110 SKCIUTYATAlMH CTAHOHADHEIX CBHHIIOBO-KHCNOTHBIX AKKYMY I TOPHBIX
6arapeii B coctase DITY Ha obbexrax BCC Poccuu.

4215 Ilpu BbibOpe akKyMyasTOpOB chenyeT obpaiaTs BHMMAHHE Ha TO, NPH KaKHX ycno-
BHAX 32[12€TCA H3rOTOBHTENEM 3HaUEHHE HOMHHRNBHOR eMKOCTH Ecnu 3HaueHue eMKOCTH 3anaer-
ca npyu Bonee BLICONOH TeMnepaType, TO IS CPABHEHUA AaHHOrO THM2 AKKYMyJNATOpa ¢ OPYTHMH
HeoOXOHMO NpenBapHTEIbHO NEpPeCHHTATh EMKOCTb Ha TeMnepatypy 20°C Ecau 3wauenue emno-
CTH 3aaeTca npi Honee KH3KOM KOHEYHOM HAaNpsXEeHHH Pa3psana - HeOBAOAHUMO NepPeCHHTATL eM-
KOCTb 10 NaHHBIM Pa3psfa aKKyMyIATOPOB NOCTOAHHBIM TOKOM, NPUBOAHMYIO B KCILTyaTalliOH-
HOM NOKYMEHTALHIt MM MPOCNEKTHLIX JaHHLIX NPON3BOLMTENN ANs AAHHOTO PEXHMA Pa3pana, HO
1O KOHEYHOIrO HANPKEHIA. yka3aHHoro B Ta0n 4.1. Kpome Toro, npu oueHke akkymynsTopa cie-
AYET Y4HTBIBATH HCAOQHOE 3HAYEHHE MJIOTHOCTH 3NEKTPOJIKTA, npu KOTOpOﬁ 3a0aeTCia EMROCTh
€CNK HCXONHAR MIOTHOCTH MOBbIIIEHA ~ CIETYET OXKMAATL COKDPAIUEHHDIA CPOK CITyxDbl akKyMyns-
TOopa

4.2.2, OpuroaHocTs K Gydeproii paGore.

4221 JpyraM napamMeTpoM, XapakTepH3yIOUIMM CTaUHOHapHble CBHHLIOBO-KMCIOTHbLIE
aKKyMyJLATOPBI, ABNAETCA X NPUroaHocTh K OydepHot pabote 310 o3Hauaer, 4To NpenBapHTENb-
HO 3apskeHHas Oarapes, MOAMIOYEHHas NAPAILNeIbHO ¢ Harpy3Koi K BBITPAMUTEBLHBIM YCTpOii-
CTBaM, JIOJIKHA COXPAHSATD CBOK €MKOCTh TNPH YKa3aHHbLIX M3TOTOBUTENEM HANPsKEHHH NOA3apsaa
¥ 3ananHol ero Hectabunpnoct OObMHO Hanpskerne noxsapaaa Un3 ykas3biBaeTcs IS Kakao-
ro THMNa aKKYMYJIITOpa ¥ HaxoAuTcs B npenenax 2,18 - 2,27B/an (npu 20 °C)

4222 HecralunsHOCTD NON3APANHOrO HANPAXKEHHA IS OCHOBHBIX THIIOB aKKYMYASTOPOB
He NOMKHAE NMpeBBIWaTh 1%, YTO HaKNambIBAET OnpelencHHble TpeSoBaHHA Ha BBIOODP BHINPSIMU-
TENbHBIX YCTPOMCTB NpH NIPOEKTHPOBAHMH 3NEKTPONMTAIOMIHX YCTAHOBOK ANIERTPOCBA3H

4223 Ha cpox cmyxObl akkyMynfATOPOB BIHAET TAaKKe BeNHUHHA NepeMeHHoi Ccocras-
swoowmed UX 3apanHoro (nonsapaaHoro) Toxa Oco6eHHO 3TO CymIeCTBEHHO MNPH HCMONb30BaHMH
ANA pe3epBa NEKTPOMHTaHHA 05OpYROBaHHA COBPEMEHHBIX 3JEKTPOHHBIX CPEACTB KOMMYTAaLMH
barapeli repMETH3NpOBEHHBLIX aKKyMYyJIITOpOB BumipamutenbHelie ycrpoiictea B cocrase OITY,
TIPHMEHAEMBIE [UIE 3aPANa H NON3apANa TEPMETH3NPOBAHHBIX AKKYMYIIATOPOB, LOJKHBI 0Decneyn-
BaTb NOJHBIH pa3Max M3IMEHEHUs HanpsxeHHs cuctemsl «IITY - muraemoe oSopynosanue» (npu
oTKInOYeHHO GaTtapee), BKMOYaA JOMYCTHMYIO HeCTabHIBLHOCTD, He npeBbiaOWKA T 2,5 % pe-
KOMEHIOBAHHOTO H3TOTOBHTENEM 3HaYeHWA HanpsxkeHus nonsapana IIpu 3TOM HHU npy Kakux o6-
CTOSTENBCTBAX BO BPEMA 3apAlia M MOA3APANA NEPMETH3HPOBAHHAIX aKKyMYJISTOPOB HE AOMyCKaeT-
€ peBepCHPOBaHHE HANP2BJIEHUA NIPOX0XEHHKS TOKa uepe3 Sarapero.

4.2.3. Pai6poc HanpsReHHR JJEMEHTOB

4231 BaxHuIM NapaMeTPOM, OIIPEACNIAEMBIM TEXHONOIHEH H3rOTOBJIEHHA aKKYMYSTO-
poB, aBIETCA Pa3bpoc HaNPKEHHA OTAENBHBIX 3NEMEHTOB B cOocTaBe barapey mpu 3apsze, noa-
3apsne WIH paspsfe, KOTOPblH IS OTKDPHITBIX THIIOB aKKYMYJIATOPOB 3afa€TCA M3TOTOBHTEJIEM,
Xak npaswmio, B mpenenax + 2% or cpeanero sHauenus Ilpu xopoTkux pexxumax paspsaa (1-
4acoBoM M GoNee KOPOTKHX) 3TOT pasbpoc HampsuKEHMit HE JOJLKeH npessunath + 5% OObraHo
AN aKKyMyJATOPOB C CONiCpXaHHEM CYPbMbl B OCHOBE NMOJOXKHTENbHLIX 3sexTponos Oonee 2%
Pa30poc HanpAKEeHKH OTACHBHLIX 3NEMEHTOB B DaTapee 3HAUHTENLHO HIXKE BHILIEYKA3aHHOTO Y He
TIPHBOZNT K OCNOMHEHHAM B NPOLIECCE IKCILTYATALHH AKKYMYJUITOPHBIX YCTAHOBOK

4232 Jins akKyMynsTOPOB C MEHBUIHM CONEPXKAHHEM CyPbMBI B OCHOBE 3JIEKTPOROB HIIH C
Ge3CypPLMAHHCTEIME CIUIABAMH YKa3aHHbIA Pa30POC HaNPSHKEHIUA 3/IEMEHTOB 3RAUHTENBHO HoJblue
H B nepslil ron nocsie BBoaa 6arapeu B neACTBUE MOXET COCTaBNATb £10% OT cpenxero 3HaueHns
€ NOCNENYIOUINM CHIKERHEM pa3dpoca B NIPOLECCE IKCITYaTalHy
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HHCTpy K11 110 3KCIUTyaTaluHH CTAUHOHAPHbIX CBUHIIOBO-KHCIIOTHBIX AKKYMYIATOPHBIX
Gatapeii B cocrase DITY Ha obnexrax BCC Poccun

OtcyTCTBIe TEHAEHUMH K CHIDKEHHIO BEANYHUHBI pa3bpoca HanpsKeHHUs OTHCNbLHBIX JIEMEH-
TOB B T€YeHHE MepBOTo roJa Nocke BBOAA aKKYMYJMITOpHO! batapen B neficTBue UNK yBENHUEHHe
pa3dpoca HAMpsKeHH NPH NOCNedyHoled IKCnayaTauly barapen CBHOETELCTBYIOT O ee nedex-
Tax MMt O HapyileHHH YCIOBHIT 3KCyaTa LMK

OcobeHHG ONACHO LTHTENbHOE NMOBBILIEHHE HANPSOKEHHA HA OTAEABHBIX 3J1EMEHTAX B COCTA-
Be Oarapeu, npesbiwaromee 2,4 B/aneMeHT, TK 3TO MOXET MPHUBECTH K NMOBBILIEHHOMY Pacxony
BOIb! B OTAENBHLIX JJIEMEHTAX MpH 3apsfe WM noAsapane GaTaped M K COKpALIEHMIO CpoKa ee
CTy>RObl ITH TOBBILIEHHIO TpyROeMKOCTH obcmyxuBanna (Bonee gacTble NOAUBKY BOILI - 118 aK-
KYM) JIATOPOB OTKPLITHIX THNOB) Kpome Toro, 2HauuTensHblH pasbpoc HanpsHKeHUA 31€MEHTOB B
Gatapee MORET MPUBECTH K MOTEPE €€ EMKOCTH BCAEHCTBHE 4Ype3MepHO riryfoxoro paspsna or-
LENbHBIX 3NEMEHTOB NpH paspsae darapeu

4.2.4. Cavopa3psa.

424 1 Ka4ecTBO TEXHOJOIHH M3rOTOBIEHHS AKKYMYNSTOPOB OLIEHHBAETCA TakXe M M0 Ta-
koii 1x xapakrepucTuke kak camopaspsan Camopaspan (no onpenenesuro TOCT P M3K 896-1-95
- COXPaHHOCTb 3apsAna) ONpenentercs kak NPOUESHTHAA A0JA noTepH eMkoctH GesneficTyromum
AKKYMYSTOPOM (mpy PR3OMKHYTOH BHelIHell Lenn) Npy XpaHEHHH B TEYEHUE 32IAHHOTO TpoMe-
XYTha BpemeHH npH Temmepatype 20°C 3TOT napamerTp onpenenser NPOROXKUTENBHOCTD XpaHe-
Hist 0aTaped B NPOMEXYTKAX MEXIY OUEPEAHBIMH 3apSAaMH, 4 TAKKe BENMYMHY NON3apsAIHOrO
TOKa 3apsxeHHOH Barapen

4242 BenuuitHa camMOpa3psia B CHJIbHOM CTENEHH 3aBHCHT OT TEMNEPATYPhI 3J1EKTPONU-
Ta, NO3TOMY 1A YMeHbIIEHUA TTOX3apsnHoro Toka barapen B OydepHoMm pexume ee paboTst unu
A7 YBENHYEHHA BPEMEHH XpaHeHus Oataped B GesnelicTBhH uenecooGpasHO BHIOHpaTh nomelie-
Hnst ¢ bonee HM3KOH cpenHeil Temnepalypoit

4243 OO6LIMHO CpeaHEeCYTOUHBbIH CaMOpa3psl OTKPHITBIX THIIOB aKKyMynATOpos npu 90-
CYTOYHOM XpaHeHHH npy Temnepatype 20°C He Ro/keH npeBbinaTh 1% HOMHHANBHON €MKOCTH M
¢ pocToM Temuepatypbl Ha 10°C ynsausaercs CpenHecyTOUHEI#H caMODPa3pall FrepMeTH3HPOBAHHbIX
aKKYMYJATOPOB TIPH TEX XK€ YCIOBHAX XPAHEHHR, K&K NPaBMN0, He ROJDKEH Mpesbiwiats 0,1% HO-
MHHAJIbHOI EMKOCTH

4.2.5. BuyTpenHee CONpOTHBJIEHHE H TOK KOPOTKOI0 3aMbIKaHHA.

4251 Jlna pacyera neneii aBTOMaTHKH M 3alUMThl akkymyJsTopHeX Garapeii T'OCT P
MD3JK 896-1-95 pernameHTHpyeT Takue XapakTEPMCTHKM aKKyMYJIATOPOB Kak MX BHYTpEHHee Co-
NPOTHBJIEHHE ¥ TOK KOPOTKOIO 3aMbIKa#is DTH MapaMeTPhl ONPERENSIOTCS PACHETHBIM IyTeM N0
YCTZHOBHBIIHMCA 3HAYEHUAM HANPSDKEHNA NPH Pa3pANe HX TOKaMH AOCTATO4HO Oonbuoil Benn-
uiHbl (00brMHO paBHbiMH 4Cyo B 20C)0) ¥ HOJDKHEI NPHBOAUTBECA B TEXHHYECKOH HOKYMEHTALHH
npousponuTens 1o 3TUM HaHHBIM MOXET OBbITh PACCUHTAH TAKOH BBIXOAHOH AMHAMMYECKHMil ma-
pamerp JIIY, kak HecTaGHIBLHOCTb BBIXORHOTO HanpSKEHHA TPH CKBYKOOOPAa3HBIX M3MEHEHHSX
TOK@ Harpy3KH, BIJIOHAs PeXHMb] KOPOTKOTO 38MBIKAHHA B IIEMAX HATPY3KH, NOCKONbLKY B Oydep-
HbIX OITY BBIXONHOE COMPOTHRAEHHE YCTAHOBKH B OCHOBHOM ONpENENSEeTCH BHYTPEHHUM COMpO-
THBJIEHHEM aKKyMyNATOpHOMH OaTapen
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HHCTPYKusa 110 SRCIUTyaTALMH CTAUMOHAPHBIX CBHHLIOBO-KMCOTHBIX AKKYMYNATOPHBIX
Garape# B cocrase 3[1Y ua obsexrax BCC Poccuu.

5. TPEBOBAHHASA K PASMEIUEHUIO AKKYMYJIITOPHBIX BATAPEH

51 Hacrosume TpeSoBanis pa3padoTaHbl C y4eTOM NONOXEHHH AeiicTByrowurx [pasun
ycrpoiicrsa anextpoycranosok (I'n 4 4), IIpasun 3xcnuyaTaluni 31eKTpoOyCTaHOBOK noTpeduTeneii
(T'n 210), CHufI 2 04 05-91 (n 4 14 u Ilpunoxenue 17), a Takxe repmaHchoro crannapta DIN
VDE 0510 Yacrs 2

52 Jins pasMellieHH CBMHUOBO-KMCNOTHBIX aKKyMyMATOpHbX Garapeii Moryt ucnons3o-
BaThCA CHEMYIOLIHE MeCTa

a) BbIIC/IEHHbIE CNIELHANbLHbBIE IOMELIEeHHA B NPeAeNax 3aHus 00bEeKTa CBA3M,

6) BbIIENEHHbIE YHACTKH IOMEMCHUA Mnst pa3MellieHns 000pyNOBaHusA CBA3H,

B) GaTapeitHble hadbt # KOHTEMHEPDL, pa3MeiliaeMbie KAK BHYTPH 30aHui, Tak U BHe X,

r) Gatapeiitible OTCERH B COCTaBe 0OOPYNOBaHHA CBA3Y

53 HesaBuciMo OT MeCTa pa3MelleHHA aKKyMYIATOPHBIX §arapeil HO/KHbI BBHINOMHATHCA
caemyroumue obime TpebopaHmA

531 Onements! OaTapen OMKHBI ObITb ROCTYNHBI AAA WX TEKyIEro oOCTyKUBaHHA H H3-
MepeHH#

532 Dnemenrsr Garapen ROMKHBI ObITh 3aIMHINEHBI OT NMajeHUSs HAa HUX NOCTOPOHHHMX
NPenMETOB, NONANAHHA XHAKOCTEM H 3arPA3HAIOLIHX BEWECTB

533 Baraped ROsiKHBI OBITh 3aLIMIOEHB! OT BO3AEHCTBHS HENOMYCTUMO HHM3KOMH M BbICO-
KO#l TemMnepaTypsl OKpYyxaromeit Cpelibl, pa3sHHUA TEMIIEPATYPh! 3IEMEHTOB B COCTaBe HaTapeH npH
3KCIUTYaTaLKK He JOJDKkHa npessiats 10°C

Buumanne: [ToHmwkeHHas TEMNEPaTypa INEKTPONIHTA B JIEMEHTAX CHMXAET ACHCTBYIOLIYIO
emxocts Gatapen npu paspsane M CHUXaeT CNOCODHOCTb BOCCTAHOBJIEHUA eMKOCTH Daraped npH
3apsige CIMIIKOM BBICOKaA TEMIEPATypa 3NEKTPOSHTA MOXKET NOBPEAHTD 3neMeHTsl JimuTensHas
HEONHOPORHOCTb TEMNEPATYPh! 3NEKTPOJIMTA B PasHBIX 3EMEHTaX BeZeT K yCKopeHHO#H 6e3pos-
BPAaTHOI! 1oTepe eMKOCTH BaTapey 1 Kk CHIDKEHHIO e€ CpOKa CITyxOn

534 Ilpu pasmemennn Gatapey DOMKHBE HCKNIOYATLCH MEXaHHYECKHMe HATPY3KH Ha 3ne-
MEHTbI, TIPEBBIAIOLTHE 3aaHHbIE 3HaYEHUS IUIA NaHHOTO THIA aKKYMYJISTOPOB COINTaCHO TEXHH-
4eCKOH NOKYMEHTALNH H3rOTOBHTENA

535 Axkymynaropuele Gatapeu He cnemyer pasMemiath BO6IH3H HCTOUHHKOB BHOpaiMu u
TPACKH

54 Tlpu pasmemennu bataped B ClieHanbHO BLIAENEHHOM AKKYMYJISTODHOM NOMEINEHHH
JOJDKHBI cobmonaTses caeayiomue Tpeboanus

541 Barapes 10mkHO ObITL PaCNONOCXKEHA BO3MOXKHO Gimke K 3apANHBIM YCTpOHCTBaM H
PACNPERENHUTENLHOMY WIHTY NIOCTOSHHOTNO TOKE

542 IlTomeweHue Q0KHO GbITh H3ONHPOBAKO OT MONANAHMHA B HErO MMbLIM, HCNAPEHHHA K
rasa, a TaxKe OT NPOHHKHOBEHHS BOAB HEPE3 TNEPEKpLITUE

543 B akkyMynsTOpHOM NOMELIEHMH NO/DKHA HCKMOYATHCA NOBBINEHHAA BI&XKHOCTE,
NPUBOAAINAA K BBINANEHHIO POCH! IPH CHIDKEHHH TemmepaTtypst Bosxyxa no 10°C

544 BublcoTa npoxonoB Ans 06CAyxMBaHUS OaTapeH B MOMELIEHHH HOJDKHA ObITh HE Me-
Hee 2 M

545 Jns cHwkeHus yuepba, BBISBAHHOTO BO3MOXHOIi yTEUKOH 3JEKTPOINITa TNPH 3KC-
wiyaTauuy OarapeM, CTEIUIAKH UL pasMelleHHs OaTaped M 1101 MOMEIUEHMs JIO/DKHB! HMETh hH-
CNOTOCTO#KOE NOKPLITHE, AOMKHO HCKIIOYATLCA BO3MOXKHOE TIPOHHKHOBEHHE BbUIHBLIETOCH JNiEK-

TPONHTA B COCENHNHE NOMELIEHHs
546 Crent! H IToToNOR nOMeIIEHNS QODKHB! ObITh OKPALLEHbL! KHCAOTOCTOHKOI Kpacko#i
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HUHCTpYKOMS 10 SKCMTYaTaUNH CTANHOHAPHEIX CBHHLOBO-KUCIIOTHBIX aKKyMYATOPHBIX
6arapei B coctase JITY Ha obvexTax BCC Poccun.

54 7 Bce 3neKTpHYECKHE LM B TOMELWEHHH NOJKHB HMETh KHCIOTOCTOIKY10 060104Ky

548 [lna ocsemenns noMeleHHs NOMKHBI MCIIONb30BATHCS JaMNbl HaKanuBaHHA, YCTa-
HOB:1eHHblE BO B3PbIBO3aWHIIEHHYI0 apMaTypy OnHa M3 namn nomkHa ObITh MORKMOYEHA K CHC-
TeMe aBapHiTHOFO OCBEUIEHHA

549 Jlna MCKMOYEHHS 3JIEKTPOCTATHYECKHX 3apANOB OOCHYKMBAIOLIEro NepcoHana no-
KPbiTHe NoNa AOIKHO 00ecneutBaTh CONPOTHBEHHE TOKY yTeukH Ha 3emiio He Gonee 100MOM

5410 JIn# BEHTHIALMH NMOMEUIEHHH aKKyMYNSTOPHBIX Oarapeil n0mkHa ObITh BhINIONHEHA
€CTECTBEHHas BBITAKHAA BEHTIULALMA, KOTOPak NOMkHA obecrieunBaTbh He MEHee YeM OJHOKpar-
Hblii 0OMeH Bo3myxa B Yac JIOMONHUTENbHAR BEHTHIAUMA NOMEIIEHIHS HOKHA ObITh BRINMONHEHA B
COOTBETCTBHM ¢ TpeOOBaHIAMH K BO3IMOXHLIM PEXHMaM 3apsna GaTapeM npH 3KCIUTyaTauMH
yueToM 0coOeHHOCTel HaHHOIO THN2 aKKyMYNSTopos (cM. Pasnen 9)

5411 [octynHble uif NPOHHKHOBEHWA OKHZ NOMELIEHHA NOMKHBI ObITb 0bopynoBaHbL
METALTHYECKHMH PEeLLeTKaMH HJIH apPMHPOBaHHBIM CETKOH CTEKJOM, INA OKOH HeoOXOomHuMO mnpu-
MERATb MaTOBOE HJIH NOKpPbrroe Oefoit Kieesoli Kpacko# CTeKo

54 12 [lomemnenue nomxHO OpITE NErKO AOCTYMHO A7 06CTyXUBAIOLIErO NepcoHana

5413 B 3naHusx, 000pyoOBaHHBIX BOAOTPOBOACM, BONH3M NOMELUEHUS aKKYMYJIATOPHOI
VCTAHOBRH HOJDKHBI ObITh YCTaHOBNEHB! BOROMPOBOAHBLIA KpaH M pakoBMHa IIpH OTCYTCTBHM B
30aHHK BOAONPOBOAA BOTH3N NOMELIEHU aKKYMY/IATOPHOH YCTaHOBKH BoJnkeH ObrTh o6opynosan
PYKOMORHHK

54 14 IToMeueHus aKKyMyJIATOPHbIX 6aTapeil BOMyCcKaeTCs BBINONKATD Oe3 ecCTeCTBEHHOro
ocpewenns Jlomyckaercs Taxke pasMellieHHe KX B CYXHUX NOABANbHbIX TOMEILIEHHAX

5415 OcranbHble TpeDOBaHMA ROJDKHBEI COOTBETCTBOBATh Tpebosaruam I'naswt 4 4 Ilpa-

BHII YCTPOMCTBA 3NEKTPOYCTEHOBOK

55 Ilpu pazmelieHHH aKKyMyNSTOpHbIX DaTapeif Ha BbileNeHHBIX YYaCTKAX NOMEIIEHUS
114 pasmelnenus 000pYAOBAHHA CBA3HM NOKHEI COOMONATHCA CIEAVIOMHE YCIOBUS

551 barapes moswkHa ObITh PacrnoONOKEHE BOZMOKHO Onuke k 3apsfHBIM yCTPOMCTBAM H
pacrpenensTeNLHOMY LHTY NOCTOSHHOTO TOKA.

552 BrineneHHblii y4aCTOK NOMEUIEHHUS AOJKEH ObITh H30MMPOBAH OT NMONAKaHHA B HEro
NbUTH, HCTIAPEHHHA M Ia3a, a Taloke OT NPOHUKHOBEHHA BOMbI HEpe3 NEpPEKphITHE

553 Jna cHibkeHHs ymepOa, BbI3BAHHOIO BO3MOXKHON YTEUKOH 3/IEKTPOJIMTE TPU IKC-
wyaraund Oarape, CTe/UIAXH A1 pasmelnerus Gataped M ION BLbIAEJEHHOTO y4acTka IoMelle-
HHS JOJOKHBI HMETb KMCNIOTOCTOMKOE MOKPLITHE, NOJDKHO HCKIIOYATECA BO3MOXKHOE NPOHUKHOBE-
HHE BbUIMBLIETOCH 3NCKTPOJIMTA HAa COCEAHUE YYACTKH MTOMEIIEHUS

554 Ilpu uCNIONB30OBAHHH AKKYMYJATOPOB OTKPHITOFO THMAZ CTEHH H IIOTOJIOK MOMeLne-
Hiisl, IBEPH H OKOHHbBIE PAMBI ROJDKHEI ObITh OKpalIeHbl KHCIOTOCTONKOR KpacKoii.

555 Bce anexkTpHueckue uenu , UMelOIMe coenuHenna ¢ Oarapeei, NODKHBI UMETb KH-
CJIOTOCTOHKY0 060JI0UKy

556 Ilpn HCrONL30BaHMH aKKYMYJIATOPOB OTKPLITOTO THNA JUIA OCBEUIEHHA NOMELICHMS
ZOJDKHBI HCIOJIb30BaThCA NaMITbi HAKAIHBaHHA, YCTAHOBNEHHLIC BO B3DbIBO3AIMMINEHHYIO apMaTy-
py Oxaua 13 namn nowxHa ObITh NOAKIIOYEHE K CHCTEME aBaDUITHOTO OCBEINEHHA

557 Jing HCKTIOMEHHS 3JeKTPOCTaTHYECKHX 3apsOB OOCHYXHBAIOIIErO NEpcoHala no-
KpPBITHE NONa Ha y4acTke paiMemenns Sarapen nomkHO ofecneynBaTs CONPOTHBEHHE TOKY yTed-
KH Ha 3emmo He Oojnee 100MOMm

558 JIlna BeHTHNAUNM TIOMEINEHHS NOJDKHAa ObITh BLINOMHEHA eCTeCTBEHHAd BLITAXHAA
BEHTIUIALINA, KOTOPAX NOJDKHA oDecneyuBaTs e MeHee YeM OOHOKPATHbIH 0OMEH BO3Myxa B HAC

559 VuacTox ans pasMewleHHs akKyMynstopuoH Oataped B noMewmeHHH OOMKEH HMETDb
OTpaxaAeHHs, NOIBOJAIOLINE ZOCTYT TONLKO LA 0OCTYy»KUBAIOLIErO NepcoHala
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Huctpykuua no skenmyatauun CTAUHOHAPHLIX CBHHLOBO-AHLIIOTHBIX dKKYMYJUATOPH bR
Garapeii B coctase D1V Ha o6vexrax BCC Poccu.

5510 B 3naHusx, 0o00pyAOBaHHLIA BOAOMPOBOROM, BONH3N NOMELUEHHA , B KOTOPOM YC-
T2HOBJIEHA aRKyMYASTOPHaA GaTaped, AOMKHB! ObITh YCTAHOBNEHB! BONOMPOBOAHLIA KPaH M paKo-
BuHa Tlpst oTcyrcrsiu B 31aHHMM BOROMPOBOAA BOJM3Y NOMELIEHHS aKKyMYAATODHOH YCTaHOBKH
noJoxes ObiTh 060PYnOB2H PYKOMONHHK

56 YcraHOBKa CBHHUOBO-KHCIOTHLIX GaTapeil B QTNERbHLIX AKKYMYASTOPHBIX NOMELIEHH-
X _ROJIKHA NPeayCMaTPUBATDL ClE ec

561 3Snementrr nm MoHOONOKY, cocTamiatomue Gatapeio, AOMKHB ObiTh YCTaHOBAEHD!
Ha CTE/NaXH KOMNAKTHO C CODMIONEHHEM TpeOOBaHHI TEXHHIECKHX YCIOBHIT HA CTENNAXH

562 3JnemenThl M MOHOGNOKH, Oak¥ KOTOpbIX H3rOTOBNEHb! M3 nnacrmacchl SAN
(nonuctipon-akpuno-nutpun) win ABC (akpinoHuTpun-6yranues-crupon), MOTYT YCTaHaBH-
BATLCA Ha HEMETAJLTHYECKHE cTe/axH 6e3 H30MHPYIOLHX MPOKIAAoK (NOANOHOB)

563 Meraunideckue CTENNTXH AOMKHBI HMETh M30JHPYIOILES NOKPBITHE, B TPOTHBHOM
CITy4yae 3AEMEHTH! H MOHOONOKH JOMKHBI YCTaHaBAHBATECHA HA TakHe CTEIAXH C HCIIONL30BAHHEM
MOANOHOB HJIH H30JHPYIOIHX NPOKNAXOK

564 Crennaxu nomkHb ObITh H30IHPOBAHBI OT 10a NOCPENCTBOM H30JATOPOB

565 Cremnaxn RnR akKyMynsgTopHuix Oarapeii HanpsikeHueM He sotie 48B moryr ycra-
HaBnuBaTbCA 6e3 H30NITOpOB

56 6 OnemeHTnbl faTapen ROMKHB! PasMEIIATLCH TaK, YTOObl OTKPHITHIX 4acreii Garapen,
HMEIOIHX Pa3KoCTh NoTeHuManos Sonee 110B, Henb3n 6b110 KacaTbes ONHOBPEMEHHO, 3TO Tpebo-
BaHHE BBIJIONHACTCH, €CHH PaCCTOSHHE MEXIY 3THMH YaCTAMM npeBblraer 1,5M, B NPOTHBHOM
CJTyvae BCE TOKOBEXYIIHE Y2CTH H COeARHEHUA NOLKHEI OBITh H30IMPOBaHbI

567 3asop Memay TOKOBEAYIIMMH 4acTAMH 6araped, HMEIOLMMU Pa3sHOCTh NOTEHLMAS OB
Sonee 24B, aomxeH Obitb He Menee 10MM, B NPOTHBHOM CAyHae KOMKHA MCMOALIOBATHCH COOT-
BETCTBYIOLUAA H3ONAUHA

5 6 8 Ilpoxoa Mexay panamu Oartapen H0/KEH ObITH NPUMEPHO PaBEH NOIYTOPHOH rmybu-
He 3JIEMEHTOB, HO He MeHee 0,8M npy ONHOCTOPOHHEM OOCITYXMBAHMM, TIDH IBYXCTOPOHHEM 06-
CITY>KHBaHHK BEJIMYHHA [TPOX0MA KOMKHA COCTABAAT He MeHee IM.

569 Pasmemenne Garape OTHOCHTENbHO OTONMTENbLHLIX NPUGOPOB NOJDKHO MCKIKOYHATH
MECTHBIil Harpes 3IEMEHTOB

56 10 Tlommouenue axKyMynATOpHbIX OaTapeil x anexTponuTaloleil yCTARHOBKE AOIDKHO
BBIMIONHATHCA MEOHbIMI HWIH &IIOMHHHEBLIME HEH3ONHPOBAHHLIMY LUMHAMY MNK KaOeniMH C KH-
CNOTOCTOAKOH H3ONALHE’

5611 CoennHenns v OTBETBAEHHUS IIHH M kabeneit NOJ/DKHEI BLIMOIHATBCA, K&K NPaBHIIO, ¢
nomotubio 60NTOB (38 MCKIIOYEHHEM MECT NPHCOENMHEHHUS ITUH 1 Kabenel K a/leMeHTaM co CBap-
HEIM cocnuHEHHeM) Mecra NpHCOERMHEHNS INHH ¥ xabenell K anmeMeHTaM ¢ GOITOBLIM COeNHHe-
HHMEM NOMUKHB! 0OAYMHBATLCS

5612 Duexrpirieckue COSAMHEHHA OT BbIBONHOH TUIMTHI M3 aKKYMYNSATODHOIO MOMELLE-
HHA IO KOMMYTaUMOHHLIX annapaToB H PacipeeNyTeNbHOrO IHTA [IOCTOSHHOIO TOKA NOJDKHBI
BLINOAHATHCH KaOEAAMH HAK HEM3ONHPOBAHHBIMY INHHAMY

5613 HeusonupopanHple NPOBOLHUKM TOMKHBI ObITH HBRXKAL OKPAWIEHL! KHCAOTOCTOM-
KOJi Xpackoi 1o Bceil WinHe, 33 HCKIOYEHHEM MECT COEIHHEHMSA WIMH, IPHCOECNMHEHHS K 3NIEMEH~
TaM M OPYruX COeAHHEeHuH, HeOKPALLEHHbIE MECTa AOIDKHB! ObITh CMa3aHbl TEXHHYECKHM Ba3eiu-
HOM

56 14 PaccrosiHue Mexxay COCEIHHMHA HEH30NHPOBAHHBIMH LUIMHAMM HO/DKHO OFIPENENSTh-
C# pacyeToM Ha MHHAMHYECKYI0 CTOMKOCTb, YKa3aHHOE PacCTOSHHE, a Takke PacCTOsHHE OT UIMH
10 yacTel MOMENIEHHs H APYrHX 3a3eMICHHBIX YacTeH NOJDKHO ObITh B CBETY He MeHee S0MM
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HHC rpyKUHMS 10 SKCAYATALMH CTALHOHAPHSHIX CBHHIOBO-KACTOTHEIX aKKYMYJISTOPHBIX
Garapeil B coctase JITY Ha of6wekrax BCC Poccun.

5615 [UnHbl 104%KHbI NPOKNAZbIBATLCA Ha M30MATOPAX H 3aKPENATLCA Ha HHX LIHHO-
nepaTensiMi

5616 Ilponer Mexay ONOpHLIMHK TOYKaMH LUMH JOmkeH ObiTh He Oonee 2M H3onsrope,
HX apMaTypa, DeTallli 17 KPEMIeHNS LUHA | NOLNePXUBAIOLIIe KOBCTPYKUMHE AOJKHEI BbITb 3ek-
TPHYECKH H MExAHHYECKH CTOIKMMM NPOTHB AMMTENLHOrO BO3NEHCTBHMA NapoB 3NeKTPONHTa 3a-
3eMIeHHe MONIEPKHBAIOLLUX KOHCTPYKUyH He Tpedyercs

5 7 Pa3mewenie ankyMynaTopHbx Garapeii B lkadax ¥ oTcekax ¢ 3nekrpoobopynosatueM
JOJRHQ BBINOAHATHCS € CODMIOAEHHEM CIeAVIOIIHX TpeDoBaH i

571 barapeiinbie mwKagsl ¥ OTCEKH AOMKHEI OBITh 3alUHIIEHb] OT MOBPEXKACHHUS 3NEKTPO-
JIMTOM B CITyHae ero yTeUkH KMCIOTOCTOMKHM NOKPITHEM

572 [JdomxeHn ObiTh HCKMOHEH RONONHHTENLHBIN Harpes 31eMERTOB barapel TErUIoM, Bbl-
nenseMbIM CMEXHBIM C MECTOM pazMeliernts Hatapey obopynosatiem

573 Barapeiisbie wkadbr ¥ oTcexy NOMKHBI ObITL 060pYaOBaHb BEHTHILILHOHHBIMY OT-
BEPCTMAMH 1M1 YNANEHHA BbIAENMBIUMXCH M3 3neMeHToB Oarapeu rasos KonHuectso M mnowans
BEHTHJIAUHOHHbI: OTBEPCTH NOMKHBI OBITh He MeHee paccunTaHHbIX (cM Pa3szen 6)

574 MaxkcimanbHas MOLIHOCTS, oTpebagemas ot DITY Gatapeeit npu 3apsne, (6e3 npu-
MEHEHHA PHHYAHTEAbHON IPHTOYHO-BHITAKHON BEHTWIALMH), HE JOMKHA MPEBbIIATS 3KBT

58 YcraHosKa CBHHUOBO-KHCNOTHBIX §atapeil Ha BLINENCHHBIX Y4acTKaxX IOMELIEHHH ¢
anextpoobopviosanpeM, B mkahax ¥ OTCeKax JOJDKHA BLINONHATLCH C YHETOM CNENVIOUINX Tpe-
Sopanuit

58 1 B xauecTse 37IEMEHTOB L% KOMILIEKTOBaHUS HaTapen NOMKHBI HCIONB30BATHCA rep-
METH3IPOBAHHBIE ANKYMYAATOPb! H MOHOOROKH Ha BblIENEHHBIX YYaCTKaxX NOMEMIEHHS ROMyCcKa-
€TCs HCMOJb30BaHHE OTKPLITHIX THIOB AKKyMYJTOPOB H MOHOGNOKOB HOMHHAILHON €MKOCTBIO
He bonee 200A u ¢ 6oaTOBLIM COENNHEHHEM

582 JIng BocCraHOBAEHMS €MKOCTH Oaraped JOMKEH MCIONb30BaTHCA TONBKO PEXHM 3a-
pana no rpadpuxy Ul npu crabunusanmuy noa3apsaoHOro HanpaKeHHs

583 BempaMmuTenbHble YCTPOHCTBA, MCHONB3YEMble ANA 3apslia, NODKHBI HMETh 3alIHTY
OT MOBBIIEHHUS BHIXONHOTO HaNpsHXKeHHs, NPEBBIIAKIIEr0 HaNpsDKEHHE TIOCTOSHHOMO NON3apAna
Oarapen PexomeHIyeTcs HCHONb3OBAHME BHUTPSAMUTENBLHBIX YCTPOMCTB, MMEIIIUX TEMNEpaTyp-
HY10 KOMITEHCALHIO HANPSKEHHA noa3apsana Oarapen

5 8 4 JnemeHTbl NOJUKHBI YCTARABIMBATECA HA MOJIKax wikada WIH B OTEKAX C YHETOM Tpe-
bopaHuiA NI 566567

585 Jing MexpsnoHbIX coenMHeHuit ¥ nomwmoyeHHa batapen x ssekrponuTaromedi ycra-
HOBKE NOJDKHBI NIPKMEHATLCH Kabenn ¢ KHCIOTOCTORKON H30JALHEH, YIOKEHHBIE 10 CTEHKaM
wkada (oTceka) 6e3 0OpasoBanus nerens

59 Mna npemynpexnaeHHs HEXeNaTeNbHbIX MOCNEACTBHH, BLI3BAHHLIX HENPaBOMEPHBIMH
neficTBHAMH O06CTYXHBaIOIIEro NepcoHana, N uneHTH(HKaLuy 6aTapeil B MecTax pa3MelueHns aK-
KyMYyRSTOPHbIX 6aTapeif HOmKHbI ObITh BHIBELIEHBI COOTBETCTBYIOLIHE 3HAKH H NIAMATKY

591 Ha BxonHOii nBEpH BBUIENEHHOTD aKKYMYJISTOPHOIO NMOMELIEHNA NOJDKHB! ObITh Ha-
neceHa waamiuch cAKKYMYJIATOPHAS» u BoiBemreHp! 3anpeaiomsne 3Haku Oeaomacuocty 1.1,
12113 noTOCT 124 026- 76 («3AITPEIHAETCS I10JIb30BAHHUE OTKPLITBIM OI'HEMD»,
«3AITPEIIAETCA KYPHTb», «BXOJ 3ATIPEIIEH»)

592 Ha BHIHOM MeCTe aKKyMYJIATOPHOTO NIOMetenus, [wkada Wil oTceka A0nKHa ObiTh
BbIBELIEHA MAMSTKA C YKa3aHHEM CNENyILWHX JAHHBIX

* HOMHHATBbHOE Hanpskexne HarapeH,

® TII 3JIEMEHTOB I MOHOONOKOB M Ha3BaHHE M3rOTOBHTENSR,

* HOMIHHZILHAR eMKOCTb (aTape,
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HUCIPY RIS N0 3nCITYaTALHH CTALIMONAPHBIX CBUHIIOBO-KHCIOTHbIN ARKYM) JISTOPHLIX
Garapeii B cocrase DI1Y Ha ofvextax BCC Pocenu

* yHCno 3nemMeHToB (MOHOGNOKOB),
* conepxaHiie CypbMbl B NIOIOXHTENBHBIX IACKTPONAX ~EMEHTOB (MOHOBNOKOB),
¢ nara BBOAA GaTtapeu B IKCARYATALHIO

593 Ha sxonnoii asepu nomeLeHN s, B KOTOPOM BhilENEH YYaCTOK IS pa3MelleHus ah-
kyMynstoprHoRt Satapey, a Taxke yCTanOBNEHB! UIhadbi UM OTCERM C AKKYMYNSATOPHbIMM OaTa-
peamH, nopkHbt ObITh BblBElUEHbl 3anpewaromye 3dHaku Gesomachocru 11 u 12 no OCT
12 4 026-76 («3ANPELAETCSA HOJIb30OBAHWE OTKPBITBIM OTHEM», «3AITPELIIAETCA
KYPHTb») Ot e 3Hand A0mkHbI ObITh npomyGauposaHs! Ha nepenHux nanensx wkahos
(OTCEKOB), rie YCTaHOBNEHb! ahKYMYJATOPHblE DaTapen

594 B nononseHue x JaHHBIM, yha3ahHbiM B 11 59 2, B NaMSITKE PEKOMEHIYETCH NpHBO-
AUTb CACAYIOLIKE CBEREHHA

¢ HOMMHANLHAA TUIOTHOCTL M YPOBEHD SNEKTPOAWTA (IS OTKPHITHIX THNOB aRKYMYJSTO-
pos),

* KOHEYHOE 3HaueHHE HanpsmKeHus OatapeH B KOHNE pa3pana M AOMYCTHMOE HanpsheHHe
paspslia OTAENBHLIX JJIEMEHTOB B cocTase DaTaper NpH 3aAaHHOM PexuMe pa3paaa,

¢ eMKOCTb WJIH BpeMa pa3pana 6arapen pacHeTHbIM TOKOM Harpysku notpeburens,

® NOMYCTUMBIA METOR 3apANa aKKYMYJIATOPHO#H 0aTapen H eMy COOTBETCTBYIOWIHE 3HAYE-
HHS OrpaHHYeHHi

5 10 Ilpu ycraHOBKE aKKYMYJNATOpPHbIX DaTapeii B ceficMOONacHbIX paiioHax NoAHBI ObITh

NPHHATBI MEPbI 110 YCHJIEHHKIO pa3MEIeHHs anKyMYJATOpOE

® CMONLI0BaHHE CTenmaxell B CeRCMOCTONKOM MCIIONHEHHH,

¢ yCTaHOBKa CTeJUTaXell Ha eANHbIIH «rnaBalowui» QyHnament,

® JOTIONHHTENLHOE KpeIUIeHHe aKKyMyJSTOPOB Ha CTelUlaXKax COTNacHO peKOMeHmauHi
NPOK3BORUTENS,

® HCNOAL3OBAHKE B KaueCTBE BHIBOMHBIX TOKONMPOBOROB ribkirx xabeneit mnu nabenbHbX
BCTaBOK B Pa3pbiB LIMHHLIX TOKOTPOBONOB

6. TPEBOBAHIS! K BEHTIWIAIIHA AKKYMYJIATOPHBIX YCTAHOBOK

6 1 HeobxonmMMOCTL MpHMEHEHUA BEHTHNALHH MpH IKCILTYaTALHH YCTAHOBOK CBHHLOBO-
KHCNIOTHBIX aKKyMYJIATOPOB OO0CHOBBIBAETCS CAENYIOUIHMH TONI0XKEHUAMH

8) BCHENCTBHE 3NEKTPOJHTHYECKOIO Da3NioXeHHs BOAbI B aKKyMymaropax (0coGeHrO B
KOHUE 32psij2 WIK OPH AIHTETbEOM Nepesapsane) batapes npousBoauT cMech razoobpasHemx mpo-
IYKTOB, OCHOBY KOTOPLIX COCTaBILTIOT BOOOPOA M KHCJIOPOX,

6) Gonblooe KOAMHECTBO ra30B NPOM3BOAHTCH IIPH HaNpsXKEHHH 3apAN3 aKKYMYISTOpPOB,
MIPEBLINAIOIIEM HANPSOKEHUE HHTEHCHBHOIO razoo6pasosanus,

B) BBUAE/ICHHE TA30B U3 aKKYMYANTOPOB MOXET NPOJOIAATLC TaKkKe Ha MPOTMKEHHH Yaca
nocsIe OTIHONEHHA 38PAKHOIO TOKa,

T') NpH 3NIEKTPOJH3E BOOB! KOMMMECTBO JNEKTPIYECTBA, paBHOE 1 A 4, NPHBOMMT K paznoxe-
Hrwo 0,34r poxer ¢ obpasosarnem 0,42n sogopona 1 0,21n xucnopona (Npy HOPMANBHOM aTMO-
cheprom nagnenun 1 Temmepatype 0°C),

L) NpH HanM4HK HMCTOYHHKZ BOCIUTaMEHEHHA 00pasoBaBlIascis BONOPONHO-BO3AYILIHAA
CMECh B3DLIBACTCH, €CIIH COOTHOIIEHHE 00beMa BOJOPONA B 3TOH CMECH NPEBBICHT MMHHMANbHbIH
npenen B3psisa - 4%,
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MIHCTpy KUKMA O IKCTUTYaTalHH CTAHOHAPHBIX CBHHLIOBO-KHCIIOTHBIX aKKYMYJISTOPHBIX
Gatapeii B coctaBe OITY Ha obbexrax BCC Poccnu.

€) B3pbiB BONOPOAHO-BO3NYIIHON CMECH MPENOTBPALLAETCA NPH €€ PaCCPENOTOHEHHH ecTe-
CTBEHHOI HIH NPHHYAUTENbHOM BeHTHAALMEH B 00beMe pa3MelleHua OaTapen 10 KOHLEHTpaLHH,
MeHblIE MIHHMATLHOTO MpeieNa B3pbiBa,

K) yKa3aHHOE pacceMBaHite e Bcerna moxer ObTh obecnevyeno BOMH3K BEHTHIAUMOHHBIX
OTBEPCTHIT BAM IPEROAPAHHTENBHBIX KJIANAHOB aKKyMYAATOPOB (Ha paccTOSHUU 1o 0,5M)

6 2 Tlomewenns, KOHTeHHepb! MM WKadbl, B KOTOPIX Pa3MELICHbI aKKYMYJATOPHbIE Oa-
TapeH NpH 3KCTUTyaTaLMH, MOXKHO PACCMaTPHBaTb C YYETOM BhILIEH3NOXKEHHOTO JOCTATOYHO BEH-
THJIHPYEMBIMH, €CJIM eXe4acHbI 00beM CMeHsAeMOro BO3TyXa B MOMELLEHHY YIOBIETBOPSET Clie-
TyIOLIEMY YPABHEHHIO

g=v gq-s n-1 , roe

Q - 06beM CMEHAEMOTO (LMPKYIMPYIOLIEro) BO3YXa, M /4,
v - K03 GHLINEHT pacceHBaHN BONOPORHO-BO3AYIIHON cmecH B 00beMe pasmereHus Ga-
TapeH 10 KOHLUEHTPALIHH, MEHbUIEHR MIFHUMAILHOTO Mpelesia B3pbiBa,
96%
v=
4%
q - 05beM 1POH3BOANMOTO Bozopona, 0,42*107 m/A u,
§ - NPOH3BOACTBEHHBIH 3amnac, MPYHUMAETCA PaBHBIM 5 (WA NoA3eMHOro pasmemenns Oa-
TapeH NPHHHMaeTcs paBHLIM 10),
n - YHCJIO 31eMeHTOB (aKKyMynsaTopos) B Harapee,
I - Tok, pacxomyemblft IpH 3apAne Ha NPOHIBOACTBO BOLOPOAa, A

=24

C yderom KOHKDETHbIX 3Ha4eHuil k03QHUUHERTOB V, U § YpaBHEHHE NPUHUMAET YNpo-

HIEHHbIH BHO .
0=005n-1 M Ju.

3Ha4enue Toka I 3aBHCHT OT pexuma paGoThl SNEKTPONHTAIOWEH YCTaHOBKM K KOJIMYECTBA
CYPbMBI B PELIETKAX MONOXHTENbHBIX JNEKTPONOB aKKYMYIATOPOB, NPHMEHEHHBIX ISt KOMILIEK~
ToBaHHA Oarapen JINA aKKYMyJNATOPOB , [IOJOKHTEAbHBIE INEKTPOABI KOTOPBIX CONEPKAT KONHYE-
CTBO CyPBMBI, NpeBbILiatoee 3%, 35a4eHUs TOKA onpeaestoTes no tabn 6 1

Tabnnua 6.1
Pexxum pabotsi Garapen Pexum szapana Tox, 1, na 100 A 4 HOME-
HaJIbHO# emkocTn Oatapen
1 Pexwum miauTenbHOro noa- 3apan no rpadpuxy IU no na-
3apsna, NOXPHITHE MHKOBbIX npsukenus 2,23 B/an 1A
HaIpy3ok
2 Bydepnas pabora 3apsn no rpaduxy IU no Ha-
npsokenns 2.4 B/an 2A
3 dopmuponanue Hatapen, 3apsan no rpaguky I npu Ha-
VDABHHTEbHbIE 3aPANbI npsxenuu bonee 2.4 B/an 3A

Iprotewanye 118 NEPBOro Pexana MOMYCTHMA! He yame | pasa B Mecsu 3apsa no rpaduxy IU 1o sanpmxe-
nug 2,35 B/an

Il15 aKKyMyNSTOpOS, MOJNOXHTENLHBIE JNEKTPOAbI KOTOPBIX CONEPXKAT MeHee 3% CypbMEl,
3HaYeHHA TOKa Ui pexiimos paboternonn 1 1 2 Tabn 6 1 mpu pacuere 06beMa CMEHAEMOTO BO3-
nyxa B 4aC YMEHBLIAIOTCA B B2 pasa

Tipn nommnexTaunn Sarapen KaTaTHTHYECKHMH NPOOKAMH HIIH TIPH HCNONBL30BaHHH repMe-
TH3HPOBAHHBIX AKKYMYASTOPOB (C BHYTPEHHEH peKOMOMHauHell KMCNOpona) 3HAaYeHHs TOKa A
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MAHCTPYKiHA 110 SKCIYATAUKH CTANMOHAPHBIX CBHHLIOBO-KUCIIOTHBIX aKKYMYIATOPHEIX
6arapeit B cocraee JITY Ha o6pexrax BCC Pocenu

pacuera BeHTUAAUMM Ana pexxumoB pabotei no nn 1 1 2 Tabn 1 ymenbwatores 8 4 pasa Ilpu npu-
MEHEHHH KaTaNuTHYecKuX npobok WX 3QQPEKTHBHOCTL AOMKHA NPOBEPATHCA  E€XKEOXHO
(HanpuMep, N0 pacxoxy BOAbI)

6 3 MecTa ana pasmelieHUA CBHHLOBO-KHCIOTHBIX aKKYMyNATOpHbIX §artapeil, B TOM yucie
BBINENEHHbIE YHaCTKH NMPOM3BONACTBEHHLIX Nomeutetn#, mxade), kouTelinepsl 1 OTCEKH Xak npa-
BUAO JONKHLL 08eCTieuHBATL YCNOBUS B3PHIBOGE3ONACHOCTH 1 NOXKapo6e3enacHocTH NpY WX ecTe-
CTBEHHOW BeHTHJAUMH LIMpKynsiMs BO3HYXa B MOMEIEHMAX HOMKHA OCYUIECTBIATBCA depes
BXOIHBIC H BbIXOMHbIE BEHTHLALHOHHBIE OTBEPCTHA MHHMMANLHYIO IUIOMARb CEYEHHS! BEHTHNA-
UMOHHBIX OTBEPCTHiE UL CMEHbI paccuuTaHHOro mo o 6 2 o6vema Bo3ayxa Oe3 npumeHeHis NpH-
HYAHTENbHOH BEHTHALHY OTIPERENSAIOT U3 YCIOBHA'

$>28-0 eM , Tae

Q - o6beM LHpKYAMPYIOLLErO BO3YXa B M/u

I'lpx 3TOM MHHHMaNBHAA CKOPOCTH MOTOKA BO3NYXA B BEHTHIALHOHHLIX OTBEPCTHAX NpH-
HHUMaeTCA paBHO# 0,1M/c

6 4. Eci HEBO3MOXHO 0DecrevHTh ECTECTBEHHYIO CMEHY BO3MYXA 4epe3 BEHTHIIAUHOHHBIE
OTBEPCTHS, AOMLKHBL ObITh 060PYNOBaHEl CIIEMHANbLHBIE KAHAJIE, HMEIOLUIHE HA BLIXOAE BO3BbIIIE-
Hue Haj kpeimel 30aHus He Mexee 2m. KaHasibl He JOSDKHB! MMETh CBA3H C BHITSDKHBIMH KaHalaMy
30aHHA, ObIMOXONAMY U € BXOTHBIMM KAHANAMU CHCTEM KOHOMUHOHUPOBAHHUSA

6.5. OxHa 1 QOPTOUKY NOMELIEHHA MOTYT PACCMATPHBATLCA KAK BEHTHIALHOHHBIE OTBEp-
CTH3l, €CITH OHH OCTAKOTCA B TEYEHHE BCETO NMPOLIECCE 3apAia OTKPLITBIMH NpPH M00bX o6cTOATENb-
CTBaX

6 6. Eciu ecrecTBeRHOH BEHTHNALUMER HEBOIMOXHO 06eCHeyHTh PaccUMTaHHbIE 00beM
CMEHBI BO3MYXA, AOJDKHA ObITh NpuUMeHeHa NPUHYIUTEIbHAA NPHTOYHO-BBITAKHAA BEHTHIALMA C
JIOCTATOYHOHA NPOU3IBOLHTENBHOCTHIO,

6 7. Bo3nylnHblH NPHTOK KaK HPU €CTECTBEHHON, TaKk H NPHHYNUTEABHOH BEHTHNALKW
noJuked OBITh HHCT, HE COAEPKATH OTHEONACHLIX KOMIOHEHTOB, HANPABAATHCA ONH3KO K NONy H
obmysatb BCe aneMenTh! Oaraper OTTOK BO3ZyXa U3 NOMELIEHHA AI0JukeH 00ecreyHBaThCA C BO3-
MO3KHO CaMOil BBICOKOH 4acTH NOMELIEHHA Ha CTOPOHE, NPOTHBONOI0XKHOA MECTY TPHTOKA

6 8 Ecux csoGonubiit 0o6beM Bo3Oyxa B noMmemenuu V,, npessinaer Sonee veM B 2,5 pasa
PACYETHOE 3Ha4YeHHe MHHHMANBHOro 00beMa uHpKymauuy Q, MecTa BO3RYLIHOro NPHTOKa H OTTO-
ka MoryT obopynoparecst Ha OnHOH cropoHe nomemenus Csobomaublit 0bveM Bo3myxa Ve, onpe-
NEeNseTCs M3 COOTHOINEHNA

V, =V-V, ,rae
¢ V - oOwuii 00beM nomelenus;
s V- ofbem, 3aunmaemeifi Gatapeeii u npyrum ofopynoeaunem B NOMEINERUM

6.9 Ilomemenns nns pasmewenns Haraped OTKPLITHIX aKKYMYIATOPOB, IS KOTOPLIX HC-
NONB3YKOTCH PeXMMBI 3apana no nmn 2 # 3 1abn 6.1 ¢ HampsoxkeHHUsIMH, Giuskumu WwiH npubau-
KAIOIMHMHCA K BENHYHMHE HANpPKEHUA MHTEHCHBHOIO ra’oobpasosanus, noskHel Herre oba3a-
TeslbHO 000PYAOBaKEl IPHTOURO-BLITIKHON BEHTWIALMEH M TamMOypoM

6 10 TIpu HeoOXOmMMOCTH NpPUMEHEHUA INg 3apAna Oarapell OTKPLITBIX AKKYMYISTOPOB
Gonee MHTEHCHBHOTO pexMMa 3apaNa, 4eM 3TO MPEeRYCMOTPEHO INPOEKTHOH MOKYMEHTAuMedl,
IOMKHB! MPHMEHATECA NOMNCIHHTENbHBIE NEPEHOCHbe BEHTHILLMOHHBIE YCTpolicTBa, odecnedn-
BAOLOME B COBOKYMHOCTH HEOOXOAMMbIE MUHUMANBHEI BO3AYX000MEH
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HHCTPY KUMS 10 IKCIUTYaTALIMK CTalMOHAPHBIX CBHHLIOBO-KHCI/IOTHBIX 2KKyMYNATOPHBIX
Batapeii B coctase 1Y Ha 06vekrax BCC Poccun

6 11 TpuHynuTenbHan BEHTHASUMR MDY YCKOPEHHOM 3apsie OaTaped NOBBLILIEHHbIM Ha-
Nps>heHHEM I0MRHA ObITh BKJIIOMEHA B TEYeHHe BCEFO BpemenH 3apaaa [Ipu atom B DITY nomxua
ObITh NpeayCMOTPeHa GNOKHPOBKA BKIIOYEHHSA BBHINPAMHTENbHBIX YCTPOHCTB B PEXHME YCKOpeH-
HOro 3apsifa barapedl npu BoIIIOMEHHON NMPHHYRHTENbHOH BEHTHARUMH aKKYMYRATOPHOIO NnoMe-
wenust Ecin 3apsn Gatapeu BeneTcs NpH HanpsDKEHHHM, PABHOM WM MPEBbILIAOLIEM HANPSKEHHe
HHTEHCHBHOTO raszoofpasosanus (pasHoM umit npesbiatomem 2,4B/3n) npuHyauTensHas BeHTH-
NAUHA 10DKHA NPonosKaTh paboty no kpaiixeid Mepe 1 wac nocne orkmoueHus barapen or 3aps-
na

612 B pabounx nomemenusx, rae neobxomumslii Bosmyxoobmen MOXeT obecneuuBaTsCa
eCTECTBEHHOH BEHTHJILALIHEH, aKKyMYJIRTOPHbIe GaTapen MOTYT BbITh pa3MellieHbl Ha OrOPOXKEHHBIX
BLIAENEHHBIX Y4acTKax, B wKadax MM OTCerax ¢ NHuTaemMbIM ofopynoBanuem JloCTyn K HMM nof-
seH ObITh BO3MOXEH TOJIbKO C NPHMEHEHHEM HHCTPYyMeHTa (HanpHMep, KIO4eH, 3aMKOBLIX Mexa-
HH3MOB U T IT )

613 Paboune nOMelleHys, HA BBHIIENCHHBIX YHACTKAX KOTOPBIX YCTAHOBJNEHB! aKKYMYJLi-
TopHble Datapeu (B TOM 4Hcne H B wKadax WK OTCEKax), AOKHBI UMETh CBOGONHLIN 06BeM BO3-
oyxa Ve, 1o kpafineii mepe 8 2,5 pasza npepsluaroluii HeoGXOQMMYIO PacyeTHYIO BEAMYMHY BO3-
ayxoofmena Q B npoTHBHOM cirydae Hap OarapesMu MOMKHBI ObITH YCTAHOBNEHB! 30HTHI 1 obec-
NneyeH NPHHYRHTENbHbIH OTTOK BO3yXa B OTKPHITOE NIPOCTPAHCTBO

614 Ecny B nomemieHHM yCTAaHOBIIEHO Heckolbko Oarapefi, TpeGyembiii MHHMMAaNbHbI
obbeM BO3LYX000MeHa Onpenensercs kak CyMMa MMHHMaNbHLIX 00BEMOB MPKYTHPYIOLIETO BO3-
myna fns kaxaol Garapen

615 Ilpn paboTax ¢ akkyMyJISTOPHbIMH BaTapesimMi, HAXOASUIAMUCA B PEXHUME NON3APSLAa
(Ho He 3apsna) NONBL3OBAHHE MHCTPYMEHTOM M npubopamu, cnocobHbIMK MPOU3BECTH HCKPOOGpa-
30BaHHe, NOIMyCkaeTCa Ha PacCTOSHHY, MpesblmarouieM 0,5 M OT BEHTWIALMOHHLIX npofox mwin
NpeNOXPaHUTENbHBIX KJIAMAHOB 3MEMEHTOB IIPHMEHAEMbIE IIepPEHOCHRIE NAaMIMbl JOMKHBL ObITb
YCTaHOB/ECHBI BC B3pbIBOGE30NACHYIG apMaTypy

616 Ecnu Ha Gatapee wiu BONMM3M Hee HeoOxomumo mposenenne paboT, CBR3aHHLIX €O
CBApKO#, MaiiKoi, HCNONb30OBaHUEM 20pPa3UBHOrO WM HPYroro oGOpyROBaHUA, CIOCOGHOTO BhI-
38aTh MckpooOpasoeaHie, GaTapes HOJKHA ObITH OTKIHOYEHA OT 3MEKTPOMHTAIOIEH YCTAHOBKH Ha
BCE Bpems npoBeneHust padoT, a noMelleHHe nepes HayanoM paboT AOJDKHO ObITh HCKYCCTBEHHO
NPOBETPEHO B TEHEHHE Haca

6 17 Tlpu pabortax ¢ Oarapesmu HeoOXOZMMO TaKXe PYKOBOACTBOBaThCH TpeboBaHHAMM,
H3n0xeHHbIMM B Pasnene 13 nHacrosumeit HucTpyxumu 1 B neficTByrommmx ITpasimax sxcrutyarauuu
3nexTpoycranosok norpebureneit

7. MOHTAX AKKYMYJIATOPHBIX BATAPER

71 TIpu M3BLATHM aKKyMyJSTOPOB M3 YNaKOBKH CHEIYET NPOBEPHTL KOMIUIEKTHOCTH MO-
CTaBKH M COCTOSHHE COCYZAOB, KpHILIEK W BHIBOJOB 3NE€MEHTOB B MOHOOGNOKOB MexaneMeurHble
NEPEMBIYKK I KOBUEBbIE KIIEMMHBIE HAKOHEYHHKH BXOOAT B KOMILIEKT nocrasky JU1s akkymynas-
TOPOB ¢ pe3bOOBLIM COENHHEHHEM BLIBONOB B KOMILIEKT NOCTABKH BXOAAT Tatoke 6onTsl, waiids 1
3ALHTHBIE KOJMAYKH HA BHIBOAB! akkyMynssropoB CyxosapskeHHble akkyMysaTops! (6e3 anekrpo-
7HTa) NPOBEPSKOT HA OTCYTCTBHE KOPOTKOTO 3aMbIKaHHA 3IEKTPONIOB C NOMOWILIO Merommerpa Y
AKKYMVJATODOB, NIOCTABJSIEMBIX C 3RJIMTRIM 3MEKTPOJIHTOM, 2 TAKoke Y MePMETH3IHPOBAHHLIX aKKy-
MVJSTOPOB NMPOBEPAIOT BEMMYHHY HANPSOKEHA NPH pa3sOMKHYTOH BHewHeil uenn Ecau Hanpske-
HYle PAa3OMKHYTO# Liemit akkymyasTopa Menee 2 B, od noanexut 3amene ITocraBasembie akkyMy-
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MHCTPYKUMA 110 IKCILTYaTaLHH CTALMOHAPHEIX CBHHIOBO-KHCIOTHLIX aKKYM3 ARTOPHbBIX
Garapeii B coctase JITY ua o6rexrax BCC Poccuu

NATOPbI, hak MPABUIIO, HEPEMOHTHONDPIIOAHb! TJoBpexneHHbIE akKyMynaTOphl (MOHOGAOKH) noa-
NIEKAT 3aMEHE NOCTABUIMKOM, €CITH NOBPEXKAEHHR ABNSAIOTCS 3aBOACKHM DPaKoM HAM BLI3BaHbI Ha-
PYLUEHHEM NPaBHA TPAHCIOPTHPOBRKNA, BBINOMHACMbIA N10C! ABLIHKOM

72 MonTax u c6opky akKyMyJATOPOB B HaTapeio MPOBOAAT B COOTBETCTBUH C HHCTPYRLIH-
eil M3TOTOBHTENA M NPOEXTHON NOKYMEHTallell ANa nanHoro obbekra UTobbl HCKkMOYHTE noBpe-
KIEHHA BaTapen Npu NOCIEMOHTAXKHLIX CTPOUTENbHBIX paboTax, K MOHTaXy CEeNyeT NPHCTYNaTh
TOABKG 1OCAE TOro, KOrAa OyNeT NONHOCTHIO RONTOTOBAEHO AKKYMYNTTOPHOE MOMElleHie Iiu
NONHOCTBI0 CMOHTHPOB2H N YCTaHOBNeH Gatapeiinstii uxad (orcex) Ilpu moHTaxe crennaneii u
wkados (0TCeKOB) NMOA Pa3MELIEHHE AKKYMYJISTOPOB AOJIKHBI ObITh MMPUHATBI MepH! N0 obecreye-
HHIO TpedyeMOoro CONpOTHBAEHHR H30NAUHH BaTapen Ha NPOTHKEHUH BCEro CpoKa ee cayxObi yc-
TaHOBKOJ TpedyeMbIX H30ATOPOB, H3OJAHPYIOIMX MOAROHOB M T A (BKKYMYJATOPbI ROMRHB! ObITh
H30IMPOBAHb! OT CTEILNAXKEH WIH NONOK, a CTEJLIAXH - OT NOJA HOCPEACTBOM H30NHPYIOWHMX NOI-
KJIANOK, CTOMAMX NPOTHB BO3NEHCTBUR 3NEKTPONHTA M ero napos) CTennaxu ANg ahKyMynsaTop-
HbIX Barapei HanpsxeHHeM He Brile 48B MOryT ycTaHaBnuBaTbes He3 H3ONUPYIOWMX THOAKNANOK

73 AKKyMyJATOPB! pa3MEILAIOT Ha CTennaxkax (B OTCEeKax) C 3a30POM, YKa3aHHbIM B MHCT-
PYKUMH M3TOTOBMTENS M, KaK NPaBUIO, OMPENEsAEMEIM ANHMHONA MEXONREMEHTHBIX coeavinuTeneii
HuBenMpoBKy MOHTHPYEMOrO psifia 3NEMEHTOB HEOOXOAMMO HaYHMHATL C CEPEAMHBI Psind, YTOOH!
6rlna BOIMOXKHOCTD CLNAAMThL Haberawoniue NOMyckH B 06e CTOPOHBI

74 CoeavneHue aKKyMynsaTopos B 0aTapero OCyHIECTBIAIOT C OMOIIBIO MEKINEMEHTHBIX
COCIMHHUTENEH, BXOAAUIMX B KOMILIEKT NOCTAaBKM MaKCHManbHOE ceueHne M KOJHHMECTBO KOHLe-
BbiX Kabeneil (uMH) Wi nomkmoueHns 6aTaper K JIEKTPONUTalome YCTaHOBKE He JO/KHbI nipe-
BBILIATb 3HAYEHMH, yKa3aHHBIX IPOU3BONMTENEM AKKYMYINTOPOB, YTOOb! HE NPEBLICHTL AOMYCTH-
MYI0 MEXaHHYECKY!0 Harpy3Ky Ha BLIBOIbI aKKyMyAsTOpoB JUig akKyMyNsTOpPOB C Pe3LOOBBIM CO-
envHEHHEM NMOATKKY OONTOB CleRyeT MPOH3BORUTD C YCHIMEM, HE NPEBbIAIOMEM YKa3aHHOro B
MHCTPYKUHH NPOM3IBOAWTENR TaKue COEMMHEHMs IS FEPMETH3MPOBAHHBIX AKKYMYNATOPOB, Kak
TIPABKIIO, B CMaske He HyxknawTcs ONHAKO, €CaH 3TH aKKyMYJSTOPbI Pa3MEIUAIOTCA B aKKyMyms-
TOPHOM TOMEILEHUY BMECTE € AKKYMYIATODEMH OTKPBITOrQ THMA, MECTA COEAMHEHHS JIOJIKHBI
6bITb CMas32HBI BA3ETHHOM H NEPHOAHYECKH (He pese pa3a B rof) KOHTPONHPOBATHCA

75 CoennHenune aKKyMyJATOPOB MOA CBAapKY OCYLUECTBIAIOT [IAMEHEM ra3oR0ii Mropenhif B
atMocoepe soxopona Ui npenoxXpaHeHUs KPLIIEK SNEMEHTOB OT Karelib paciulaBIEHHOTO CBHH-
La K OT IUIAMEHH 'a30BOH ropenk# HeoOXOIXHMO HMCIONB30BaTh ABOHHEIE ACOECTOBBIE MPORIANKH
NOR BLIBOAbE 3neMeHToB CBapka AOJDKHA POH3BOAMTLCA TONLKO CBAPOYHBIM CBHHLIOM, KOTODBIIl,
KaK Npasuiio, JI0JDKEeH BXOMHTL B KOMILIEKT mocraske Mcnose3osanue npu ceapke (IOCOB He
nomyckaerca [focne yCTaHOBKHM NEpEMBIMKH Ha BLIBOX dNEMEHTA € cOOMOAEHMEM COOCHOCTH OT-
BEPCTHA M BbIBOJIA ILIAMEHEM I'a30BOMH FOPEJIKH OIUIABJAIOT BbIBOM H NEPEMBINKY, a 3aTeM CBapoy-
HbIM CBHHLIOM 3aMOJIHAIOT OTBEPCTHE B NEpEMbrike 10 BepxHeii xpomxu Ilocne ocTeisanua mecra
CB2pPKH CHMMAIOT TEPMOH3O0UPYIOIIYIO IPOKNANKY ¥ OYHILAKOT €0 IRETKOH M3 MATKOH NaTyHHOH
TIPOBONIOKH

76 3nemenrs! (MOHOONOKH) GaTaper RODXHE ObITh IPOHYMEPOBAHE! C NOMOLIBIO ITHKE-
TOK, BXOJMIOMX B KOMIUICKT NOCTaBky barapen, win HaHeceHHEM Ludp Ha JHLUEBYIO NOBEPXHOCTb
0akoB aKKyMyIATOpPOB KHCIOTOCTORKOM kpackoll TlepBbIM HOMEPOM NOMKEH 0003HAYATLCA aKKY-
MyaATOp, NORKIIOYaeMblii kK OTPHUATENbHOMY BeiBOLY OaTapen

77 Tlocne MouTaxka GaTapen CYXO3EDAKEHHBIX AKKyMYNSTOPOB OCYINECTBAMIOT 3aMMBKY
3/IEMEHTOB 3IEKTPONIMTOM C IUIOTHOCTHIO, TpeOyeMoH Wi NaHHOTO THMA akKymyasTopo Heno-
CPENCTBEHHO Mepea 3aHBKOM M3MEPAIOT TEMIEPaTypy 3NEKTPOJIHTA 3anpelacTcs 3a1HBKa 3JeK-
TpoauTa ¢ Temnepatypoii Hike 5°C mau epune 35°C Tlocne CHATHA TPAHCIOPTHPOBOYHBIA NPO-
GOK 2NeKTPONHT 3/IHBAETCS B IJIEMEHTHI 1O YPOBHS Ha 5 - 10MM HiKe MapKHPOBOUHOII METKH
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MBCTpyKUHS N0 SKETUTyaTaunu CTALMOHAPHBIX CBHHIOBO-KHCJIOTHBIX AKKYMY IATOPHBIX
Ga1apeki B cocrase DITY na obbexrax BCC Poccun.

MaKCHManbLHOTO ypoBHa Yepes 30 MuH nocne 3amHBKH 3EKTPONKTA HEOOXOAMMO MPOBEPHTH €ro
TeMrepaTypy B KaXXIOM aKKYMynsTope, a Yepe3 4ac - IJIOTHOCTL 3MEKTPONHTa M 3aduxcuposaTh
H3MEPEHHBIE 3HAUEHHS B AKKYMYAATOPHOM XXYPHalle, TOCKONLKY 10 3THM BETHYHHAM MOXHO OIl-
pelaenTb BeIHUHHY NOTEPAHHON EMKOCTH aKKyMYASTOPOB M NPHHATh pelieHHe 0 TpeQyeMoM pe-
XxHme 3apana 6atapen npu ee BBOJE B IKCHAyaTalHIO Bpemsa npocTos akKyMyasaTOPOBR MEXIY 3a-
JIHBKOI 3IeXTPONIHTA i HA4aNOM 3apsia ROJIKHO HaXORUTLCA B Npenenax 2 - 15 vacos.

8. IPHI'OTOBJIEHHE 2JEKTPOJIATA JJI1 AKKYMYJIAITOPOB
OTKPBITBIX THHOB

8 1 Ot kayecTBa 3NEKTPOJIMTA, HCMONB3OBAHHOIO IIPH 3ANMBKE BBONHMOi B NefCTBHE ak-
KyMyJITTOpHOI GaTapeu, 3aBUCAT €€ OCHOBHbIE XaPAaKTEPHCTHKH, B [IEPBYIO O4epelb HOMHRAIbHAs
€MROCTb, CAMOPa3pAN (TOK NOCTOAHHOIO NOA3ApAna), a Takxke cpok ciyxbul KauecTro saekrpo-
JIUTa OTpenensercs YHCTOTOH NPUMEHERHBIX HCXOMHBIX KOMIOHEHTOB (KACHOTHl M AMCTHIUTHDPO-
BaHHOIi BOAbI), MPABHJILHBIM BHIGOPOM MaTepHalla COCYAOB [ MX TP2HCIOPTHPOBAHHSA W XpaHe-
HIg, a Takoke LA PUrOTOBACHHS 3NeKTPORiTa

8 2 BONBWHHCTBY aKKyMyASTOPOB OTKPBLITOrO THIA, MOCTABJeMbIx esponefickumu up-
MaMm#, NIpeANHCHIBAETCA NPHMEHEHHe B KaueCTBe KOMIOHEHTOB U TIPHTOTOBJICHUA NEKTPONTHTA
CEepHOI KHCNOTH M THCTHANMPOBARHHON BOAbI, YHCTOTA KOTOPBIX HOJDKHA COOTBETCTBOBATH Iep-
ManchoMy ctannapTy DIN 43530, 4To He COOTBETCTBYET IMPOKO NMPMMEHAEMON B OTEHECTBEHHOM
npaxkruke xuenore no FOCT 667-73 no nonmycTuMOMy KOJIHYECTBY OTAeNbHbIX npumecel. Cpas-
Henue GUIUKO-XMMITHeCKHX MoKasaTenefi ceproii kucnotst no DIN 43530 u no apyromy oredect-
BenHoMy crannapry IOCT 4204-77(xucnora And XMMHYECKHX RHANM3OB) MOKAa3blBaer, 4TO No-
CNEAHION AOTTYCTHMO MPHMERSTh BMECTO KUCAOTHI 1O repmanckomy craupapry IToatoMy npm no-
CTaBKe CYX032PSKEHHBIX aKKYMYJATOPOB 663 KOMIUTEKTHOIO 3NEKTPOIHTa BO3MOXHO NPHMEHEHHE
IPH IPHrOTOBNIEHMH 3ekTpoiuTta kucnotsl no I'OCT 4204-77 u soma no F'OCT 6709-72 Bos-
MOXHO TaloKe IPHMEHERHe KUCNoTh! ocoboit uncrote! o F'OCT 14262-78

8 3 Hckmouenne cocraensoTr akkymynstopsl OPzS npomssoucrsa ¢upmbt SONNEN-
SCHEIN, mw1st KOTOPBIX AOMYCTHMO MCIIONb30BaHKe 3EKTPOJIMTA, COCTABAEHHOIO H3 CEPHOM aK-
KyMyJIRTOPHOR KMCIIOTh! Brlciiero u nepsoro copta o FOCT 667-73 u AuCTIILTHPOBAHHOH BONBL
no F'OCT 6709-72

84 Jlna akkyMyJIATOPOB OTKPBITOTO THIIA OTEHECTBEHHOTO NPOM3BOACTBA (ECIH HE yKa3a-
HO PYTOro)} 3:1eKTPONHMT KOJDKEH IOTOBHTHCH H3 CEPHOH KHCNOTHI BBICIDETO M MEPBOro COpTa IO
I'OCT 667-73 u Boawt no FOCT 6709-72.

8 5 Jlns GONBIUMHCTBA NOCTABASEMbIX HMIIOPTHBIX 2aKKYMYASTOPOB OTKPHITOrO THNA TLIOT-
HOCTb 32JIHBAEMOrO 3IEKTPONIMTA JOJKHA COCTaBATS (1,2410,005)r/cM® mpu Temmepatype 20°C.
[ToatoMy nnOTHOCTh 3JIEKTPOJIMTA, H3MEPEHHYIO HPH TEMMIEpaType, oTnHuaolmeiics ot 20°C, He-
00X0OHMO MPHBOAHTE K IU1oTHOCTH NpH 20°C no dopmy e

8, =6, +a(1-20°C) , rae

820 - MIOTHOCTH 3NEXTPONMTA NIpK TemmepaType 20°C, ricm’;

81 - IVIOTHOCTB 3NEXTPOUTA NPH TEMIEPATYPE t, T/cM’,

a - k03bGdHUREHT H3MeHeHHA IOTHOCTH INEKTPONHTA C H3MEHEHHEM TEMIIEPATYPHI Ha
1°C, r/cM’/°C (I KOHKPETHOTO 3HAYEHHS TIOTHOCTH - cM Tabn 8 1, Hanpumep, Ans
NIOTHOCTH 3nekTpomima 1,24 r/eM” - a = 0,00072 r/em’/°C);

t - TemMmnepaTypa 3neKTponuTa, °C

«Undopmepasey, 1998r. ”



MHCTPYRUAR 110 IKCIUIYATALHH CTRUHOHAPHBIX CBHHLOBO-KHCIOTHEIX AKKYMY.TATOPHBIX
6atapeit 8 cocrase DI1Y Ha o6nextax BCC Poccun.

Jns oueHkH NPUEMAEMOCTH H3IMEPEHHOHM IUIOTHOCTH 3a0aHHBIM TPEOOBaHUS MOXKHO BOC-
nonL30BaThCR Takke rpadukoM (puc 8 1)

S.rlem’

1,250 —
1,245
1,240 * P,
1,235 o
1,230 —

1,225 e
1,220

H
1,155 =
1,150 \
1,145 —
¥ \

1,140 e ~—
1,135

10 15 20 25 30 35 40 t°C

Puc. 8 1 Fpadnx ans onpenene”us RONYCTHMOCTH RIMEREHHS NNOTHOCTH
371eKTPOJHTA NPH PasAUIHBIX TEMNEPaTypax

3BaveHnna MIOTHOCTH 3JEKTPONNTA, OrpaHHueHHble Ha puc 8.1 obnacriio A-B-B-T, asna-
0TCA RONYCTHMBIMM IUIA TOJHOCTBIO 3apsbKeHHOHM Oataped npH HMCXONHOM TUIOTHOCTH
1,2410,005r/cm’ npx 20°C Jiunns H-H yKasbiBaeT MUEHMATbHbIE 3HAYEHHS MIOTHOCTH NPH NION-
HOCTBLIO paspsokerHoii 6aTapee (OpHEHTHPOBOYHOE 3Ha4EHHE) ANIA TOJ XKe camOil HCXONHOM TLUIoT-
HocTH 3ekTponuTa npu 20°C

8 6. Ilepen NpUroTOBJIEHAEM 3JEKTPOIKMTA I aKKYMYJIITOPOB CNEDyeT yOenuThCA B COOT-
BETCTBHH HHCTOTHl KOHLEHTPHPOBAHHOH KHCNOTH ¥ IUCTHIUTMDOBaHHOH BOXbl TpeboBanuAM
crannapTos KauecTso BOABI H KHCIOTHI HO/DKHO YROCTOBEPATHECA 33BOACKMM CEPTHOHUKATOM HIIM
TIPOTOKOJIOM XHMHYECKOTO 8HANH3A, IPOBEAEHHOIO B COOTBETCTBHH C TPeOOBAHHAMU CTAHNAPTOB

8 7 Ilpirorosnexne 6oNbIOro KONIHYECTBA 3AEKTPOJIHTA ROMKHO NPOM3BOANTLCR B Dakax
n3 300HUTa MK BUHMIACTA SO0 B fepesAHHbIX §aNax, BEUIOXEHHBIX CBHHLIOM HIH ILTACTHKOM

8 8. B 6ak chauaia 3a1MBalOT BOAY B KONMuecTBe He bonee 3/4 ero oObeMa, a 3aTeM KHUCHIO-
TY KPYKKOH H3 KHCNOTOCTONKOrO MaTepHaia BMECTHMOCTLIO 110 27

3anMBKY [POH3BOLAT TOHKOH CTpyel, IOCTOAHHO NepeMeIuNBaR PACTBOP MEINANKOM H3 Ki-
CNOTOCTORKOr0 MaTepHajia H KOHTPONMPYS €rc TeMIiepaTypy, KOTOpas® He HOJDKHA NpeBsInaTh
60°C.

8 9 Huxoraa HeNb3s AHTHL AHCTH/LUIHPOBAHHYIO BOAY B KOHUEHTPHPOBRHHYIO CEPHYIO
KHCJI0TY, NOCKONLKY 3T0 NPHBERET K B3PhIBONOAOGHOMY BhILNECKY ropsiyeii cepuoil KHCo-
TS,
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WHcTpykuus 1o sKcmuiyaTauny CTaitioHapHBIX CBHHLIOBO-KHCNOTHBIX AKKYMYJTATOPHBIX
6arapeii B coctaBe OITY na o6sexrax BCC Poccun

Tabnuua 8 1
IlnotrocTs anek- | Comepxarue YNCTOH CepHOIl kucnoTet | TemnepaTyphslit ko3hduLMeHT
TposIHTa B, r/om’ 110 Becy, % Ha | 11 anekTponuTa, Kr TNAGTHOCTH, @, /oM /°C
1,200 27,2 0,326 0,00068
1,210 28,1 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
1,250 332 0,415 0,00072
1,260 344 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
L] * L] [ ]
1,400 50,0 0,700 0,00079
L ] [ * [ ]
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

8 10 YuMrbiBaf, YTO KOJHYECTBO BHINEASEMOTO TEILNa NPH PACTBOPEHHK CEPHOH KHCIIOTHI
B OONBIIOIL CTENeHH 3aBHCHUT OT Pa3sHOCTH ee HaYanbHOM KOHLEHTPauMM M KOHEYHOM IOTHOCTH
321eKTpONNT], LUenecoobpasHo pacTBOPEHHe KOHIEHTPUPOBAHHOM CEPHOH KHMCIOTH! NPOBOIMTHL B
ABa npueMa

¢ CHauana KOHLUECHTPHPOBARHYIO CEPHYIO KMCIOTY pa3baBNfloT A0 MONyHeHHs PAacTBOpa
yHensHo# IoTHOCTEIO 1,400r/cM’,

* 3aTeM MpOM3BOIAT MOHWKEHHE IUIOTHOCTH MONYMEHHOro pactBopa no Tpebyemoit ruioT-
HOCTH 3JIEKTPOJIHTR, YTO YK€ HE CBS3AHO CO 3HAUMTEIbHBIM BHUIENEHHEM TeIlIa

8 11 Heobxonumeie obvemul xucnorst (Vi) H (V,) o8 nomyuenns tpeSyemoro ofbema
anexrponuTa (V,) B IUTpax MOryT 6pITh ONPEAENEHD] 10 YPABHEHUAM

v=y, ol oy,

= rae
. ? 5: mx ’ mx ’

8,1 8, - MIOTHOCTH 3NEKTPOATE H KHCJIOTH], r/eM,
m, - MacCoOBaa ROJI CEpHOI KHCNOTH! B 3NEKTPOIHTE, %,
m, - MaccoBas 10Js KOHUEHTPHPOBAHHOMH KUCHOTEI, %o

ConepxaHue cepHoil KHCNOTH N0 BECY B POLIEHTAX B BOAHBIX PaCcTBOpax pa3Hoi IIOTHO-
et npu 15°C npuseness! s Tabn 8 |
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MHcTpykuus 10 9KCIyaTauus CTaUMOHAPHBIX CBUHLIOBO KHC/IOTHBIX aKKYMYISTOPHBIA
Gatapeit & coctare M1V ua o6sexrax BCC Poceny

8 12 Hanpumep, ans cocrasienna 11 pacTBOpa KHCAOTHI MAOTHOCTHIO 1,400r/cM’ npu
15°C neobxonimoe ROAMYECTBO KOHUEHTPHUPOBAHHON KMCIOTH NAIOTHOCTbIO 1,830r/cM’ M BOIBI
Oyner

1,400 50 91,8~ 50
=== 04170, V,=1400 ———=
- Tm0 org " W47 V=100 =T 20637

3nece (cornacHo naHubiM Tabn 8 1)
m, = 50 % nns BOAHOTO pacTBOpa CEPHON KUCAOTH yaenuHO/ mnoTrocTH 1,400 rfem |
m,= 91,8 % nns KOHUEHTPHPOBAHHOM CEPHON KHCAOTLI MNOTHOCTHIO 1,830 r/em

CoOTBETCTBEHHO, [UIA NIPUIOTOBNEHHA | 11 3MEKTPONHTA MNOTHOCTHIO 1,24r/cM’ npu Temrie-
patype 15°C uz pacTBopa cepHOil KUCROTH MIOTHOCTHIO 1,400r/cM’ BEOGXORMMO

1,240 32 -
=22 o 05670, ¥, =1240 %% =0,446 10

* 7 1,400 50

8 13 TemnepaTypa 3n€KTPONMTA, 3aMHBAEMOTO B AKKyMYJISTOPBI, AOhHA ObIThb He Bblne
35°C

8 14 bBarapes, 3annTas 3NEKTPOJIMTOM, OCTABIAETCA HA 2-44 I MONHOHA MPOTHTKH 3JIeK-
Tponos Ilpu JTOM HOMKHBE! OBITH BHIIONHEKB MeponpusTua no n 7 7 uacroswed UHcTpykimy
Bpems nocne 3anusky 3JEKTPOJANTOM JO Hadana 3apsfia He AOJDKHO Npesbluarh 154 Bo usbema-
Hue cynbdarTalMit 31eKTPOKOB

9. BBOJI B JEACTBHE H PEXXHMBI 3APAIA AKKYMYJIATOPHRIX FATAPER

9.1. CyxoszapstxeHHbIE 3EMEHThI.

911 ITocne MoHTAXA U HE MCHEE YeM HBYXYacOBOH BHINEPXKKH GaTapen 1ocne 3anMBKH
3NIEMEHTOB 3JIEKTPOJIHTOM MOXHO MPHCTYNATb K ee 3apany Ui Beoda B Aeficraue Ilepen snmoue-
HUEeM 3aPAOHBIX YCTPOHCTB CJIEXYeT NPOBEPHTHL KaY€CTBO M MONAPHOCTL MX coexutienns c barape-
efl NONOXXHTENLHLIHA NOIOC 3a8PARHBIX YCTPONCTB A0KEH GBITh MOXXIIOYECH K NOJORHTENLHOMY
noJjiocy batapeH, a OTpPHUATENbHbIH - COOTBETCTBEHHO K OTPHUATeAbHOMY noxocy 6atapen Me-
TOX ¥ peXuM 3apana Barapen ONMpeNensuOT, HCXONA M3 BEAHYMHBI COXPAHHBINEHCHA CyXO3apsheH-
HOH eMKOCTH 3JIEMEHTOB

912 Ecnu no pe3ynbTartaM 3aMepa IUIOTHOCTH B TEMI1EPaTypbl! 3JIEKTPOJIUTA B 3NEMEHTAX
BaTapes nocne 3aNMBKKM POCT TEMIEPATYDH! INEKTPOAMTE BO BCEX AIEMEHTAX cocTasmi MeHee 5°C,
a ILIOTHOCTB 3MEKTPONKTA yMana MeHee HeM Ha 0,02r/cM’, 0CTaTOMHAN eMKOCTh 6aTapeu CoCTaBns-
et He Mexee 85% HoMuBanbLHOK eMxocTH 3apsin Takoit Garapen NPOM3IBOAAT OOHUM H3 HUKE ONH-
CaHHBIX PEXKHUMOB

9121 3apsa npe crabunusaiuu HaNpsXeHEns nocrosn#oro nomapsna Uys no rpaduxy
Ul (puc 9 1) npoussoasr npd OrpaHHYEHHH NEPBOHAYAILHOIO 3aPAMHOIC TOMA lop 3apAMHBIX
ycrpoficTB Ha yposHe xe Gosee 0,3Cyo (ecnu B conposonuTenbHOR NOKYMEHTAUHH Ha JaHHBIA THN
31EMEHTOB He yhasaH MeHbLIH# TOK OrpaHH4eHN)

BesuinHa HanpsdKeHUA TOCTOSHHOTO noxsapsaa U,,s Oarapen onpenensercs hak npousse-
IeHie BeNHYHHBl HanpspkeHus noxsapsna Uy, , 3a1aHHOTO NPOH3BOAMTENEM IS RAHHOTO THMA
akKyMYJITTOPOR, Ha HX YHCiI0 n B cocTaBe Oarapen [lo mepe 3apsaaa GaTtapen, xoraa HanpsheHHe
3apsana nOCTHrHeT 3HaueH s Ups (MOMEHT BpemeRH t,), 3apANHbIE YCTPOACTBA BLIAMYT H3 pexhiMa
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MHCTpyKIMA 1O IKCIUTYATAUHH CTRUHROHAPHBIX CHUHUOBO-KHCIOTHBIX aKKYMYIATOPHBIX
Gatapeii B cocrase TV Ha o6vextax BCC Poccun,

orpannyenus Toxa. Tok 3apsana 6arapen HAYHET YMEHLIUATECA M B KOHUE 33pAia AOCTUTHET BEU-
YiHbI, paBHOMN TOKY COREPKAHNA.

UsI T
Torp

Ums

I
t t
Puc. 9.1
I' U » H
3apsa Honsapsn
(2,35-m) B "
Un:ﬁ
lorp

Puc. 9.2

JIinuTenbHOCTD 32psna TaKMM PEeXHMOM JIO NOJNHONO BOCCTAHOBNCHUS eMKOCTH Oatapen -
okono cyTok. Jauuslit pesknm 3apsia Garapen asaerca Hanbonee mMAansUHM 1A aKKyMyIATOPOE,
NOCKONbLKY HCKMOYaeT nepesapsn Harapen u He Tpebyer nepectpoiiku BEIXORHOTO HanpsxeHHA
3apanHbIX yerpolicTs. Ero Taxoke npHMEHSIOT NIPH OTCYTCTBMH Y 3aPANHLIX YCTPONHCTB aBTOMATH-
HYECKOM0 NEPEKITMIOYEHHN YCTABOK TOBBLILUCHHOMO HAINMPAKECHNUA 3apana 1 Hanpmcemm NOCTOSAHHOIO
nox3apana 6arapen.

9.1.2.2. 3apsan Npy NOBBINIEHHOM 3apsAHOM HanpskeHun no rpadpuxy LU (puc. 9.2) no-
3BOJIAET 3HAYHTENBHO COKPATHTH BpeMs BBOna Oarapew B nejficTeue, onHako Tpebyer Bamwums y
3apAAHBIX YCTPOHCTB ABTOMATHKM TEPEKIOYEHHS HANpPSDKEHHS C TIOBLINEHHOTO 3HAYEHHR NPH
3apsAne Ha 3Ha4Ye€HHe HaNpsDKEHHA TOCTOSHHOrO nojgsapsna.
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HucTpykums no 3xcrtyaTaliui CTaUHOHAPHEIX CBUHLIOBO-KHC/IOTHBIX AKKYMYATOPHBIX
Garapeds B cocrase DIV Ha ofnektax BCC Pocenn

[Tepen Hauanom 3apana OaTapeH BbINOQHOE HanpsmeHUe 3apsAHbIX YCTPOFCTB yCTaHaBnH-
paeTcs Ha ypoBre (2,35 n)B, rae n - ynucao aneMeHTOB B OaTapee, a CYMMapHbIit 3apanHbiit TO Or-
panuuuBaoT Ha yposHe (0,1 - 0,3) Ly, [To Mepe 3apsna Oarapeu, KOrAa RaNpskesUe 3apsna Noc-
THTHET 3HaveHna (2,35 n)B, 3apaaxbie ycTpoiicTBa BBIANYT M3 pexHMa OrpaHHYeHHs TOka H 3a-
pAIHbIR TOK HayHeT yMeHblaTkeas Jlug nonHoro 3apana GaTaped NOBLIIEHHBIM HANPAHREHHEM
pocratoxso 12 4acos, NOCHE 4ero 3apRiHbie YCTPOACTBA ROMKHLI ObiTh NEPEBENEHB! HA YCTABKY
cTabuAM3aLMK HANPSUKEHUS NOCTOAHHOrO nonsapsia Uns6

3apsnHblit TOk DaTapen npu 3TOM Pe3KO YMEHBUIMTCA, NOCKObKY HanpskeHHe NONApH3a-
UHH 3]1EMEHTOB MOMKET NPEesbillaTh BEIHYHHY NMOM3APKAHOro Hanpsxexus [lo Mepe cHilenus
NOJNAPH3ALNHK 3JIEMEHTOB 3aPRAHBIR TOK YBENMYHBAETCA 1O BENTMYHHbI TORA CONEPXKAHUA A A2H-
Holi cTeneHy 3apsmeHHOCTH DaTapen

913 Ecnun no pe3ynsTaTaM 3aMepa MNOTHOCTH M TEMNEPaTypbl 3NEKTPONUTA B ANEMEHTaX
Garapen nocne 3aIMBKH POCT TEMNEPATYpPb 3JIEKTPONUTA BO BCeX IneMeHTax cocrasun ot 5°C o
15°C, a TIOTHOCT 3/MEKTPONKTA ynana Ha Benwauny ot 0,02r/cM’ no 0,05r/cM’, ocTaTouHas em-
xocTs Baraper cocTaBaseT meHee 85% HOMWHANBHOR eMKOCTH 3apsan Takoi 0aTapeu npou3BOAAT
BHIIEONHCAHHBIMH PEXHMaMH, HO NpH DoJlee JUTHTENLHOM BPEMEHH

9 1.3 1 Ilpu 3apsne Ha HanpPAXKEHHH NMOCTOSHHOrO nomsapsana Un3b (puc 9 1) nonwwlii 3a-
pan 6aTaper MOXeT NPOROMKATHCS RO ABYX Heflesib ITOCKONbKY BEID2ZBHMBAHUE ILTOTHOCTH 3NEh-
TPOJIMTE BHYTPH 3JIEMEHTOB OCYLIECTBIIAETCA TONBKO 3a cuer Anddy3nn, a H3MepeHHE IIOTHOCTH
3JIEKTPONHTA B XOZle 3apAna NPOH3BOAHTCH Y €ro NMOBEPXHOCTH, NONyYEHHBIE NaHHbIE N0 [NOTHO-
CTH He MOTYT ObITh NPHU3HAHBL JOCTOBEPHLIMU JUIS OLERKK CTeNeHn 3apixenrocT darapeu Ilon-
HOE NepeMellMBaHHe 3IEKTPONUTA 10 BBIPABHHBAHHSA IJIOTHOCTH MOXET NPOJOMKATHCA 10 OBYX
Mecaues 6e3 yXyameHus QyHKUMOHANbHBIX CBOfiCTB Oarapen

9132 Ilpu 3apsane Garapen NOBHILEHHBIM 3apANHLIM HanpaxerueM (puc 9 2) nponomku-
TENLHOCT 33apAAa NPH HOBHILIEHHOM HANPsDKEHHUM BO3pacTaer X0 24 ~48 yacos

914 Ecnu no pesynsTaTaM 3amMepa TUIOTHOCTH M TEMNEPATYpPhl 3NEKTPOSIMTA B 3JIEMEHTaX
GaTaped Mocne 3aNHBKM POCT TEMIMEPATYPs! 3NEKTPOAWTA BO BCEX MHIM B OTACNbHEIX 3INEMEHTAX
cocraemn fonee 15°C, a CHIDKEHHE TUIOTHOCTH 3J1EKTPONNTA COCTaBWIO Gonee 0,0Sr/cus, IneMeH-
Tol 6aTAPEH NMOTEPANH 3HAYUTENLHYHO HaCTh NPEABAPHTENBLHO CYX03apsKEHHOH EMKOCTH, YTO BO3-
MOMHO TPH INHTENBHOM HX XPaHeHHY B HeDNaronpuATHLIX YCNOBILX (CBIPOCTH, BHICOKHE H PEIRA
MEHSIOLIHECS TEMITCPATYPHl IPH HAPYLIEHHH MepMETHYHOCTH 3JIEMEHTOB) Wi ABNAETCH Opakom
npoH3BOACTBA 3apsax Takoil HarapeH NPOBOAAT OMHEM H3 HHXE HEPEHHCCHHBIX PEXKHMOB

9141 3apax mo rpaduxy IU (puc 9 2), HO NPOACIKUTENLHOCTD 3apANA NMOBLINEHHBIM
HanpsaxenueM (2,35-n)B yBenuuusaerca 1o 72 yacos

9142 3apax nocrossHLIM TOXOM no rpaduxy I (puc 9 3) IlepBoHayanbHO 3apan BEXYT
Tpu crabwnisanuu (OTPaHHHeHHH) TOKA 3apsiHBX yerpoiicTs Ha yposue 0,1 - 0,15 Cyo no ysenu-
YeHHs HanpsoKeHHs Ha Oatapee no BemwunHbl (2,4 n)B Ilo ncredeHun 3-5 4acoB 3apana TanHM
pexumMoM nanpHeimui 3apsan Oatapen BenyT npu crabunuszaumu (OrpaHHYEHHH) TOKa 3apAMHBIX
ycTpoitcTs Ha ypoHe 0,05C [Ipu 3ToM HanprokeHue Ha aneMeHTax Garapeu JOCTHCAET 3HAUEHuUIT,
npesbimaomux 2,65B/31 3apAn npu HanpsDKEHMH Ha 35eMeHTax, npesblnarouwem 2,4B/3n, npo-
BOJIAT TIPH 00A3aTeIbHOM BKIIOUEHHH NPHTOYHO-BBITAXKHON BEHTUNALMH

9.2. barapen, NOCTABNCHHBIE B 3ATHTOM 3JIeKTPOJHYOM COCTORHHH

921 Barapen, NOCTABICHHBIE B 33PMKEHHOM H 3AIMTOM 3JIEKTPOJMTOM COCTOSHHH, BBO-
IAT B neficTeiie MyTeM 3apsna NpH HanpsmXeHHU 3apanHb ycrpodcts Umib, pasHoM 3anaHHOMy
H3rOTOBHTENEM HANPSIKEHHIO IUIHTENbHOTO MNoxsapsana Bpems Takoro sapsana OrpaHHYMBaeTCs
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MIRCTpYKUMS N0 SKCILIYaTalluH CTAUMOHAPHEIX CBHHLIOBO-KHCAOTHBIX aKKYMYNSTOPHBIX
Garapeii B coctase JITY na ofsexrax BCC Poceun

LU
1 1p=0,1-0,15Cyy

]

Boaee (2,65 n)

(24mB

| L =0,05 C1o

- — -~

Pnc93

OIHHMH CyTRaMH (¢cM 1 912 1) npu OrpaHHYeHHH NEPBOHAYANILHOTO 33PANHOrO TOXa BEIHUM-
Hoil He Donee 0,1Cyo ITo oxonyaHmu 3apsana (NpUMEPHO yepe3 24 yaca) KOHTPOIMPYIOT ILIOTHOCTH
It ypOBEHb 3/IEKTPONHTA B IneMertax Garapey H, B Cayqae HeoOXOMMMOCTH, IPOH3BOUAT AONHMBKY
3NEKTPOJINTA B 2NEMEHTHI RO OTMETKH MAKCHMANBLHOI'O YPOBHS «MaxX»

9 22 Ecnu 3anuTas anekrponuTomM GaTapes nepen BBONOM B IKCILTYaTALMI) XPaHILIACch Ha
ckniane o 6 nenens (a mpH TeMmeparype xpanenns 35°C - no 4-X Hedenb), ee 3apald NPOM3BOAAT
MOBLILIEHHBIM 3aDANHBIM HaupkenueM (2,35 n) B npy orpaHuueHHRK 3apsIHOrO TOKA Ha YPOBHE
0,05Ci JnHTenbROCTS 3apAna NOBBIUICHHLIM HANPAKEHHEM OrpaHHYMBRIOT HETHIPsMA HaCcaMi,
rocne uero 6arapero NepeRONAT KA 3apAA MPH HANPNKEHMH NOCTOAHHOIO noazapsia Ilo okoHua-
HMH 3apsaa NpOBEPSIOT HAMPSIKEHHE HA BCEX 3NeMeHTax DaTapen Ansd BbUIBJIEHHMS 3JIEMEHTOB ¢ NO-
BBLILUGHHBLIM CZMOPAa3psAOM, a8 TAKKE [UIOTHOCTh ¥ YPOBEHD 3/1€KTpoNTa B cityyae Heobxozumo-
€TH NPOH3BOIAT NONHEKY 3NEKTPOJHTA B 3JEMEHTHI IO OTMETKH MaKCHMATBHOMO YPOBHA «Max)

93 Bo scex ciyyasx npy 3apanax Garapeil akKyMyNATOPOB OTKDHITBIX TUNOB MOBBILEH-
HBIM HaNPKEHHEM, a TAloke MPH 3apsiax NOCTOAHHBIM TOKOM HeoOXOnHM NePHONUYECKHH KOH-
TPONb TEMNEPATYDPHI 3NEXTPONIHT2 KOHTPOJIbHBIX aKKyMyiTopoB IIpy TemnepaType 2JeKTponuTa
B ahKyMynaTOpax, aocrurasoutedi senunnes 35°C, sapaxg Garapeu cremyer rnpepsarh Ha Bpems OC-
THIBAHHA SNIEXTPOIHTA 10 TemnepaTyprr 25°C

94 B obmem ciydae npu3HaKaMH OKOHYAHNA 3apsana 6aTape OTKPHITHIX TUIIOB aKKYMYILi-
TOPOB NPK BBOIE B 3KCTLTYaTALMIO JOJDKHB! ABIATHCH

® TIOCTOSHCTBO TUIOTHOCTH INEKTPOJMTA B 3NEMEHTAaX (B NMPEANMCAHHBIX W3rOTOBHTENSM
npenenax ) Ha NPOTHKEHHH NOCACHRMA 3-X YacoB 3apana,

¢ npu cTaCIIH3HPOBAHHOM HANDKEHHH 33PANA CHIDKEHHE BENMYMHLI 3aPATHOTO TOKA O
3HAUEHNH, He MPEBBILAMNX IMA HA A 4 HOMHHAILHO) EMKOCTH aKkyMynsTopoB (npu 20°C), u
ee HeH3MERHOCTh Ha MPOTAMERHH NOCHEIHUX 3-X 4ACOB 32pAna, HAH,
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Huctpyxums no axCrnyataitin CTaHORAPHBIX CBHHIOBO-KHCAOTHBIX aKKYMYJIATOPHBIX
Garapeii B cocrase JITY na of6sextax BCC Poceny

¢ npu cradumisaunn 3apAAHOIO TOAA NOCTOAHCTBO HANPAXKCHHR HA INEMEHTAX Ha NPOTA-
KEHIH NOCAEOHMX 3-X YacoB 3apana

95 Bo n3desanue nospexnenia barapen cnenyer HCKHOYMTh HEAOMYCTHMO BBICOKME TO-
xy 3apana Oarapen (Sonee 0,05C;0) nmpu HanpsxeHuu OaTaped, paBHOM MAM NpEBLILLANOILEM
(24n)B

9 6 Ecnu no oxonuanhy 3apana atapen npd BBOJE €€ B REHCTBIlE NNOTHOCTb 31EKTPOAHTA
B 3/IEMEHTAX OTAHYAETCA OT 33JAHHOrO M3TFOTOBMTENEM AaKKYMYNSTOPOB 3HaueHus bonee uem Ha
0,05r/eM, TIPOM3BOLAT €€ KOpPpeKunto fobapienyeM B 31EMEHTH AHCTHIANPOBAHKOMA Boasl (eChi
MINOTHOCTD NOBBIMIEHA) MK 3NEKTPOJIATA IUIOTHOCTHIO 1,3r/cM’ (€CHR MIOTHOCTL MOHHAEHE) C
NIPOBENEHUEM [03apsiia OaTapen NPONOIKHTENbHOCTBIO He Meree 30 MuHyT

97 o okoxuanuy 3apsaaa barapen npiu BBOJE €€ B AEHCTBHE CAEAYET NOMUTD B 3NEMEHTLI
3MIEKTPONMT 3aNaHHOH M3rOTOBHTENEM TUIOTHOCTH IO OTMETKM MAKCHMANBLHO NOMYyCTHMOrO YpOB-
HR «Maxn Cnemyer Tamxe YAalHTh C NOBEPXHOCTH INEMEHTOB K MEXIREMEHTHBIX COenHHHTenEH
BO3MOXHO NPONNThIA KN pa3dpLI3raBIUBiCS 31eKTPOJIHT

9.8. I'epMeTH3HpOBAHHBIC AKKYMYJISTOPDI

981 JIna Garapeii repMerH3sNpOBAHHLIX 3KKYMYJSTOPOB NPHMEHHMEl CIIENYIOIHE BHIbE
3apana

¢ 3apsin npy craduiM3aUUM NOA3aPSAKOr0 HANPKEHUS,

¢ YCKODEHHbIH 3apsAn npy CTabHIN3aLHHK HOBLINEHHOIO BaNPAKEHHA,

¢ J103apsd BO BPEMS XpaHeHHs

9 8 2 3apsax Oarapen repMeETH3IMPOBAHHBIX AKKYMYJIATOPOB AJIA BBOMA B IKCIUTYaTALHIO TIPH
HanpsOKeHHH NOCTosHHOrO noxzapsapa Unsb npoussoast no rpaguxy U, (puc 9 1) npu orparu-
“eHHMH NEPBOHAYANLHOTO 32PANHOTO TOKA 3apAAHbIX yerpoiicrs Ha yposre 0,3Cyo (ecnu n3rotosu-
TeJeM He YKa3aHO ZPYTroTo 3HaUESHMS TOKA OTPaHHYCHHS)

ITepen 3apsanom Sarapeu OHA NOKEA ObTh BELAEPKAHA HE MEHee 6 YACOB JUIX BHIPAaBHABA-
HHA TeMIIEpaTypbl IIEMEHTOB C OKpyXatoweit cpenoit nomewmennsa (mxada), rre ona byner sxc-
ILTyaTHpOBaThes Ecny Temneparypa B noMemeHHH HaxonuTcs B avanasose ot 18°C po 25°C, Bul-
XOIIHOE HAMpSXKEHHE 3aPANHBIX YCTPOHCTB YCTAHABIHBAETCS PaBHBIM HOMMHANBHOMY 3HAYEHHIO
ponsapsaHoro xanpsxkeHus Uni6 =Uns n, rne Uns -yxasaHHoe NpOM3BOINMTENEM HANpMheHHE
NOA3apsAXa AN AAHHOTO THNA aKKyMyJnropos IIpH NponomkHTENbHOM OTKIOHEHHH TEMIEPATYPhl
OT YKa3aHHOTO BHUNE AHANa30Ha HEOOXORHMa KOPPEKLUHMA NMON3apATHOTO HATIPAKERHS COTNACHO
AaHHBIM MPOU3BONMTENA TOMHOCTD MOANEPXAHHS BENHYHHbE NOA32PANHOTO HANPSDKEHUs NpY 3a-
pAne W noxsapaze Oarapeil repMeTH3HPOBAHHBIX AKKYMYAATOPOB AOJUKHA ObrTe He xyxe * 1%
IlpnsnakoM oxoHuaHud 3apana barapen TakMM PEXXHMOM ARJIAETCH CHIDKEHHE 3apANHOro TOK3 10
BEJIWYHHBL, MeHbluell 1MA Ha A ¥ HOMMHAIBHOR €MKOCTH 3JIEMEHTOB, H ee cTabiiM3anus B Teye-
HHE MOCNEeNHHX 3 YacoB 3apAna

983 Ilpu HeoOxoamMocTu ObiCTPOro npuseieHus GaTaped repMETH3HPOBAHHBIX aK-
KyMyJATOPOB B 3apsXKEHHOE COCTOSHUE 33 OrpaHMYEHHOE BPEMs HONYCTHMO NMPHMEHEHHE 3a-
PABHBIX YCTPOHCTB ¢ xapakTepucrukoii 3apana LU (puc 9 4)
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HHCTpYKUHA 10 SKCIUTyaTalMH CTALMOHAPHBIX CEBMHLOBO-KUCAOTHBIX aKKYMYJIATOPHBIX
6arapeli B cocrape DTV na ob6sexrax BCC Poccun

LU 4
3apsan Monzapan
(2,35n) B
Um& U
Il)l'[) — i ety em—
]
I
I
l
| I
o — —
| (e Y
Puc94

3ap;m 3THM PERHMOM IIDOBOAAT B IIB€ CTYIIEHH

¢ Ha nepBoii cTyneny 3apsan GaTapen npoBONAT TOKOM, OrpaHH4eHHBIM Ha yposHe (0,1 -
0,3) Cjo n0 nocridkeHus HanpsokeHns Ha Gatapee Benuuunust (2,35 n)B,

® Ha BTODO#i CTYNICHH NO3apAA NPOBOAAT NPH HANPDKEHHH 3apANHBIX YCTPOHCTB, PABHOM
HanpskeHHIo NocTosHHOro noxsapana Uns6

OcranbHble KPHTEPHH 33PRNA TaKHE Re Kak K B 982

984 VYcranosupinadcs BENMHHHA TOKA CONEPKAHHSA (AIUTENBHOTO MOA3apAna) B CHILROH
CTETEHN 3aBHCHT OT TEMIIEPATyphl OKpysKaroinelf cpelbl MECTa pa3sMEINeHHs aKKyMYJIITOpHoO#i Ga-
TapeH H JOJ/DRHA YRA3bIBATHCA H3FOTOBHTENEM UL KOHKPETHOrO THMA aKKyMymsTopos Jins opu-
eHTHpoBkH B Ta0n 9 1 mpHBeneHs! 3HAYEHHA TOKA COIEPXKAHMA B 3aBHCHMOCTH OT TEMIEPATypHI
akkymyssTopos Tina OPzV Ge3 TemmeparypHoit KOMNEHCAUNM HANpsOKEHHS noAsapsana yepes 6
CYTOK NOC/e OKOHYAKUS 3apsiaa

Tabnnua 9 1
Temnepatypa okpyatowmeit cpensl, °C Tox copepxxanus, MA/Ad
10 0,3
20 0,8
30 2
40 4,8

9 9 Ilepen BonOM GarapeH B 3KCILTYaTaLHIO NPOBOIAT €€ KOHTPONLHbIA pa3pAan TOKOM Ie-
caTiyacoBoro pexuma (0,1C ) win apyrum, sanbonee GIM3KMM K 0XHIAEMOMY TOKY Harpy3KH,
TOROM 1O ROHEYHOTO HaNpsDKEHHA pa3pana Oatapeu (NOMYIEHHOTO OT YMHOXEHMS 3alaHHOTO M3-
rOTOBHTENEM WK BHIOPAHHOTO No n 4 2 Hacrosmeli MHCTpyKuHy WA DaHHOrO PEXHUMa KOHEYHO-
TO HanpsHheHHA Paspsla INEMEHTOB Ha YHCIIO 2neMeHToB B 6atapee) Ecau usrorosuteneM 3anaHo
ROHEYHOE PaspAnHOe HANpsDheHKe OTAENbHbIX 3NEMEHTOB NpH paspsge Oarapen, B KOHUE pa3pana
ROHTPOJIMPVIOT HampsbheHie Bcex 3emMenToB MakTHyechn cHaTas ¢ 6arapeu emkocts Ct pasHa-
eTcs MPOH3BEIEHHIO TOKA pa3psAia HA MPOIOIRHTENLHOCTL paspana Paspsn Garapeu mpekpaiua-

MudopMcaszby, 1998r 32



MHCTpyKims IO SKCIUTYATaLHK CTAUHOHAPHEIX CBUHIOBO-KMCAOTHBIX AKKYMYNSTOPHIX
Garapeii B cocrane II1Y na o6bextax BCC Poccun

10T, eciis Hanpsxende 6arapes (a He OTAEILHOTO 31EMEHTA B ¢€ cOCTaBe !) ROCTUIIIO KOHEYHOIO
3HAYEHNA Pa3psna OAA JAHHOIO PexiiMa Hill ¢ GaTapen CHATO KONHYECTBO 3EKTPHYECTBA, PaBHOE
HOMMHANTBHOIT eMKOCTH
910 Ecnu cpenuss TemnepaTypa 3neKTPOAHTa (NOBEPXHOCTH IEPMETH3HPOBAHHBIX AKKY-
MYAATOPOB) NpH paspaie OTAHYAETCA OT TeMnepaTyphl cpaBHenus 20°C, To NpoH3BOAAT nepecuer
€MKOCTH Ha 3Ty TEMIEpaTypy.
Co

= roe
1+:z(r - 20) - A

C,
t - cpenHsif TEMITEPATYPa 3AEKTPONUTA TIPH Paspsle,
Z - TeMriepaTypHblii K03 GHUHEHT eMKOCTH, YHCIEHHO paBHBbIA (€CIM He YKa3aHOo ApYroro)

0,006 1/ °C npu pexume paspsana Gosee 1 yaca,
0,01 1/ °C npu pexume pa3psana Mexee 1 yaca

911 Tlpusenennas emxocTs Ca noskHa OBITE HE MEHEe 3a/IaHHOI MPOH3BOAMTEIEM BENH-
YitHbl eMKOCTH IUIA 3TOrG PEXNMa paspsla, 8 HanpsKEHHE R4 OTHEABHBIX 3JIEMEHTaX OarapeH B
KOHUE paspsana JO/KHO ObITh He MeHee 3Ha4YEHHH, YKa3aHHBIX H3rOTOBUTENEM

9 12 ITo okOHHaHHH KOHTPOJNBHOro pa3pana 6arapero 6e3 NPOMENNEHHUA 3aPANKAIOT ONHMM
H3 BhILIENEPEYHCAEHHBIX pexiMOB TIpH NosBIEHUN NPU3HAKOB OKOHYaHUA 3apsna (cM nn 94 1
9 8 2) U3MEPSOT HAMPsLKEHHE 3N1EMEHTOB (MOHOONOKOB) M MUIOTHOCTD 3NEKTPOANTA B HHX (A
aKKYMYJISTOPOB OTKPLITOIO THIA)

913 Ilepen BBOAOM B neficTBUE aKKYMYyJATOpHYO Oartapeio kparkoBpemenHo (Ha 10-15
MUH) TIO/IBEPTalOT Pa3pARy TOROM, MAKCHMAJILHO BO3MOXHBIM 1A MUTaeMOM Harpy3kH, BO BpeMs
KOTOPOTrO MPOBEPSIOT Ka4ecTBO BCEX COEHHHEHHH MO NONYCTUMOMY MANlCHHIO HATIPSDKEHHA M 1O
Harpesy

914 Ha Beomumyro B neficTBHE aKKyMynATOpHYI0 Gatapelo 3aBONAT aKKyMYASATOPHBIH
JKYpHaN, peKoMeHIyeMas THNosas (opma KOTOporo mpueenexa s Ilpunoxenun 1 k Hacrosmieit
Hscrpykuun B nepsyio ouepenb B HEero 3aHOCATCA NaHHbIE BBOAHOIO 3apsAna, pPe3ysbTaThl KOH-
TPONBLHOTO Pa3spsa ¥ NOCHEIyIOMEro 3apsaaa nepel NOCTAHOBKOR DarapeH B 3KCILTYaTALIo

10. OCHOBHBIE ITIPABHJIA KCILTYATAITHH AKKYMYJIITOPHBIX
YCTAHOBOK

10 1 Bxkcruryarauus BBEeNEHHBIX B AEHCTBHE aKKYMYJLITODHBIX YCTEHOBOK B cocrase JITVY
AOJUKHA TMPOH3BOMMTBLCA, KAK NPaBHNO, B PEKHME MOCTOAHHOrO Moxsapsia, obecnednparouero
COXPaHHOCTb NOJHOro 3apsna Garapell M MX rOTOBHOCTh NPHHATHL HA CeOA NMUTAHHE HATPY3KH B
aBapuitHoM pexxume paborbt DITY

10 2 Bemnua nomsapsanHoro HanpsokeHns 6atapeii A0KHA COOTBETCTBOBATh 3aNaHHOMY
APOH3BONMTEIIEM 3HAYEHHIO HANDANEHHS TION3APANA NEMEHTOB, YMHOXKEHHOMY Ha MX KOMIMECT-
Bo B Datapee Yucno snementos B Gatapee BBISHPAETCA NPH IPOEKTHPOBAHHM aKKYMYISTOPHBIX
YCTAHOBOK, HCXOLA M3 JIONYCTHMBLIX TPENENOB H3MEHEHHs HAanpsOKeHHA HA Harpy3ke BO BCeX pe-
sxiMax pabotet JITY, B TOM yHCnE H IpH BO3MOXKHBIX peXHMax pa3psaaa # 3apsana Oarapeu

10 3 Cpok 3KcruryaTausH akKyMyJISTOPHBIX YCTRHOBOK 3aBUCHT OT Ka4yecTBa NPHMEHEHHDIX
aKKyMYNATOPOB, MPaBHILHOCTH BLIOPAHHBIX PEXKHMOB 3apAna OarTapeH, 3a/l0XEHHBIX NMPH NPOeK-
THPOBaHHH, 00ECNEYeHNA 3aNaHHbIX IPOH3BOMITTENEM OrPaHHMEHIA NIPH IKCILUTYaTaLHOHHBIX pas-
pAnax ¥ NOCNENmyIOLUA 3apsiax OaTapen, OT KadecTBa H CBOEBPEMEHHOCTH HX TEXHMUEChoro ob-
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MHCTPYKLMS 110 3KCIUTYATalih CTAlOHAPHBIX CBHHLIOBO-KHCIOTHBIX AKKYMY/IATOPHBIX
Garapeit B coctase DTV Ha obbexrax BCC Poccuu

CITy AMBAHIIS, & TAKAXE OT CODMOAEHHA HEOOXOMMMBIX KIIMMATHYECKHX yCaoBuil, TpeSytomuxcs as
obecrneyeHits 331aHHOTO H3rOTOBHTENEM CPOKA CIy OB

10 4 Tlpy BeidOpe THN2 aKKyMyNSTOPOB CNEeIYeT PYKOBOACTBOBATLCA MOJOXEHHAMHM, H3-
NosheHHsIMH B noapaspene 4 1 nacrosuedi Mucrpykinu

10 5 BuiSop pesismos 3apsna Datapen OnpenesaeTcs CeQyOUNMH KPHTEPHAMY

® KayeCTBOM BHELIHEro 3neKTpocHatkeHIin 00beKTa INeKTPOCBA3HM,

¢ HeoOxoauMoli BemiHON TpeSyeMoro akkyMy4TOpHOrO pe3epsa,

¢ (DyHRUHOHANBHBIMH BO3MOXHOCTAMI IPHMEHEHHOTO BbINPAMHTENLHOrO 050pYROBaHILA

10 6 TIpu HannexauleM KavyeCTBe BHELIHEro 3nexTpocHabkeHus Hanbonee mpeanoyTy-
TENbHBIM BIIOM 3apsana 6aTapen SABJIAETCA 32apAand NpH cTabHnH3auuH NOoA32pARHOro HAaNPSXKEHUs
Rak Hanbonee waasmuil WA npoaneHs ee cpoka cmyxbel EcCaM e Bo BHEWHEM 3NEKTPOCHAO-
HEHHI 00beKTa 3eKTPOCBA3M N0 AahHbIM HaOMONEHHUI CPERHAL 4AaCTOTa NEPEPhbIBOB MpEBbIiuaeT
OIMH a3 B HENeMK HJIH KaYeCTBO 3NEKTPOCHAOMKEHMA NMpPHBOAMT K HACTHIM M IUIMTENBHBIM TO
npono:vhHTe bHOCTH (Donee Yaca) OTKIIOYEHHAM BBIIIPIMUTENILHBIX YCTPOHACTB C NEPEXONOM Ha-
IPY3KH Ha NHTaHHE OT aKKyMYASTOpHOH Oarapen, mna Garapen HeoOxomumo BHIOHPaTH ONMH M3
PEXRIMOB YCKOPEHHOTO 3apsfia B 3THX cJTyuasx He PEKOMEHAYeTCA HCI0AbL30BATE I'epMETH3N-
POB3HHbIE AKKYMYJATOPLI, T K NPY HaCThIX 3apAnax NOBLIIEHHBIM HANPSDKEHHEM Y HHX pe3ko
CHIDRAETCs CPOK CIyKOBI H3-32 0e3B03BPATHOS NOTEPH BOXL! (repMETH3MPOBAHHbIE AKKYMYNIATOPHI
OOITyCKANT, haK MpaBiJio, 3a BpeMs CpoKa cayxObl He Gojyee 250 uMKIIOB TOJNHOrO pa3spsia-
3apaaa)

10 7 Bennuuya akKyMyJISTOPHOIO pesepea (HOMHHaNbHAs eMKOCTh OaTapen) BHIOHpaeTCs B
32BHCHMOCTH OT KaTeropHitHOCTH 3nexTpOCHaOxeHHs 0bbexTa 3)eKTPOCBs3H no Hopmam HMHer-
PYRLUHH IO HPOEKTHPOBAHHIO 3NEKTPOYCTAHOBOK NpPEANpHATHA M COODYXEHHMil 3NMEKTPOCBA3M,
TIPOBONHOTO BellaHHs, panHoseiadHus ¥ Tenesmnenus (BCH 332) ¢ yyerom 3anaHHOro nomycrs-
MOTO JHana3oHa H3IMEHEHHA TEMIIEPATYPhl OKPYyXarolei cpeiibl B MecTax pasMelnenns barapeu Bo
BPEMA €€ JRCIUTyaTaLHH

10 8 Brinpamirenbuoe obopynosanue B coctase DIIY ¢ y4eTOM pesepBa NOJDKHO HMETh
BBLIXOAHYIO MOIIHOCTB, MPEBLIMAIOLTYI0 HOMHHANBHY MOLUHOCTb, NOTpednieMylo HAarpyskoit
P, Ha (10-25)% HecTaOmiIbHOCTE BBIXONHOIO HANPAXEHHS BbINPSIMHTEABHBIX YCTPOMCTE BOMK-
Ha YLOBAETBOPATL TPeJYEMOMY 3HAHEHMIO HECTAOHIBHOCTH NOL3apPANHOrO HanpsUKEHHA, 3adaH-
HOMY NIPOH3BONHTENEM JUI BLIOPAHHOTO THIA aKKYMyNSTOpOB Jisi GONBIIMHCTBA COBPEMEHHBIX
THIOB TEPMETH3UPOBAHHBIX aKKyMYNATOPOB BEMHYMHA HeCTAOHNBHOCTH NON3apPANHOTO HAMpsike-
HHA He QospkHa npessinath 1% IIpH HeOOXOMHMOCTH HCIIONb30BAHHS YCKOPEHHOTO PEXHMa 3a-
psna GaTapeH BRIIPAMHTENbHOE 000pYNOBaHHE JOIDKHO HMETh YCTPOHCTBA aBTOMATHYECKOrO Ie-
PEKJTIOYEHHS YCTABOK MOBBINEHHOTO HANDSDKEHMA 3apsAna ¥ HanpsukeHus nonszapsaa Kpome Toro,
BBINPAMHTENbHEIE YCTPORCTBA NODKHBI TAKKE HMETh PErYAHPOBKY OTPAHH4EHHS TOKa Harpy3KH,
odecneyHBAIOINYI0 3aKaHHOE NPOU3BOAHTENIEM OTPAHHYEHHE 3aPAHOTO TOKa pa3spsokeHHOH Oara-
peH NpPH ONHOBPEMEHHOM [HTAaHMM ODOpPYHOBRHMA 3NMEKTPOCBA3M [N yCTAHOBOK CBHHLOBO-
RHCNIOTHBIX GaTapeii Ha BBIIENEHHBIX YHacCTKaX nomeineHuti ¢ anexrpooSopynoBanyem, B mxadax
M OTCEKax BBITIPAMITENbHbIE YCTPOHCTBA, HCIONL3YyEMblE IS 3apsaa, RODKHE HMETD 3alIHTY, He
ROTYCKAOLIYHO CAMONPOH3BOJNIBLHOTO TIOBBILIEHHA BLIXOAHOIO HAMPAXXEHHMs, [PEBHILIAIOIEro Ha-
NpsbKeHHe NOCTOSHHOTO nonsapsaa barapen

109 CucreMa TeXxHHYECKOTo OOCTYKHBAHNA HODKHA 00€CNEUNBaATh CBOEBPEMEHHOE BbLAB-
NeHle HexesnaTeNbHbD. OTKIOREHHIT napamerpos Oataped OT 3alaHHLIX NMPOH3IBOLNMTENEM 3Haue-
Kl PenoMeHdausiy no OpraHH3alMH M NpOBEREHHIO paboT MO TEXHHYECKOMY OOCTYXKHBaHHIO
aKKyM\ QATOPHbIL \CTAHOBOK npuseneHs! B noapadaene 11 sacrosiweil MHerpykunu
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HIHCTPYKIMA 10 SKCIUNYaTALNH CTAIMOHAPHEIX CBMHLIOBO-KHC/IOTHbIX AKKYMYISTOPHbIX
Garapeii B cocrase DITY wa o6nextax BCC Pocenn

10 10 M3 xnumatnyeckix GakTopoB HaudONee BaxHbIM, BAMAILUIIIM HA CPOK Cyxbbl Oa-
TapeH, ABRAECTCH TEMIIEPATYPa, MOCKONBLKY INEKTPOAHMITHECKHE [IPOLIECCH! B CBIHLIOBO-KHCAOTHBIX
aKKYMynaTOpax B 3HaYHTENbHOM CTeneHH 3aBuCAT OT ee penuunHbl OcobenHo 3To kxacaercs 3kc-
IUTyaTaliH repMeTH3IMPOBAHHBIX aKKyMYISATOPOB (NOBBIWIEHHE TEMNEPATYPbl AKKYMYJATOPOB BO
Bpema ShCIUlyaTalMy Ha kaxabie 10°C npuBOAMT K COOTBETCTBYIOIEMY COKPALEHHIO CPORa
cry0bi B 182 pa3a)

10 11 3ananHbiii npoussomiTeneM CPok CHyxObi aKKyMyNSTOPOB M MX Mapamerpel, Kak
NpaBUNO, OTHOCATCLA K CTaHnapTroit temneparype 20°C (nuoraa 25°C) Ilpu pasmeuteHHH noH-
KPETHOH anKyMyJIATOpHOI HaTapen TeMniepaTypa oKpyxarollefi Cpeibl NpH €e IKCILTYaTallHH 4acTo
OTJIHYAETCA OT cTaHAapTHOH [IpHyeM BENTHYHA 3TOTO OTKIOHEHUA U3MEHAETCH B 3aBUCUMOCTH OT
BPEMEHH rofa I103TOMy NpH ANTHTEbHO YCTAHOBHBIIEMCA OTKJIOHEHHH TEMINEPATYphl OKPY*haro-
meit cpenst 0T 20°C 115 yMeHbLIEHMS €€ BIMAHMA Ha CPOK CTyxObl GaTapey repMeTH3HPOBaHHBIX
aKKyMYJIATOPOB HanNpsDKeHHe MOA32PSNa Ha BLIXONE BHLINPAMHTENbHBIX YCTPOHCTB HEOOXOmHMO
YCTAHABAHBATL COCMACHO 3aNaHHBIM MPOM3BOAMTENAMH TeMnepaTypHuiM Ko3dduumentam nas
KOHKDPETHOIO THIa aKKyMyNATOPOB M KOPPEKTHPOBKY €ro OCYMIECTBIATh HE peXe ABYX pa3s B rof
Jomnycraercs it TeMnepaTyp, koneOmoumes B TeueHne rofaa 8 npenenax ot10°C xo 35°C (ecnu
3TO YKa3aHO B COIJIACOBAHHOM C NMPOM3BORHMTENEM CONPOBORHTENbHON NOKYMEHTAUHH), yCTaHAB-
NMBATL BENYHHY HANPOKEHHMA TIOR3apANa, COOTBETCTBYIOUIYIO cpenHeii paGoueit Temnepatype
NKama3oHa ee H3MEHEHHS PeKOMeHIyeTcs MCIOJB30BAHHE BLINPAMHTENbHBIX YCTPOiicTB, MMel0-
X TEMIIEPATYPHYIO KOMIEHCALHIO HaNpsKeHiA noasapsaa Garapen

10 12 Tlpu skcnayaralMOHHBIX pa3psaaax 3afpeliaercs cHaTHe ¢ 6arapen Konuuecrsa ex-
TPHHECTBA, NMPEBLINAIOMIEr0 3HAUEHHE EMROCTH OaTapeu JUIS yCTAHOBHMBLIErOCA PeXuma paspana
3anpemnaerca Taloke paspAn MOCNe NOCTHXEHMA KOHEUHOIO Pa3psRHOTO HanpsokeHus Garapen
Hns storo B SITY HeoGCHy*RHBaEMBIX OOBEKTOB 3NIEKTPOCBA3K C TOKOM HArpy3ku m0 200A n0iok-
Hbl IPUMEHSTHCR YCTPOICTBA, aBTOMATHUYECKH OTKIIOYAIOUIME aKKYMYNSTOpHylo Gatapeto oT Ha-
TPY3XH NPH ee pa3pAne N0 KOHEUHOTO HaNpsDKEHKS ¥ aBTOMATHYECKH NoMKnoyaioue 6arapeto Ha
3apsl NPH BOCCTEHOBNEHHH paboThl BHINPAMUTENbHBIX yerpoiicts B 3ITY ofcnyxuBaeMbrx 065-
€KTOB 3JIEKTPOCBA3H, & Taloke NpH Tokax paspsna Oarapeu, npesbimatomux 200A, uenecoobpasto
TIpHMEHREH}E YCTPOHCTB, aBTOMaTHMHeCKH oTkmoyarommx Garapeto B koHUe paspana Iloawmnoue-
HHe paspsbkerHoit GaTapeu Ha 3apsn B 3Tix DITY Aonyckaercs MPOM3BOAUTL BPYUHYIO

11, OCHOBHAIE IPABHJIA TEXHHYECKOI'O OBCIYXHBAHHRA
AKKYMYJIATOPHRIX YCTAHOBOK

11.1. Buabi TEXHHRECKOro 00CyRHBAHUS

1111 B npouecce 3KCIUTyaTaLHH depe3 OnpenesieHHble MPOMEXYTKH BPEMEHH IS Noa-
HepXEaHNA aXKyMyITOPHBIX GaTapeii B NCTIPaBHOM COCTOSHMH ROJDKHB! IPOBOAKTHCA CAEHyiOmMe
BHAB TEXHHYECKOrO 00CTyXHUBaHNUA

® OCMOTpBI AKKYMYNATOPHbIX DaTapei,

* mpodinaKTHIeCKoe BOCCTaHOBAEHHE (TEKYIHUe PEMOHTBI)

Texyumte peMOHTBI aKkyMyJTTOpHBIX OaTapeii BLINONHAIOTCS MO Mepe HeoGXoauMocTH
11.2, OcmoTphl akKyMyanTOpHBIX GaTapeii

1121 Texyimne 0cMOTPH ahKyMyIHTOPHLI DaTapefi OTKPHITOro THNA NPOBOASTCA 1O YT-
BEpKNEHHOM) rpadiKy nepcoHanoM, oScmyxiBaouum Garapeto, He pexe 1 pasa B Mecai]
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HHe1pyxing 1o 3hciuyaTaUMH CTALHORAPHBIX CBHHIIOBO-KHCITOTHBIX BKKYMYASTOPHEIX
6arapeif B coctase DIV Ha o6pextax BCC Poccun

Bo Bpems TekyLiero ocMOTpa NpoBEPAETCS

® HanpsxeHye, NNOTHOCTL H TEMMEPATYPa 3NEKTPORHTA B KOHIPOALHLIX BKKYMYJIATOPax
(nanpseHKe 4 NIOTHOCTL BO BCEX H TEMIEPATYPa B KOHTPONLHLIX ARKYMYISTODEX),

® HanpsxmeHHe W TOK NOA3apsana 0aTapew,

® ypOBEHb 3AEKTPOJNTA B GaKax,

* 1ejocTHOCTL 6aK0B, HHCTOTA aRKYMYJISATOPOB, CTEANaXei U noa,

® BCHTHJAUHA H OTOINEHHE,

e Hajuyiie HeOONLILOTO BbIALIIEHIH ITY3LIPBROB Fa38 H3 aKKyMyJIATOPOB;

® ypoBeHb M LBET lwjaMa B Npo3pduHbIx Oakax

Ecin HanpsukeHHA 3neMeHTos (MOHOONOKOB) ¥ NIOTHOCTE JNIEKTPONMTA HAXOMATCS B Npe-
AENA 34JaHHBIX JONYCKOB H 3HAYHTENbHO HE H3MEHAIOICH B TEYEHHE NOJYToMa, 3Ty NPOBEPKY N0-
nyceaeiCs NPOBOAMTE Pa3 B KBAPTAN

1122 Ecnu B mpouecce 0cMoipa BolisleHsl AedekTbl, KOTOpble MOTYT ObITh yCTPaHEHBI
OCMaTPUBAIOLIHM, OH ROJKEH NOSMYYHTh no TeneQoHy paspeiiedse HauajbHHKA 3HEpronexa Ha
nposenenHe 37oil paborst Ecnu nedext He Moxer GbITH yCTpaHeH EMHOAMYHO, CHOCOD M CPOK
€ro yCTPaHEHHA ONpeNe/Nercs HaYaibHKOM Liexa

1123 Texywne oCMOTPLI repMel U3UPOBAHHLIX aKKYMYNRTOPHBLIX Garapeil nposomaTcs B
NOpALKE, 38BHCALIEM OT CPOKA HX IKCILTyaTaukH B Hadane 3kciuryataiuy neobxomumo ySenntscs
B TOM, HTO HanpskeHHe HeNpepLIBHOIO Ton3apsia O8TapeH HAaXOAMTCH B MpeNcliax, PeKOMEHIOo-
BAaHHBIX NPOH3BOLAUTENCM, C Y4ETOM YCTaHOBHBINEHCA TEMNEPATYPLI MECTa pa3MelneHus GaTapen.

1124 Temneparypa Gatapen répMETHIHPOBAHHBIX AKKYMYJIATOPOB ONPEREAsETCs O NaH-
HbIM M3MEPEHHs TEMNEPATYPhl KOHTPO/BLHBIX NEMEHTOB iilit MOHOOMOKOB TepMOMETPaMiL, NpH-
KPEIUIACMBIMH K CEpeIMHe WHPOKIX cTeHOK BakoB Ha Bpems He Menee 30 muu Ilepen cyureisa-
HueM nokasanuit TepMoMerpos y Gatapeli, pasmemeHHbIX B wkadax ¥ OTcekax wkados, nUUEBbIE
naHeny (1Bepit wkados) NoKHEL OBITH JAKPBLITHE HA BBILICYKa saHHOE BPEMA

112 5 Iocne nByx- TPEXCYTOYHOIO YCTaHOBOYHOIO mephona paGoret Barapen B pexcume
IINTENbHOrO MOA3apsina NPOBOAAT NEPBHYHBI OCMOTP, TMO PE3YNLTATaM KOTOPOro (GHKCHPYIOTCH
Pe3ynbTaThl HIMEPEHMs HATPAXKEHHS BCEX JJIEMEHTOB HIM MOHOOJIOKOB, ofinee HanpsOxeHHE ak-
KyMyasTOpHOii Garapeu 1 ee Temneparypa Ilpr atom ocoBoe BrnManne cnexyer ofpaTtuts Ba co-
OTBETCTEHE HanpskeHHH OTHEnbHbIX 3nemeHTOB (MOHOONOKOB) mpeaenam pasbpoca, 3anaHHLIM
TIPOM3BONMUTENEM JUIA NIEPBOrO FONA IKCILTyaTauuH GaTapeH.

1126 HaneHefiinue ocMOTPH! Gartapefl repMeTH3HPOBAHHBLIX aKKyMYJATOPOB B TeYEHHE
3KCILTYaTaliH ClenyeT NPOBOAMTS B IIOCHEN0BATENLHOCTH H B 06beMe, ykasaHHbIX B Tabn 11 1

112 7 Hncnekropckse 0CMOTpAI IPOBOIATCS ABYMA pabGoTHukamu nuuoM, obcmyxusalo-
mHM GaTapero, H JMUOM, OTBETCTBEHHBIM 32 JKCIUTYaTalMIO 3AeKTPOOBOPYNOBaHMR IHEPTONpPen-
NPUATHA, B CPOKH, ONpPEREIseMEIE MeCTHEIMH MHCTPYKUHAMY, HO He pexe 1 pasa B rogm, a Takke
noc/e MOHTaXa, 3aMeHbl 31eKTPONIUTA

1128 Bo Bpems MHCNEKTOPCKOro OocMOTpa OaTapeil OTKPLITLIX THNOB AKKYMYNSATOPOB
TIPOBEPAIOTCA

® HalpsKCHHE M 1LI0THOCTB 3NIEKTPOMITa BO BCEX BKKYMYJATOpax 0arapeH, TeMmepaTypa
INEKTPOJINTA B KOHTPONBHLIX aKKYMYNATOpaX,

® OTCYTCTBHE NE(DEKTOB, NPHBOAAITHX K KOPOTKHM 3dMbihaHIAM,

® COCTOSHISE NEKTPONOB (hopodseHue, Ype3MEPHDIH POCT NONOKHTENbHBIX 3JEKTPOROB,
HapOCTh! Ha OTPHUATENbHBIX, CYAbATalNA) - IUIA aKKYMYJARTOPOB C NPO3payHbiMu Oaxami,

® CONPOTHBJICHHE H3OMAUNH,

s COZEpxaHHE 3aMiCER B AKKYMYIATOPHOM XKypHale, IPaBUibHOCTL €ro BeUeHus
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MHCTpyKIMS N0 IKCTUTyaTaLMHK CTAIHOHAPHBIX CBUHLIOBO-KHCNOTHBIX AKKYMYIATOPHEIX
Garapeii B cocTase DITY Ha ob6sekTax BCC PoccHy.

1129 O6bem npoBepok NpH HHCNEKTOPCKOM OCMOTpe barapeil repMeTH3HPOBAHHBIX K-
KYMyJIATCPOB NPOBORMTCA B COOTBETCTBMH C 0GBLEMOM NPOBEPOK NPH MOJYrOAOBOM KOHTPONE

(cm 1abn 11 1)

Tabnuua 111

NepuonuynocTs
KOHTPO.NIA

O6rem nposepok

Ipumesanse

Exemecsunblit

Esxexsapranbhbiii

Honyronosoii

TI'onosoit

TIpoBepxa HanpsxeHHS NIHTENLHOTO
noxzapsna Garapen U ero COOTBETCT-
BUEe TemniepaType Gatapen

TMpoBepka HaNpsXeHUs MLIMTEALHOrO
nop3apsana 6araped ¢ yuerom ero co-
OTBETCTBMA TemmepaType GaTapen,
M3MEpeHUA HANPAKEHHA BCEX Bhe-
MeHTOB (MOHOGNOKOB)

TlpoBepka HanpsXeHHs LIMTENLHOTO
noazapsaa 6atapen ¢ yueToM ero co-
OTBETCTBHS TeMniepaType GaTapey,
M3MEPEHHA HANpsDKEHUS Bcex 3ne-
meHToB  (MoHOOGnOKOB)  IlpoBepka
MOMEHTa 32TSKKH OOJNTOB KpEILIeHHs
M3C Ilposepka LENOCTHOCTH H OT-
cyTcTBMA B3myTHA 6akoB, OTCYTCTBHA
NONTEKOB 3NEKTPONNTA uepe3 CTBIK
KpbIKH ¢ GakoM, a Take B MecTax
KPETUIEHUA BBIBOLOB M ITPENOXpaHH-
TeJbHbIX KJanaHoB UuCTKa axkymy-
ASTOPOB M OOHOBNEHHE BHTHKOPPO-
3HOHHO# CMa3KH OTKPBITBIX TOKONPO-
BOARAIIHX YacTei

Pa6ots! ¥ nposepku B 00beme mosy-
roposoro  kowtpons Ylposenenme
KOHTPOJIbHOIO pa3psana Garapen

Ecnyn napamerpsl pabotst M1V u
GaTapen B HOPMe H He HIMEHSAKOTCA
NpH O4epenHON NpOBEpKE B Teve-
HHe ToNyroma, AOMyckaercs cre-
AYIOMY}0 TPOBEPKY NPOBOAMTbL C
NIEPHOAMYHOCTLIO Pa3 B KBapTan

Ecnn  nanpsokeHHA — 3j1eMeHTOB
(MOHOGA0KOB) HaxonsTCs B npeae-
nax pasbpoca, yka3saHHOIO npomu3-
BOQMTENEM, B TEYEHHE MHOMYrona,
CNENYIOUyI0 MPOBEPKY AOMyCKaeT-
Cs IPOBOAHTD a3 B NOJroaa

Jnst 6arapeit ¢ aKCIUTYaTaLMOHHBIM
pexuMoM paspana Sonee 0,5 yaca
NpoBepKy 3aTskku OonToB kpen-
nenms MOC pomyckaerca nposo-
IHTH pa3 B FOX

TIpu HopmansHoM pasbpoce Ha-
npsokenus anemerToB (MOROGNO-
KOB) KOHTPOJIbHBII pa3pan nomyc-
Kaercs IpOBOAMTD Pas B 1IBa rona

11.2 10 Ilpu obHapyxeHHH BO BpeMA HHCIEKTOPCKOTO OCMOTPa AedeKTOB Hamewarorcs
CPOKH M NOPANOK HX yCTpaHeHus

112 11 PesynbraTsl 0CMOTPOB H CPOKH YCTpaHeHHs NeEeKTOB 3aHOCATCS B XXypHal aKky-
MYnATOpHOIi Gatapen, pexoMernyemas Gpopma KoToporo npueenexa B [punoxenns 1
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Huc rpykiua 110 xCruTyaTauns cTAUMOHAPHBIX CBMHUOBO kie/uTHEIX ARKYMY 1410PHBIX
Gatapeii B coctase JITY Ha obnexrax BCC Poccity

112 12 KontponLHble paspuusl Oardpeli ankysySTOPOB OTKPLITLIX TRIIOB, K&K 1IPABIIO,
npoeonarcs pa3 B 1 - 2 roaa JIpu nOHTPO/ILHO ¢ paspsine batapeu Npodul Jick] pONITA HONKHBL
orOuparbca B KOHLE pa3psANa, Tax KK BO BPEMA Pa3psha Pad BPEAHLIX NPHMLCER MCPEXOANT B
3NEKTPONHT

11 213 Buennanosslii aHanu3s 3/1eKTPONUTA H3 KOHTPOJLHBIX AKKYMYNATOPOB OTKPBITHIX
TUROB NPOBOAKTCS NpH obHapykeruu Maccoselx nedextor B pabore Batapeu

e xopoGNeHHEe W 4pe3MEPHBIA POCT MONOKMHTENbHBIX 3NEKTPOUOB, eCld He OOHApYKEHBI
HapyueHis pexiima pabotsi Gatapen,

® BhINaACHHE CBETJIO-CEPOro LIlama,

* [QHWAEHHAA EMKOCTb Oe3 BUAHMBIX NPHYHH

Ipy BHETIZHOBOM BHANH3E, KPOME XKEJIE3a ¥ XJIOpE, ONPERENAIOTCA CHEAYIOUHE IPUMECH
NpH HanU4UH COOTBETCTBYIOIHX NOKA3aHMI

» MapraHua - JeKTPOINT NPHOGPETAET MANHHOBBIA OTTEHOK,

® Me[IH - NOBBILIEHHbIH CAMOpA3PSA [IPU OTCYTCTBUM NOBBINEHHOTO COIEPKAHHUA Kene3a,

® OKHCJIOB 230728 Pa3pyilleHHe TNONOXUTENLHBIX 3NEKTPOAOB NPH OTCYTCTBHH B 3NEKTPO-
JIMTE XNopa

112 14 Ipo6a oTGupaerca pesunoBoii rpymeii co creknsHHoll TpyOkoit Ilpoba sanusaecr-
¢ B GaHky ¢ npurepToil pobkofi Banka npensapuTENLHO MOETES FopsAYeil BOROH ¥ ONONACKUBA-
ercs qucTHanMpoBaHHoil Bonoi Ha 6aHky Hakneusaercs 3THKeTKa C Hassanuem Oarapes, HoMe-
POM aKKyMynATOpa U Jatoii 0T60pa npobul

112 15 TlpenensHoe copepxkanne Npumeceil B aneKTpostHTe paboTalomux aKKyMy TOPOB,
HE YKa3aHHOE B HOPM2X, OPHEHTHPOBOYHO MOXeT ObITh NpHuusTO B 2 pasa Gonsine, uem B CBEXKE-
NPHTOTOBAEHHOM 3MIEKTPOJINTE

11216 Conporusnenyue M3oJMUMH 3apsDKEHHOA 8KKYMyRSTOPHOiH OarapeH H3MepseTcs
BOJIBTMETPOM C BHYTPEHHHM CONPOTHBAEHHEM He MeHee S0kOM Ha yposne OatapeiiHoro mura

112 17 Pacuer conporusnerns u3onsuuy Ry, (kOm) npu u3mepeHun BONLTMETPOM MIPO-
H3BOIHTCA no dopmyne
R il = Rl(

'

1

U, +U ) » A

R, - conporiBnesue BoabT™Merpa, KOMm,

U - HanpsxeHue axkymynsropao#t Garapeu, B,

U, U - BanpspkeHue Unoca 1 MuHyca 6aTtapen OTHOCHTENBHO «3eMim, B

Ilo pesyabraTaM 3THX Xe H3MepeHHil MOryT Orrib ONpeleneHs! CONPOTHBACHHN HIONRLUH
nomocos Sarape Ry i Ru,. (KOM)

U-U,+U) U-U,+U)
R113+=RB—T——" Ry =Rﬂ_~_.U_‘_. .

11.3. Texymue peMOHTb! AKKYMYIATOPHBIX YCTAHOBOK

1131 Texyumii peMOHT ahKyMyJASTOPHBIX YCTAHOBOK BKJIIOYECT B Ce0f 38MCHY Bhnilen-
WHX #3 CTPOS MEMEHTOB HJIH MOHOGI0KOB Oarapen, 3aMeHy HETORHBIX YYACTKOB TOKOpacHpene-
AUMTENLHOH CeTU YCTAHOBAM, NOAKPACKY UIMHHBIX TOROMPOBOROB, MOAKPACKY, PEMOHT H BOCCTa-
HOBJIIEHHE H3OJIHPYIOLINX CBOKCTB CTesulaKel H OTcekos
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HHcTpykups 110 SKCIVTYSTALME CTALIMOHAPHBIX CBUHLIOBO-KHC/IOTHEIX AKKYMYASTOPHBIX
Gatapeii B cocrase IV Ha ofvexrax BCC Poceyw

11 3 2 CoBpeMeHHbIE THMB! CTALMOHAPHBLIX CBHHUOBO-KHCIOTHBIX ARKYMYNSATOPOB Hepe-
MOHTHONpHroAHsl TToaToMy BbilLealINe U3 CTPOR 3N1EMEHThL! UM MOHOONOKH GaTapen nomnexar
3ameHe OCHOBHBIMH NpHYHHAMH 3aMEHBI MOTYT ABJIATLCA

¢ HapyweHHa UENOCTHOCTH 0akoB (HanuuMe TPEIMH W CKOJOB, MPHBOMALIHX X YTeyhe
3NEKTPONHTA M3 aKKYMYNATOpa),

® CHIOKEHHE €MKOCTH 3neMeHTOB (MoHOoBnoKOB) Hixe 0,8 C, 00 HCTEHEHHA CPOKA CITyX-
Obl,

® HamMMYyME CNENOB YTEYKH 3JIEKTPOJIMTA 4epe3 CTbIK 6aka aKKyMyJdTOpa C KpblUIKOH, a
T4KKE Yepe3 MEeCTa KPETUIEHHA BbIBONIOB H MPENOXPAHHUTENbHBIX KJIANAHOB Y T€PMETU3INPOBAHHLIX
aKKyMyAATODOB,

® 3HAYMTENbHOE B3AYTHE CTEHOK 6aKOB y repMETU3UPOBAHHBIX @KKYMYJIATOPOB,

¢ [UIMTENBbHO COXpaHamouieecs NMOBLIEHHOE HANMpPSXKEHHE Ha NEMEHTE MIH MOHoOmOKe,
TIpEBBIaomee BeaHUKHy 2,45 B B pacuere Ha OnMH 3REMEHT, NPK YCTaHOBUBILEMCS PEXMME TO-
CTOSTHHOro nopsapsaa barapey repMeTH3UPOBARHHBIX aKKyMYAATOPOB 0e3 TEHNEHUMH K yMeHbLie-
HHIO

11 33 DneMeHTH! H MOHODIOKH AR 3aMEHbI BHILIEANNX K3 CTPOS ROJDKHBI BbITH TOTO Xe
THIa H €MKOCTH Bpliienrune u3 CTpos repMeTH3IHPOBAHHBIE AKKYMYIATOPbI XKeNaTeNbHO 3aMEHATD
AHAJIOTHYHBIMHK M3 TOH XK€ NAPTHH BBHINMYCKA C aHANOTHYHBIMH YCJIOBHAMH XPaHEHUR M 3KCIUTyaTa-
unu

113 4 IlpenHasHayeHHbIE IS MOHTAX2 B38MEH BHUNENUINX M3 CTPOSA dNAEMEHTHI H MOHO-
6stoku nomxHbl ObITH NPENBAPHTENLHO NPHBENEHb! B FOTOBHOCTH MyTeM aBTOHOMHOrO (He B co-
crase neiicTBYroeit 6atapen) npeasapHTENsHOro A03apana

1135 I'epMeTH3NpOBaHHbIE 3NEMEHTHI H MOHOONOKH HEOOXOZMMO MoOcne RO3apAna Bbi-
AEpXaTh HA roa3apAne B TeyeHue 6 cytox CHAThe ¢ MOJ3apsAna repMeTH3HPOBAHHBIE AKKYMYJLA-
TOPB! HOJDKHEE ObITH YCTAHOBNEHB! B 6aTapero B3aMeH BHILENUHX H3 CTPOA B TEYEHHE BDEMEHH, He
npeselmaromero 48 uacos

11 3 6 Ha Bpems Texymero peMoHTa ORHHOYHbIX GaTapeit eMkocTbo 10 200 A ¥ pexoMeH-
Jyetcs BpeMeHHoe noakmouerne x OITY npyroii pesepBHoit 6atapeu aHaNOrMMHOM Wiy MeHbLIe
eMKOCTH, ycTanasnupaemoit 86nusu DIV B H30IMPOBAHHOM MecTe, HCKIIOYAIOWEM HECaHKUHO-
HHPOBAHHBIH NOCTYT NOCTOPOHHHUX JHU

12. TIPABHJIA XPAHEHHA H TPAHCIIOPTAPOBAHUA AKKYMYJISITOPOB

121 TpaHcnopTipoBaHHe AKKYMYJATOPOB MNOJUKHO OCYIIECTBASTLCH, KaK MPaBHNO, B
TPaHCHOPTHOJ YNakOBKE NPOH3IBOAHTENS

122 CBHHUOBO-KMCJIOTHBIE SKKYMYJIITODHbIE GaTapen OTKPHITOr0 THNA OTIPYXKAIOTCS 3a-
Ka3yMKaM, KaK NpaBuio, Cyx03apsDKeHHbIMH (C KOMILICKTHBIM 3/IEKTPONMTOM HaH Oe3 Hero) On-
HaK0 BO3MOXHBI NOCTaBKH 6aTapedi , 3aNONHEHHBIX 3NEKTPONHTOM. 3aNHThIE INEKTPOIHTOM H 38-
psokernste batapen MoryT 6es moxsapana XpaHHTHCA Ha CKNalle OrPaHMYEHHOE BPEMS, T K MpPOMC-
xomut ux camopaspsn [Tosromy HeoGxonumo He nosznee ueM uepes 6 Helelb, a NPH TEMNEPAType
Okpyxaroweit cpenst 10 +35°C - uepes 4 Henenu, Takue GaTapeu MOXBEPraTh 3apAIY OZHUM H3
HIOKE NEPEUHCNIEHHBIX PEXHMOB

® [NOCTOARHBIH NOM3PAR NpH CTaOHNH3AUMH Hanpskesns 2,23B/an,

¢ 3apan OrpaHHYEHHBIM NO BPEMEHH H BENHYHMHE NOCTOAHHBIM TOKOM
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HAneTpykUis Mo sKCTUTyaTalliM CTaLHOHAPHAIX CBHHLIOBO-KHCIIOTHBIX aKKYMYIATOPHbIX
6arapelt s cocrase STV na o6rekiax BCC Poccuu.

Tlpi3Hakamss OKOHYaHiA 3apAna NEPBbIM PEXNHMOM SBAAIOTCS MNOCTOAHCTBO MJIOTHOCTH
3JIEKTPOIITA ahKYMYASTOPOB N0 NOCAEAHHM [IBYM 3aM€pPaM ¢ HHTEPBANOM B | Yac M NOCTOAHCTBO
noa3apanHoro roxka Ha yposse 40 - 100mA Ka 100A 4 HOMITHATBHOH €MKOCTH aKKyMYNATOPOB.

ITpu 3apsne Gatapen BTOPLIM PEKHMOM TOK 3apsifia OrPaHHYHBAIOT BEAHYWHOH 10 SA Ha
100A-4 HOMiHANbHOMA €MKOCTH, 8 BpEMA 3apANa - YeThipLMA YacaMit HanpsxeHue Ha OTAENBbHLIX
2KRKYMYJATOPAX MOXET HOCTHYb NPH 3TOM PEXiMe 3apana penuunnbt 2,4B/3a 3apan 3mum pexi-
MOM JIOITYCK3ETCA NPEPBaThL paHee 4-X 4acoB, eclii NOABATCA NPH3HAKH €r0 OKOHY3HHA IIOCTOAH-
CTBO IIOTHOCTH 31EKTPONHTA AKKYMYASTOPOB NO Pe3yNbTaTaM IBYX MOCIERHHX 3aMEPOB C HHTED-
BAJIOM BpEMEHH | Yac, a HanpsXKEHHE OTAESNbHBIX 3JIEMEHTOB N0 PE3YNLTATAM M3MEPEHHA C TEM XKe
HHTEPBANOM He OyneTr HaMeHATbCA

123 Ilpu xpaHeHMH repMETH3MPOBAHHBIX AKKYMYNATOPOB CPOKH NMPOBENEHHA OYEPENHOTO

n03apana onpenensioT cornacko Tabn 12 1.
Tabanua 12.1

Bpems xpaneHus 4O OUEPEAHOro 3apsaaa, MEC., He
Tun Gosiee, NpH TemMreparType
repMETHINPOBAHHBIX AKKYMY.JIATOPOB 20 °C 30°C 40 °C
1 Axxymynstiopbl ¢ 86copOHpOBaHHBIM
3NIEKTPOJHTOM 6 4 2
2 AKKyMYAATOPSI C 3aryimeHHbIM (reneshiM)
3JIEKTPOIMTOM 15 8 4

124 Ilpn nocrasxax Oarapeif B Cyx03apsKEHHOM COCTOAHMH MX XPaHEHHE MOXET npo-
NOMKATHCA AOCTATOYHO AONTO (710 COITACOBAHHBIM C OTRENbHBIMU NPOHIBOZHTENAMH AKKYMYJisi-
TOPOB TpebOBaHMAM - BpeMs TaKOro XpaHeHus orpanuuupaercd 4-mi rodamu) OnrumanbsHas
TeMiepaTypa OKpyxatomell Cpembl pH XpaRHeHuy orpanyuysaerca npemenamu (+5°C - +25°C),
npH 3TOM cneflyeT n36eraTh Pe3KHX IEpenafoB TeMNepaTyphbi NaXE B BbUUEHA3BAHHLIX Npenenax
B0 u3bexanue oOpasoBanus KOHIECHCATR BIArH BHYTPY 3NEMEHTOB M, Takum o6pasom, uckmoue-
HHA ¥X caMopa3pana

12 5. B nepyon CKNaACKoOro XpaHeHns aneMesTs HeodXoauMo COXpausTs B 3aBoaAcko# yna-
hOBKE, TK B Hefl HAXOAATCA BNATONOTIOTHTENH, B 3HAYUTENLHOH CTENEHH YMEHLLIAIOIIHE KOH-
Actcayio Baard Jis NpenoTBpAleHiA NONANAHIS BIAr BOBHYTPb 3AEMEHTOB IIX 3MMBOUIbIE
OTBEPCTHA NOIKHBI OCTAaBATLCA 32KPLITHIMH TPAHCIIOPTHPOBOYHLIMH NpoOkaMu, KOTOphIE Cnemyer
CHHMAThb TONBLKO HENMOCPENCTREHHO NEPEN 3ATMBKOM SIeKTPOAMTa NOCKe MoHTaxa Oatapen

JneMeHTHl HeOOXONHMO XPaHHTbL BEPTHKaJIbHO KPBLINKOH BBEPX H HU B KOEM CNyYae He
uiTademipoBars

13. YKASAHHS MFP BE3OIIACHOCTH ITPY PABOTAX C
AKKYMYJIATOPHLIMH YCTAHOBKANMI{

13.1. O0wmne noaoxeHus

13.1 1. PaboTHukY, 06chyXHBAIOIHE AKKYMYJIITOPHbIE YCTAHOBKH, HOMKHB! OTHOCHTLCA K
ONEPETHBHOMY NEPCOHANY HEprouexa (TPynIibl NEKTPONHTAHHA) MPEANPUIATHSA ANEKTPOCBA3H

1312 K obcryxuBaHHI0 aKKyMYIATOPHBIX YCTaHOBOK HOIYCKAeTCH ONEpaTHBHBINA nepco-
HAN TONMbKO CTELBANLHO NONrOTOBNEHHDI 1 (usniecku 3nopoeslit [Ipu nocrynnenuu ua padory
PaOOTHHK NOJDKEH NPOHTH MEXHUHHCKOE OCBHACTENLCTBOBAHHE, BBOIHbIA MHCTPYKTaX, HHCYPYK~
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HncTpyxuus 1m0 3KCIUlyaTaliMH CTau#OHAPHBIX CBHHLOBO-KHCHOTHBIX AKKYMYJIATOPHBIX
Garapeii B cocrane TV Ha obbexrax BCC Poccun.

Tax ¥ npoussoacTBeHHoe oOyyeHne Ha padoueM MecTe, NPOBEPKY 3HAHMA NMPaBUA IKCNNYATALUHH
anekTpoycTasoBok morpebuteneii (I12311), npasun Texunkn Hesonackocty (I1TE), nomkHocrHoi
M IKCIUTYaTAUHOKHONH MHCTPYKLHIT 1 HHCTPYKUMH NOXKapHO#H 5e30nacHOCTH

1313 Pesynvrats! nposepky 3nanmuii [I33T1 u I1TH 1 npucBoeHHe kBanndukawioHHO
rpynnel no TH NOMKHO NOATBEPKAATHCA YAOCTOBEPEHHEM YCTAHOBNEHHOH (OPMbI, KOTOpOE
IOJUKHO HaXONMTBLCA y MEpCOHana H 1oChe ABYXHENENbHOrO CTaXHPOBAHMA ABMAATHCA NOMYCKOM K
BbINOJIHEHIO COOTBETCTBYIOIINX padOT Ha aKKYMYJATOPHBIX YCTAHOBKAX

13 1 4 Jlnua, Hapywneine Bo Bpems paGotbt Tpebopanma ITIIT u ITH umi skcnnyara-
HHMOHHO#H M HacTOosLIEH HHCTPYKUM#, TOJKHBE TOABEPraThCH BHEOYEPENHOI npoBepke 3HaHuil

13 1 5 Oneparusnsiit nepcoHan oos3an

® OCYUIECTBJISTL KOHTPOMb 32 HCIIPABHBIM COCTOSIHHEM 3n1eKTpoobopynosanus DITY, sex-
THALMOHHBIX CHCTEM, TOKOPACTIPEReHTeNbHOI CeThio,

o BoonnATh Tpebosannst ITIDI u IITH, MeCTHY10 MHCTPYKUMIO, TIPHKA3bl K pacnopske-
HHA BLILIECTOALIMX PYKOBOAUTENEH,

o ofecneunTs HATUYME B YCTAHOBJIEHHDBIX MECTaX 3KCIUTYaTalMOHHOIO H aBapHMHHOIO HH-
CTPYMEHTa, 3anacHbIX 4acTel H MaTEpPHANIOB, 3alUTHBIX CPEACTB Y NMOXAPHOTO HHBEHTapA,

# B CNy4ae aBapHK NPHHATH BCE Mephbl O ObecnedeHMo IneKkTponuTasHeM obopynoBaHHA
3MEKTPOCBA3M € NOCAENYIOINNM YCTPAHEHHEM BO3HHKLIETO NOBPEXACHHA,

o coOmonarh nMpaBmiIa BHYTPEHHEro Pacropsnka, He JONYCKaTh B MeCTa pa3MelLieHHs aK-
KYMYJISTOPHLIX YCTAaHOBOK MOCTOPOHHMX JIML, HE UMEIOUHX NPSMOr0 OTHOLWIEHUA K oGcayxusa-
HHIO 2]IEKTPOYCTAHOBOK,

¢ BLINOJHATL TPeOOBaHMA NPOTHBONOXAPHOH OE30MacHOCTH M NPOU3BOACTBEHHOM CaHU-
TapHH

13 1 6 OnepaTHBHbBIi NIEPCOHAN HECET OTBETCTBEHHOCTD 32

¢ aBapHIO H Opax, NPOKCIIENUINE K3-32 HU3KOrO Ka4ecTsa NpoBeneHHbIX paboT;

¢ Hapymwenue npasun [133I1 1 ITTH, HeBLIMOIHEHHE MECTHOM HHCTPYKLMHA,

® HECHACTHBIE CITydeM, MpoHcwenuie mpH oOCHY)KMBAHUHM 8KKyMYyJITOPHBIX YCTaHOBOK
(xax nuua, HENOCPENCTBEHHO HAPYIUHBINHE NPABWIA, TAK M NULA, He 00ecneynBLINE BHINOIHEHHE
Bcex Mep GesonacHoro BeinonHenus pabor),

13 1 7 OneparusHblif NEPCOHAN HMEET NPaBO.

* OTCTpaHATh 0T paboTs! Autl, Hapymatomux npasuna [TI3IT u IITH 1 MECTHYIO HHCTPYK-
LIKIO, ¢ MOCJIERYIOUWIMM YBEROMICHHEM PYKOBOACTBA 3Heprouexa (IPyniibl ANEKTPONMTAHUA) AN
IPHHATHR HeoOXOnMMBIX Mep,

o TpeboBaTh OT PYKOBOACTB2 3Heprouexa (rpynnsl 3NMEeKTPONHTaHHA) CBOEBPEMEHHOIO
obecnieyenua pabouux Mect 3alMTHLIME CPENCTBAMM, CHELOASXNOH, HeOOXOMMMBIM HHCTPYMEH-
TOM M MaTepHaNIaMHu;

® IpH BO3HHKHOBEHHH aBapHHM IPHBNEKaTh Moboro paboTHHKA 3Heprolexa (Ipynnbl ex-
TponuTaHusA) B oboe BpeMA CyTOK ANA YCTPaHEHMA NMpUYMH oTkasa B pabore DITY (ecnu wer
BO3MOXHOCTH YCTPAHHUTE NOBPEXKAEHHE CAMOMY)

13.2. OGecneqenne 6e30nacHoif paGoTsl IPH MOHTAKE AKKYMYAsiTopubix faTapeii

1321 TlocraBneHHblE aKKyMYAATOPBI HEOOXOAMMO NPOKOHTPONUPOBATH Ha OTCYTCTBHE
NoBpexneHnH

13 22 Tocne ycTpanenns ynakoBKH TUIATENbHO €€ TIPOKOHTPONHPOBATh, YTO0k! CITy4aiiHo
He NOTEPAThL BXOMAUIMX B KOMILNEKT NOCTaBKH neraneit
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BCTpyxinis no 3KCANYATAUMY CTAUHMOHAPHEIX CBUILIOBO-KHC/IOTHBIX AKKYMYNSTOPHbBIX
Garapeit B cocrase OITY ua obrexrax BCC Poccuu

1323 Ybenursca B ToM, ytoObi BCE ONOpbI CTeNNaxa OblIH B KOHTAKTE C NOJOM, HANPAB-
NAOWHE CTENNANKA LA YCTAHOBKH aKKyMyNSTOPOB HAXOANANCH B TOPH3OHTANLHOM NOROKEHHH, 3
camit CTenNaxH HaxOMHANCh Ha mony ycToiiuuso 6e3 konebannii

1324 Ilepen MOHTaXKOM y BCEX 3NIEMEHTOB It MOHOOGNONOB akkymynsTopHoil Oatapen He-
00X0onHMMO TIHATENLHO OMHCTHTE {€CiH HEoBXOMHMO) "MATROR" METANIHYECKOH LETKOR BLIBOMLL,
NEPEMBIMKY K KpernexHble AETaH, YCTPAHHE BO3IMOXHLIE Cnofi OKHCH, BOHMKIIMH BO Bpems
TPaHCNOPTHPOBaHiA i xpanenus TIpu 3TOM HeoOX0AHMMO paboTaTh OCTOPOXKHO, YTOOB! OUHCTKOM
He YCTPaHHUTb CBHHLOBOrO MOKPBITHA DTO He OTHOCHTCH K NETRNSAM U BLIBOLAM aKKYMYQSTOPOB,
HMEIOIIM APYTOE FaNbBAHUHECKOE IOKPLITHE

1325 Kaxnapit 3neMeHT 5011 MOHOONOK HEOOXOMHMO OCTOPOKHO OUMCTHTL MATKORN
BnamHo# Tpannod IIpH 3TOM Henb3s NMPHUMEHSTH pacTBOpuTeNell M APYrUX OYMCTHTENBHBIX
cpencis

13 26 Cyxo3apmiennsie akkyMyasTopbl (6e3 anexTponuta) NPOBEPAOT HA OTCYTCTBHE
AOPOTKOIO 3aMbIK2HHs 3/IEKTPOAOB C NOMOMBIO MErOMMETpa Y aKKyMYIATOPOB, NOCTABASEMBIX
C 3aNUTHIM 3NEKTPONHTOM, & TAKKE Y FepPMETHIHPOBAHHBIX aKKYMYJISTOPOB MPOBEPAIOT BENHYHHY
HanpsXXEHHA NPH Pa3OMKHYTOMR BHeWw el Heny

132 7 AKKyMynATOpBl ROJUKHBL ObITH CMOHTHPOBAHEI B COOTBETCTBMH C TPeOOBAHMAMM
Paznena 7 Hactosmeit Hucrpykiuu

1328 Ecnu BMecTe ¢ aKKyMYNSTOPHBIMM OaTapesMy MOCTABJAETCA TAlOKE aHTHKOPPO3M-
OMHas CMa3Ka, TO CMA3ATh TOHRHM CHOEM BCE OTKPLITHIE METAINMYECKUE YaCTH COenuHMTENel 1
BuiBONOB PaboTarb HeoOXORMMO OCTOPOXKHO, YTOBL! CMasKka He nonana Ha Kpeiky H 6aku akky-
MyasTopoB Ecnu meranu i BhIBOAbI aKKYMYJIITODOB HMEIOT HE CBHHLIOBOE, a APYroe rajlbBaHHYe-
CKXOe NOKPRITHE, OHH B CMA3ke He Hy/KOaloTcs

1329 Jna obecneuenna GesonacHo#t BenuuuHbLl HanpakeHns OarapeH 1O OKOHYAaHHA
MOHTaXa PEKOMEHIYETCH NPOIYCTHTh YCTAHOBKY OMHOMO MM HECKOJLKHMX MEXINEMEHTHBIX CO-
enunuteneii(MOC) VYoranosxy amix MOC MOXHO NPOM3BECTH TONLKO IOCTE NPOBEPKM Ipa-
BUILHOCTH MOHTaXd H H30/auuy GaTapeH BMECTe C TOKONPOBONEMM MOAKO4eHuA ee Kk OIIY.
Ocobenno ato kacaercs Harapeit Boicoxoro Hanpskenns (Gonee 110 B)

13 210 Ilpu mMOHTAXKE 8KKYMYJIATOPOB C pe3b00BbIM COCTHHEHHEM NORTAXKY GONTOB Kpe-
nnenns MOC cremyer npou3BOAMTE ¢ YCHINEM, He NPEBLINAIOINEM YKAa3aHHOIO B MHCTPYKLUH
npoussonuTens IlpeBbillleHHe MOMEHTa 3aTHXKH MOXET BbI3BATh NOBPEKHEHHE COCHMHEHUS W
OCNOXKHHTD TIPOBENEHHE BO3MOXHBIX PEeMOHTHBIX paboT B Gyayiem

13211 Ecny B KOMMJIEKT NMOCTaBKK BXONAT 3aIUMTHbIE H3ONHPYKLIHE KPLILIKH Ha Kak-
ot nommoc MIC, onu nomkHe! Obrrh Hametsl HAa MOC eme no mx montaxa Hiomupyromne
KpBIOKH, ycTaHapnuBaeMmble Ha MOC Kak enHHa® KOHCTPYKLMA, MOIYT YCTaHaBIHBAaTbCA nocie
MoHTaxa MOC

13 212 Toxomposonsl OT xOHUEBbIX BhIBOAOB (GopHOB) Harapeu mOMWKHBI GBITH MpenBa-
PHTENBHO 3aKPEILICHBI A0 COSRMHEHNMA C YKA3SAHHBIMU BHIBOAAMH, YTOOH HE CO3NABATHL HA HMX 1O~
NOAHHUTENbHBIE YCHITHA

13 2 13 MoHTax u 3kcruryaTaums aKKyMyNSTOpHLIX OaTapefl BLICOKOTO HAaNpOKEHWUA CBA-
3asbl ¢ OONBIIOH ONACHOCTLI HOPAXKEHHUS INEKTPHYECKHM TOKOM, [103TOMY BO BPEMS HX MOHTAXKA
HeoOXomMo cobmonaTe CeRyioLIHe NpaBrIa

® NpH MOHTaXe€ aKKyMYNSATOPHEIX Garapeif DOMKHbI ObITh NMPHHATHI MEPB! MO OrpaHHYe-
HHIO HampsxeHia pa3Ouskofi Oarapen Ha CEKUMH HanpsbkendeM 10 110 B, coennueHus Mexmy
KOTOPBIMH YCTARHABAHBAIOTCA B NOCIEIHION0 O4epens N0C/ie NPOBEPKH NPABHILHOCTH MOHTaXa H
H30MAUHH CCKHHFI, H30ARUHOHHBIE KDBIMIKH MEXCEKLUHOHHBIX COEHHHHTCJICI’I ROJIARHBEI UMETL OT-
THUHTENLHYIO OKPACKY OT 3alHTHBIX KphilleK ocTaibHbiX MIC,
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VHCTpYKINA N0 SKCTUTYaTAUNH CTALMOHAPHEIX CBHHLOBO-KHCHOTHBIX 8KKYMYSTOPHBIX
Garapeit B coctaee DITY na obnexrax BCC Poccun

¢ BLINONHATH PadOTY Ha ARKYMYASTOPHBIX Oarapesx BLICOKOTO HanpAXeHHs OOHOMY crie-
UHANKCTY He NOMycKaeTcs,

o npu paboTax ¢ aKKyMyNATOpHbIMH OaTapesmMu BHICOKOrO HANPmXeHH oO03aTeNbHO
NPUMEHEHHE HHCTPYMEHTA C W30JIMPOBAHHBIMH PYHKAMHM, AH3EKTPHUECKHUX MEPYATOR M AU3.Ch-
TPHYECKHX hOBPHROB HIH KIOMI,

¢ 1O OKOHYZHHH MOHTAXA HA BHIOHOM MeECTe y 5arapeM ROkHA ObITh HaAHECEHa HamnMCh
«ARKymynaTopHas GaTapes BbICOKOrO HanpsiheHHAn

13.3. OGecneuenne GelonacHoii paboTe! NPH NPRIOTOBJEHHN 3MEKTPOAHTA M €ro 3a-
JIHBKE B AKKYMYJISITOPbI

13 3 1 Ilpu npHroToBNEHHH INEKTPONIUTA ClieyeT PYKOBOACTBOBAaThCS TpeCoBaHuamu Pa3-
nena 8 Hacrosuueit MHCTpykunn

13 3 2 IIpu paboTax c RUCAOTOH M 3NEKTPONHTOM 06A3aTENbHO UCNONB30BAHHE PE3HHOBBIX
IepYaTOK, PE3MHOBLIX Canor, NPope3nHeHHOro (Gapryka, rpybOImepCTHOro KOCTIOMA MM XN0MYa-
TOSYMaXRHOTO KOCTIOMA C KHCJIOTOCTOH KO NPONHTKON M 3aLUMTHLIX OYKOB

133 3 Tlpu nonamaguy KHCHOTH! MW 3NEKTPONKTA HA OTKPHITLIE YYACTKK Tena HeoOxonu-
MO HEMEIUIEHHO CHATh KHCNOTY TAMIOHOM M3 BaThl MM MAapJii, MECTO NMOMANaHUR MPOMBITH BO-
noi, 3aremM 5% -HbIM PacTBOPOM IHTHEBOH COMbI ¥ CHOBE BOAOH

13 3 4 Tlpu nonagaHuy GpbI3r KMCNOTHI WM 3JEKTPONUTA B r1a3a HEOOXOMHMO NPOMbITH
1x GONBLIIHM KOJHYECTBOM BOXEL, 3aTeM 2% -HbIM PacTBOPOM IHTLEBOH COAbI ¥ CHOBA BOLOI

13 3 5 Tlocne mpoBeseRMA BblNeyKa3aHHbIX Mep cnemyer oba3aTenbHo o6paTHTbes B Me-
IUUHHCKOE YUpexXneHne Ui NOMydeHns KBaTHGHLKPOBaHHOH METHUHHCKOH NMOMOLIK

1336 Kucnora, nonaswas Ha opexuay, Heittpanmyercs 10% -HbM pacTBOPOM Kanbin-
HHPOBAHHOM COMBI

13 3 7 Tlpu paborax B akKyMyJATOPHOM NOMELIEHNH BO BpemA 3apsna Gatapeu ¢ HHTEH-
CHBHbIM a3006pa3soBaBHEM NONMONHHUTENBHO K CPEACTBaM 3auiiThl no 0 13 3 2 neobxomumo uc-
N0J1b30BaTh pecnupatopsl Bpems nposeaenus 3THx paboT HOJDKHO OBITH 1O BO3MOXHOCTH Orpa-
HUYEHO

13 3 8 KoHuerTpHpoBaHHas KMCHOTA JUIA BBOAA B fiefcTBHE HaTapen CyXO3aPMKEHHBIX aK-
KyMYJIATOPOB JIO/DKHA XPAHHTHCH HA 06beKTe TONBKO B 0fbeme, MUHHMANBHO Heobxomumom i
TIIpHrOTOBJIEHHA Tpebyemoro obbema anekrponuTa Jis npHroToBnenns o6bema IEKTPONIHTE, He-
06XomKMOro JUtt KOPPEKLIME ero IIOTHOCTH B 3neMeHTax GaTapeu BO BpeMA BBOJA €€ B NeficTBie
H MIPH 3aMeHE 3arPA3HEHHOrO 31eKTPONMTA B OTAENBHBIX HIEMEHTAX BO BPEMS IKCIUTYATALMY, Cle-
ZYeT HCHIONb30BaTh NpelBapHTENbHO pa3baBrieHHbli BOXHbIH PACTBOP KHCIOTH! ILIOTHOCTBIO
1,400r/cM’ u Hiphe

13 3 9 KorUeHTPHpPOBaHHAs KHCIIOT2 M €€ PaCTBOPbI AOJOKHbI XPAHHTECA B CIIEUHANLHOM
nomemerkn B OyTouisx ¢ oOpelneTkoii, ycTAHOBIEHHBIMI Ha KHCAOTOCTOMKOM NOJTY B ORNHH PRI
Kaxnas Oyreimb nomwkHa GbIth cHabxeHa Gupkoii ¢ ykasaHHeM HAMMEHOBAHMS W ILUIOTHOCTH KH-
CROTEl BYTBUIM M3 MOX KHCOTH! HOJDKHBI XPAHMTBLCA B @HANOTHYHbIX YCIOBMSX

13 3 10 3anpemaercs mepeHockTs OYTHUIM C KMCNOTOI OZHOMY, HAa PYKax WIX Ha CIIHHE
Tepemelnenue GyTeunedf ¢ KMCNOTOI AOYCKAETCA NPOU3BORMTD TONBKO Ha CIELHANBHBIX TENeX-
Kax WIH BIBOEM Ha HOCHUNIKaX ¢ oOpelneueHHBIM OTBEPCTHEM NTOCEpPENHHE, B KOTOpoe OyThuib Bme-
CTe C KOP3HHO# MM AUHKOM JIOJKHA BXOLHTDb Ha IBE TPETH CBOEH BHICOTHI

133 11 Cnemyer Bcerna nOMHHTb OCHOBHOE IPaBUAO NPH MPHIOTOBIEHHH 3JIEKTPONKTA

HH B KOEM CJTYUYae HeJIb3Sl JIHTL BON) B KOHUCHTPHPOBAHHYIO CEPHYIO KHCIOTY!
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HMHCTPYKUHSA 110 IKCTUTYaTALHH C14iHMOHAPHBIX CBHRLOBO-KHCIOTHLIX dKKYMYATOPHBIX
Barapeit B cocrase DITY Ha o6sexrax BCC Poccun

13 3 12 3anuBKy JNCKTPOJMTA B INEMEHTBI CREAYCT TPON3BOAKIb C MOMOLILIO CHPOHA ¢
Pe3dniOLLIM WAPOM, PE3HHOBON Py, CTERIARHOA 1 GapdbopoBof KpymKoii eMrOCTRIO 1 -2 2

13 3 13 Tlpousniibiit 3)¢KTPONKT Ha CTEMN@M M H akKYMYAATOPbI ) NANAIOT TPAMKOH, CMOUCH-
1Ol B PacTBOpE CONbI, & 38T€M MPOTHPAIOT TPANKOI, CMOYEHHOI ABCTHANMPOBaHHOH BOROH, i,
HahOHEL, BLITHPAIOT HACYXO CyxXoi seromibio [Ipu 3TOM CremyeT HCKAIOYHTL AONAflAHKHE PACTBOpA
LOULI BOBHYTPb 3/IEMEHTOB

13 3 14 TlponuTbiii Ha NON 3NEKTPONUT KOJhEH HEMENNEHHO YIANATLCA C NOMOIMBIO CYXHX
onitnok [locne 3T0ro 1104 NOJKEH NPOTHPATLCH TPANKOR, CMOUEHHO!H 8 PACTBOPE KaNbUMHHPO-
BalHOI COIBI, 4 3aTEM B BONE It NPOTHPATHCA Hacyxo [TponuTannsie KicaoToil omuikk cobupator
B AUIHK, FA€ HEATPANH3YIOT KHCIOTY C NOMOLILIO COROBOr0 PacTBOpa

133 15 Cnuvblii 3arps3HeHHbI 3NEKTPONUT MOMEINAIOT B OyThUIH M OTMPABRAIOT HA Cne-
LMaM{SHPOBAHHOE NPERNpivTie uiA yTwindauky CaHBaiL INEXTPOMHT H RHLIOTY B KaHaIH3a-
HHIO HE [OMyCKaeTca

13 3 16 Tlo oxonwauun paloT B ahKyMYAATOPHOM DOMEUIEHMH, 3 TAIOKE TNEPER NMPHEMOM
NMILH 1Ny KypeHneM HeoOXOuMMO BUIMbITE THIATENLHO PYKH M JIHIO € MBUIOM, ONONOCHYTh MO-
NOCTb PTd BOAOH, a pyku 1% -HbIM PacTBOPOM YKCYCHO#H RHCHOTLI

13.4. O6ecneyenue Gesonacnofi paboTsl nPH IKCINYATAUHOHHOM OGCH)KHBAHHH aK-
KYMYJISTOPHBIX YCTAHOBOK

13 4 1 Ilpu paloTax, CBA3aHHBIX ¢ TEXHHYECKHM OOCIY>XHBRHHEM aKKYMYJATODHLIX YCTa-
HOBOK, Heobxonumo coOMONaTL MEpBL, HCKIIONAIOIIHE NOpaXKeHHEe OOCTY)KUBAIOIHEro NepeoHana
3NEKTPHYECKUM TOROM H NONy4EHUE XHMHHYECKHX OXOroB, a Takke mepbl, ofecneuusaroniue yc-
NOBHA B3pbIBOOE30NACHOCTH M MOXKAapOGE30NaCHOCTH B MECTAX Pa3sMELIEHHA YCTaHOBOK

13 4 2 Ilpu paborax ¢ aKKyMyNATOpaMH CleIyeT BCera OMHMTB, YTO [OCACHHHE HMEIT
O4€Hb HU3KOE BHYTPEHHEE 3neKTpHueckoe conporusneHne [lostomy mpu cayyafiHOM KOPOTKOM
3aMbIKaHHH, AdXe Ha ONHOM 3NEMEHTE, BOZHUKAIOT 00Mbluye TOKH paspaia, YTO MOXET ABHTLCS
NPHYHHOM CHIbHBIX OXOT0B MEPCOHANS, B3PLIBA M BLIXOAA H3 CTPOS 4acTH wiu Beeli 6aTapen

13 43 Bo spems axkcunyataunu sce MIC, xak Ipasuno, HOMKHLI OBITh 32KPBITHI ITATHbI-
MH H3ONALHOHHBIMH KpblllkaMy IIpy u3MepeHHu HanpsXXKeHHA 3/EMEHTOB JUIR KOHTaKTHPOBAHUS
H3MePHTENBHBIX KOHKLOB NPHGOpa C BLIBOJAMH 3IEMEHTOB ClIEAYET I10Ab30BATHCA OTBEPCTHAMH Ha
33UIMTHBIX KPbIlKax (€CaM OHM MMEIorcs) B NpoTHBHOM Crydae NpH M3MEPEHHAX OXHOBPEMEHHO
cnemyet ocBoOOXAATL OT 32IIKTHLIX Kpelliek He Gonee asyx MIC

13 4 4 Ilpu paborex ¢ Garapesmu, MOC xOTOpLIX HE 3aL{HIUEHB! W30IUPYIOINHMH KpPBILI-
KaMH, Wil DY CHATRIX H3ONHPYIOUIHX KPbIIIKaX 3aNPEIiaeTcs HCIOIb30BaHHE HEH3ONHPOBAHHOIO
MHCTPYMEHT4, a TRIOKE HOLUGHHE MeTauIHYecKHX BpacneTos u xonen Cremyer raioke MCKTIOYHTDH
I1dQEHHE HA OTKPLITLIL METAHYECKIIE HACTIH 6d mpeu METAINHYECRINX NPEAMETOB

13 4 5 Ilpu paboTax ¢ OIrdpesMi BBICOKOI O HANP:HCHIA CRENyer PYKOBOACTBOBATECR NO
noxeusamy 13 2 13 Kpome 1010, paboTDI, CBA3AHHBIE C AACAHBEM MCTAJLTHYECKHX 10ROIPOBO-
aAumx yacreit 6araped BRICOROrO HanpsOKEHHA (KPOME H3MEPEHUA HanpsXKeHNs) JOJURHbL NPOH3-
BOAMTBCK TONLKO NOCAE OrKMoYeHus OaTapeit oT Harpy3ks u OITY u pa3busku ee Ha Hezonacubie
CEKLMH CHATHEM MEAKCEKUHOKHBIX COENHHITENEH

13 4 6 Tipou3BOACTBO pabOT Ha aKKYMYNATODHBIX YCTBHOBKAX B ONEKNE, CNOCOOHOM Haxa-
TUIHBATh CTATHYECKOE JNEKTPUMECTBO, 3aNPELIaeTcA

13 4 7 Ilpu pabotax ¢ aKKyMyASTOPHBIMH 0aTapesiMu, HaXONALIHMUCK B HOPMANLHOM pe-
*kume paboTel (He 3apsna), NONL3IOBAHME WHCTPYMEHTOM H npuOOpaMu, CNOCOOHBIMH IPOU3BECTH
HChpooOpasoBanue, AOMKHO NOMYChAaThes HA PaccTOAHMH, mpesbiwmatoiem 0,5 M OT BeHTHAALM-
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HHCTpYKIHA 11O DKCANYaTALMH CTALHOHAPHBEIX CBHHLIOBO-KHCTOTHBIX aKKyMYSIATOPHBIX
Garapeit B cocrase MY na o6vextax BCC Poccun

OHHBIX MPOOOK MK MIPEeOXPAHNTENbHBIX KNanaHOB 3neMeHToB Jlonyckaercs NpyMEeHeH e TORLKO
NEPEHOCHBIX NaMII, YCTAHOBJIEHHBIX BO B3pbIBOOE30NACHYI apMaTypy

13 4 8 Ecnu Ha Garapee unu BOSH3K Hee HeoOxommmo npoeeneHue paboT, CBS3aHHBIX CO
cBapko#, naiikoif, ucrnosnp3osaHiem abpasHBHOTO HAH npyroro obopyaoBaHus, cnocobHOTO Bbl-
3BaTb Hckpoobpaszosanue, HaTapes nomkHa ObITH OTKIOYEHA OT NEKTPONMUTAOUIER YCTAHOBKH H
Harpy3ku Ha Bce Bpems npoBeneHHs pabor, a nomelnenne nepex Ha4anoM paboT HOMKHO ObiTh
MCKYCCTBEHHO NPOBETPEHO B TEYEHHE Haca

13.5. OGecneuenne Ge3onacHoit paGoThb! NPH XpaHEHHH H TPAHCHOPTHPOBAHUH AKKY-
MYJASTOPOB

1351 TpaHcnopTHpOBaHHE K XpaHEHHE aKKYMyJATOPOB NOJUKHO OCYIUECTBAATLCH, Kak
HpasuiIo, B TPAHCMOPTHON ynmakoBke nmpom3pomurenst Ilorpyska ¥ pasrpy3ka akKyMyJsaTopoOB, a
TAKKE WX NepeMelieHue AOMKHBI TIPOM3BOMMTBLCA MEXaHM3upoBaHHbIM cnocobom Jlomyckaercs
[pOBENEHHE YIIOMAHYTHIX paboT pyuHbIM COCOOOM NPH BECE 31€MEHTOB H MOHOGI0K0B 10 50 Kr
Ilpu 31oM DOMKHBL ObITH NPHHATHY MEpPHI, HCKINIOYAIOLIUE TIOBPERAEHHE KOPITYCOB H KpPHILIEK aK-
KyMYJIATOPOB, TPAHCIIOPTHBIX MPOOOK U MPEROXPAHHUTENBHAIX IIIANAHOB, & TKKe NOBPEXAEHHE HX
BBIBOZIOB

13 5 2 IlepeHocka anemeHTOB # MOHOONIOKOB KpeneHHEM 3a HX BLIBOMBI 3a0peinaeTcs

13 53 XpaneHue 3aniThIX INEKTPOJIMTOM aKKYMYJSTOPOB OTKPHITLIX THIIOB H F€PMETH3N-
POBAHHBIX aKKYMYJISTOPOB JIOJUKHO OCYLIECTBIATACA B CyXHUX NPOBETPHBAEMBIX MOMELEHHSX NPH
TeMriepaType OKpyawouie# cpenbl, NOMyCKaeMoit AN KAHHOro THNA aKKyMmynsaropos [Ipu atom
DOJHA HCKIIKOUATLCA MX MepMeTHYHAs YKYTIOpKa B TPAHCTIOPTHOI MM KHOH Tape

13 5 4 Tlpu npoBeneHUM MX 3apana MO OKOHYRHMK OYEPENHOTO CPOKA XPAHEHHR HOIKHBI
cobmonatscs npasuna GesonacHoit paBoTe!, H3nOKeHHbIE B noxpasmenax 13 1 u 13 4
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HuUTpY KItiA 00 SKCIUTYaTALHH CTAIMOHAPHAIX CBUHIOBO-KHCIOTHBIX AkhyMYIHTOPHELIX
6atapeii B cocrane JITY ua obnexrax BCC Poccin

Cnucox aureparypni

1 b A lTuonTKoBCKHI «DKCTUTYaTaUMA 3NEKTPHUECRHX aKKYMYAATOPOB Ha NPEANpPUATHNRX
anexTpocBs3uy, M, «Ceraabn, 1969 r

2 IIpasuna ycrpoficrsa snexkTpoycraHosok I'n 4 4 M, DueproaTomusaar, 1986 r

3 TIlpasuna 3KkCruTyaTaUMH 31€KTPOYCTaHOBOK noTpebuteneii, M , DHeproaromusaar,
1992r
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®PAHC»
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HHcTpykuus no sKCnlyaTaly CTaLHOHAPHEIX CBHHIIOBO-KHCIIOTHBIX aKKYMYJIATOPHBIX
6arapeii B cocrae JTTY Ha o6nekrax BCC Poccun.

Ipunoxenne 1
(pexomeHnyemoe)
dopma aKKYMYJASATOPHOro XypHania
(c npumepoM 3anonHeHNs)

Barapes ykomnnekrosaua 28 akkyMyasTopamu Tina 10 OPzS 1000,
HOMHHaJIbHO!T eMKkoCThIO 1000 A4, HOMHHANBHBIM HanpaxeHuem 60 B
Beenena B nejictBue despanp 1998 r
QakTHYecKas eMKOCTb, NIOTy4eHHast 0T 6aTapen IpH BBOLE B IKCTUTYaTaLKIO,
946 A4 npu Toke paspsiaa 100 A u Temnepatype anekrponnta 11 °C

Hanps- Tox | ®aktu- | Ilapa-
Hara Bpemst | xenue | paspsa | ueckas | merpwr
{(deBpans barapen | a, A | emxocr Hanpsxenue
1998 1) B b, Au | nanp
1 2 3
IIOTH
U 2,23 2,24 2,23
10 10-00 62,4 - - d 1,240 | 1,240 } 1240
U 2,16 | 217 | 2,15
11 8-00 60,5 100 - d 1,240 | 1,240 § 1,240
U 1,94 1,95 1,94
1§ 13-00 54,5 100 500 d 1,200 | 1,205 | 1,200
U 1,91 1,92 1,91
11 16-00 53,5 100 800 d 1,180 | 1,185 | 1,180
U 1,89 1,90 1,89
11 17-00 52,9 100 900 d 1,160 | 1,165 | 1,160
U 1,88 1,89 1,88
11 17-28 52,6 98 946 d 1,150 | 1,155 | 1,150
U
d
U
d
U
d
U
d
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HucTpy niMa 10 3KCNTYaTAIMM C1ALMOHAPHEIX CBHHLOBO-KHCIIO LHBIX BKKYMYAATOPHBIX
Gatapeii B coctase DIV na ofsexrax BCC Pocciu

HMcxontbie nalHble WS shcnayaraiun darapei

IaoTHocTb 3a€ekTpo- 3apsaauelit TOK, A Pa3spanuuiit Ton, A, npH pexuMax
nuTa, r/cm’ paspsna

B Hadane | B KOHLE | MAaKCHMAILHO | HOPManbibii

paspsaua | paspsama | -nonycrumbiii | mns DY 3u Sy 104
1,240 1,150 150 100 243 173 100
W AJOTHOCTH 3IEKTPONHTA OTACIBHBIX aKKyMyIsSTOPOB

4 5 6 7 8 9 10 11 12 13
223 1223 1223 | 222 | 223 {223 | 223 | 223 | 222 | 223
1,240 | 1,240 | 1,240 | 1,240 | 1,240 | 1240 | 1240 | 1240 | 1,240 | 1,240
2,16 | 216 | 216 | 2,15 | 216 | 2,16 | 2,17 | 217 | 2,15 | 2,16
1,240 | 1,240 | 1,240 | 1,240 [ 1,240 | 1,240 | 1,240 | 1240 { 1,240 | 1,240
1,94 1,95 1,95 1,94 1,95 1,94 1,94 | 195 1,94 1,95
1,200 | 1,200 | 1,200 | 1,200 { 1,200 | 1,200 | 1,200 { 1,200 | 1,200 | 1,200
1,91 1,92 1,92 1,91 1,92 1,91 1,91 | 1,92 1,91 1,92
1,180 | 1,180 | 1,180 | 1,175 | 1,180 | 1,180 | 1,180 | 1,180 | 1,175 | 1,180
1,89 1,90 | 1,89 1,88 | 1,90 1,88 1,89 | 1,90 1,89 1,89
1,160 [ 1,160 | 1,160 | 1,155 | 1,160 | 1,160 | 1.160 | 1160 | 1,155 | 1,160
1,88 1,89 | 1,88 1,87 | 1,88 1,88 1,88 1,89 1,87 1,88
1,150 | 1,150 | 1,150 | 1,145 | 1,150 | 1,150 | 1,150 | 1,150 | 1,145 | 1,150
«HAudopmcaassy, 1998r.




HHCTpYK[lHﬂ 110 3KCIUTyaTalHH CTAllHOHAPHBIX CBHHIOBO-KHCIOTHBIX AKKYMYJIITOPDHBIX

Garapeit B coctase 31TV na o6vexrax BCC Pocenn

Iapa-

METPbI Hanpsxenne M NROTHOCTh 3NEKTPOAHTA

Hanp

TUIOTH 14 15 16 17 18 19 20 21 22 23
U 223 1223 1223 | 223 {223 | 223 | 223 223 | 223 | 2,23
d 1,240 | 1,240 | 1,240 | 1,240 | 1,240 | 1,240 | 1,240 | 1,240 | 1,240 | 1,240
U 2,16 | 2,16 [ 2,16 | 2,16 | 2,16 | 2,16 | 2,16 | 2,16 | 2,16 | 2,16
d 1,240 ] 1,240 | 1,240 | 1,240 | 1,240 | 1,240 { 1,240 | 1,240 { 1,240 | 1,240
U 194 | 194 | 195 | 194 [ 195 1,95 1 194 [ 195 | 195 | 1,94
d 1,200 | 1,200 } 1,200 | 1,200 { 1,200 | 1,200 [ 1,200 | 1,200 | 1,200 | 1,200
U 1,91 [ 1,91 | 1,82 | 1,91 1,92 1 192 | 191 | 192 ] 1,92 | 191
d 1,180 1,180 ) 1,180 | 1,180 | 1,180 |} 1,180 | 1,180 | 1,180 | 1,180 | 1,180
U 1,88 | 1.89 | 1,90 [ 1,88 1,90 | 1,9 | 1,88 | 1,90 | 1,89 | 1,88
d 1,160 { 1,160 | 1,160 1,160 | 1,160 | 1,160 | 1,160 [ 1,160 | 1,160 | 1,160
U 1,87 | 1,88 | 189 | 188 | 188 | 180 | 187 | 189 | 1,87 | 1388
d 1,150 1 1,150 | 1,150 | 1,150 | 1,150 | 1,150 | 1,150 [ 1,150 { 1,150 | 1,150
U
d
U
d
U
d
U
d

Jara nonueku Temmeparypa
IOUCTHILTHPO- 3NEKTPONUTA,
BaHHOH BOIBI °C
Konunyecrso, n Hara
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Hu( rpy KUMS TI0 JKCILUTYa LalUfH C13ITHORAPHBIX CBHHLIOBO-KHC/IOTIBIX 2KAYMYRATOPHBIX
Garaped B cocrase DITY na obbexrax BCC Poccin

24 25 26 27 28 29 30 31 32 33

223 1223 1223 | 2,23 | 2,23

1,240 | 1,240 | 1,240 | 1,240 | 1,240

216 { 2,16 | 2,16 | 2,16 | 2,16

1,240 | 1,240 | 1,240 | 1,240 | 1,240

1,04 | 1,94 | 1,94 | 1,95 | 1,95

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

1,901 | 191 [ 101 [ 192 1,9

1,180 | 1,180 | 1,180} 1,180 | 1,180

1,80 | 1,89 | 189 { 1,90 | 1,90

1,160 | 1,160 | 1,160 | 1,160 | 1,160

1,87 | 1,87 | 1,88 | 1,89 | 189

1,150 | 1,150 | 1,150 | 1,150 | 1,150

Pacuer:
1.Cy=946 Aunput=11°C
Ce 946

2 C,= = = 1000 Ag
1+z{t-20)  1+0,006 (11 -20)

C. 1000
- 100% =
Cio 1000

3.e= - 100% = 100%




Hll(,prKu“’l 10 JKCIUIyaTauHy CTalHOHAPHBIX CBUHLIOBO-KHCITOTHEIX AKKYMYJIATOPHbIX
6arapeii B coctase D1V Ha o6nexrax BCC Poccun

Tpunoxenne 2

Pexomennyembiii nepedenb H3MepHTEIbLHbIX NPHGOPOB A8 TeXHHUECKOr0 06CHYKUBAHHSA
KK} MYJSTOPHBIX YCTAHOBOK

ITpu npoBeneHuH H3Mepennil Ha aKKyMyIATOPHBIX YCTAHOBKAX AOITYCKaeMas MOrpelHocThb
M3MEpeHHA He NOKHA MPEBbINATH 3HaYeHNH, npuBeneHHbIX B Tabn 12 1

Tabauua [12 1
Bun u3Mepenns JHonyckaemas norpemnocts, %
Hamepenne nanpsxkenns nocTofHHOro ToKa B npe-
nenax +0,5
1-10B +1
10-75B +1
75 - 500 B +1
H3mepenue NOCTORHHOTO TOKA +10
Hamepenne conpoTHBREHHA U30OIALNYK +1,5
H3meperue MNOTHOCTH NEKTPONHTA +1
H3meperne Temneparypsl

[Tpusenetuslit 8 Tabn I12 2 nepeyens n3amepHTENLHLIX IpbOpoB BIOpaH ¢ yaerom Tpebo-
BAHMH K JOMyCTHMOI OrPelHOCTH H3MepeHtA, ykasanHo# B Tabn I12 1

Tabanua I12 2
Hawkmenosauue npnbopos Yucno, wr FoCT, TV,
Ha Ha uex HOpMab
YCT2HOBKY (rpynmy)

1 Mynsmerp undposoii - 1Ha4-5yc

TaHOBOX
2 BonbrMmerp M250 ¢ npe-
aenom usmepenns 0 -3 B 1 1 TY25-04-3168-78
3 Meraommerp M4100/3 - 1Ha4-5yc-

TaHOBOK TY25-04-2131-78
4 Hafop IDyHTOB, KOMILIEKT - 1 -
5 Jlencumerp Thna A c nu- 2 na 5 ycra-
neTKoi 2 HOBOK T'OCT 895-66
6 TepmoMeTp AnA aKKymy- 1 Ha akk 2 na 10 ycra-
JIATOPOB rpymmy HOBOK I'OCT 2823-73
7 Tepmomerp OpTOBOH 1 2 Ha 10 ycra- TVY25-11-447-76

HOBOK

Tpumeuanne JlomyckaeTcs 3amMeHa BbIIIENEPEUHCIEHHLIX MPHOOPOB Ha npyTHE ¢ aHano-
THYHBIMH METPOJIOrHYECKHMH XapaKTepHCTHKAMH
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ldncnpykulu 10 IKCIUTYATRIHH CTAIMOHAPHBLIX CBHHLIOBO-KHUCAOTHHIX BKKYMYAATOPHEX

Barapeii b coctane DY na obnexrax BCC Poccun,

Mpunoxenne 3

Pexomenayemulii nepeden aBAPKItHOTO 3anaca HUCTPYmenta, npucnocobaennii n
MATEPHAIO0B A5 TEXHHYECKOro 06CAYKHBAHHA AKKYMYAATOPHOR YCTAHOBKH

HaumeHosanue

Konuyecrso

I'OCT, TY, Hopmans

1 HaBop u3014p0oBaHMbIX Fae4YHbIX KO~
ueii (10x12, 14x17, 17x19, 22x24, 24x27),
KOMIUNEKT

2 Kmou aunamomerpuyecknii ¢ Habopom
cMeHHbIX ronoBok (10-24), koMIuiexr

3 TlepenocHad namna B 3aUIHTHOM B3Dhbl-
Bo6e3onacHoM uCnonHerHHU Ha 12B

4 YnnuHurenn

5 Ilonmxarownii Tpanchopmarop
220/12B

@oHapb KapMaHHbIH

BaseauH TeXHW4ECKMit, Kr
JlocxyT xnomuarobymaxHbiii, K
Coza nByyrnekscnas, Kr

O o0 -3 On

1 Ha 4 - 5 ycrano-
BOK

1 Ha 4 - 5 ycraHo-
BOK

1 Ha 4 - 5 ycraHo-
BOK

1 Ha 4 - § ycrano-
BOK

I'OCT 2839-80

TOCT 782-59

Hns BuinonHenus paboT Ha aKKYMYNATOPHBIX YCTAHOBKaX ONEPATUBHLIA (ONEPAaTHBHO-
PEMOHTHbI) NEPCOHAN AOJKEH NMONB3OBATECA CHELOALKIOH H 38IMHTHBIMU CPENCTBAMH, NpERy-
CMOTPEHHEIMHA [0 HOpMe 3alMTHEIE CPENCTBa HE NOJLKHLI MMETh NPOCPOIEHHOE BPEMA aTTeCTa-

114371

52



HHCTpyKums N0 SXCIUTYATAIMA CTALHOHAPHBIX CBHHIIONO-KHCIOTHBIX AKKYMY/IATOPHbIX
Garapeii » cocrase STV ua oGsexrax BCC Pocenn.

IMpunoxenne 4

Ceenenusi 0 BAMSIHMM NpuMeceii HA PaboTy AKKYMYAATOPOB B HX COCTOSIHIHe

1 Creness BAHAHHA NPUMeECe B UCXOMHBIX MaTepHanax, NPUMEHAEMbIX IS HIrOTOBIEHHS
aKKVMYJITOPOB, B KHCOTE H B RHCTH/THPOBAHHOM BOME, HCNONB3YEMbIX MNS NMPHTOTOBNEHI
3NEKTPONHTA, CYWIECTBEHHO 3aBHCHT OT HX konuuectsa Kpome Toro, kombunaums npumeceii
BJIHSET 3HAYHTENLHO CHIIbHEE, YeM KAKNAS MPHMECh B OTAENLHOCTH

2 B npon3BoiCTBE CBHHUOBO-KHCIOTHBIX aKKYMYSITOPOB A 00ecneueHis 3anaHHbIX Xa-
P2KTEPUCTHK M NPUEMIEMBIX CPOKOB HX CIYKObl IPUMEHAIOTCS, KaK NPABHIO, MATEPHAIEI C 1OC-
TAaTOYHO PETNIAMEHTHPOBAHHBIMH BENTHYHHAMH NPUMeECEil KaK MNA M3rOTOBJIEHHS TUIaCTHH, TOKOC-
Gopos 1 GOPHOB, MPHUIOTOBAEHMA CBHHIOBOM NACThI, TAK M IUIA COCTABIEHUSA DEKTPOKTA repme-
THU3HPOBAHHBIX 2KKYMYNATOPOB

3 B npouecce 3kCIUTyaTalHH NMPHMECH MONANAIOT B KKYMYJITOPBI OTKDPBITBIX THIOB Kak
NpaBHJIO NPH HCMONB30BAHMH HEKAYECTBEHHOH BOAbI ANA BLIPABHMBAHMA YPOBHS W IUIOTHOCTH
3NEKTPONUTA H, KPOME TOTO, NPH NPHMEHEHHH HEKAYECTBEHHON KHUCNOTHI Ul NPUrOTOBNEHHA
3EKTPOJINTA NPH BBONE AKKYMYJIATOPOB B IKCILTyaTaLMIO

4 Huxe paccMOTPEHO BIMSHHE T€X NPHMECEH, KOTOPbIC PErIAMEHTHPOBAHBI CTAHAAPTAMHU
Ha KHMCJIOTY H Ha AUCTHJUTHPOBAHHYIO BOXY

41 Mapranen 0xa3bIBacT BPENHOE BAMSAHME Ha JEKTPORb! obenx NoNSpHOCTEH, yBemiuu-
Bast Mx camopaspan OOpasyrowmasncs y NONOKMTENbHBIX 3/1eKTPOZIOB MapraHueBast KHCI0Ta Okpa-
IUHBAET 3JIEKTPOJHT B p03OBO-MMHHOBbIﬁ uBser EMxocTh NONoXHTENbHBIX 3NEKTPONOB CHIIBHO
CHIKAETCs BCJIEACTBHE 3aKYTIOPKH NIOP aKTHBHOM MacChl IBYOKHCBIO MapraHua Y OTpHUATesbHbIX
3NEKTPOROB Hapsxy ¢ 0GpasoBaHHeM Cysbdara CBHHIA BBIIENAETCS YEPHAN TUIEHKA NBYOKHCH Map-
TaHua, BCIUILIBAIOIAs Ha MOBEPXHOCTD M YaCTHYHO OCENalolas Ha cTeHkH 6aka, a Ha MOBEPXHOCTH
37EKTPONA NOSABASETCs pbOXiblii cnoli, nocrenexnxo onmanarommii Ha nHo Gaka Bo Bpems 3apana
aKKyMYJIATOPOB, 3/1€KTPO/bl KOTOPBIX 3arPA3HEHB! ABYOKHCHIO MapraHlla, HHTEHCHBHO BbLUIENAETCS
BONOPOX @ 3EKTPOALI c1abo noxsepraioTcy 3apsany, T k Gonbinas 4acTh 33pANHOTO TOKA HOET Ha
OKHCJIEHME ABYOKHCH MAapraHia W YacTHYHO Ha BBIZEEHHE KHCIOPONd, KOTOPBIR y HCNPABHLIX
aKKyMyNATOPOB MAET Ha OKHCNeHHe Cynbdara cBHHUA B OByokuck ceuHua IIpouecc sapsana He
ZOCTHraeT MIySHRHbLIX CJI0eB aKTHBHOH MAcChl H3-33 3aKYMOPKH NOBEPXHOCTHOTO C/IOS ABYOKHCHIO
mapradua IlpakTnuecku criocobsl ynaneHus mapraHua ¥3 akKKyMYyJSTOpoB He paspabortawsi, no-
3TOMY, €CITH B aKKYMYJISTOPHOI KHCNOTE KM NHCTHILIHPOBAHHOH BOIC ROPMBI NMPHMECH MapraHua
NpeBHINArOT TPeGOBaHUS CTAHAAPTOB MIH TEXHHYECKOl TOKYMEHTALNY H3rOTOBHTENS, IIPHMERATD
HX AJiA TIPHIOTOBNEHHA 3EKTPOJIMTE HIH JIOIHBKH B AKKyMYJISTOPbI B IPOLIECCE IKCIUTYyaTALlHH He
cnenyer

42 JKeneso asnzerca Hauboee YacTO BCTPEYAIOEHCA ¥ JOCTATOUHO OMACHOH JUIA aKKY-
MYTSTOPOB NPHMECHI0 B npolecce 3apAna akKyMyasTopa CONb OKHCH JKene3a ¢ MOJOXHTENbHBIX
3NEKTPONOB NEPEHOCHTCSA K OTPHLATENbHBIM, OKHCIAA IyO4aThlii CBHHENL M, Takum obpasoM, pas-
psxkas nocnenHue IIpu paszpane xeneso BHOBb MEPEHOCHTCA K MONOXHTENbHLIM 3J€KTPONaM H
npouecc nosropsierca Cyas no TNpHBeCY, KOTOPBIA NONY4aloT OTPHLATENbHbIE 3NEKTPONbI MPH
HATHUMH B 3JIEKTPONNTE KOJIHYECTBA XKeje3a, MPeBHILIAIOIEro HOpMy, nocnenHne Sonee noosep-
KEHbI Er0 BJIMAHMIO, YeM MOJIOXKHTENbHbIe MeKTpoasl OnHaxo npu DOABLUIMX KOTHHECTBAX Kene-
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MHCTPYKIHA 110 IKCILNYA (1K CTALMOHAPHBIX CBHHIIOBO-KHCHOTHBIX AKKYMYATOPHLIX
6arapeit B cocraee DY na o6rexrax BCC Poccuu

33 B ahKYMYASTOPE ero BO31€efiCTBHE Ha MOAONKHTENbHbIE 3AEKTPOABI MOXKET CTaTh Pa3pyLUHTENb-
HbIM 113-32 NTOTEPH HMH MEXaHHMECKOIi NPOYHOCTH LlBeT MOMOKHTENBHLIX 3IEKTPONOB NpHoGpe-
TaeT KpacHOBAThII OTTEHOK 2 EMROCTb ~ CYHIECTBEHHO CHHXKAETCA BpenHoe BO3REHCTBHE XKeesa
HamHoro cnalee BO3AEACTBHA MApraHiua, OIHAKO MpeBbILIEHHE NOMYCTHMON HOpPMbL kenesa B
3neKTposIirTe B HeDonbUINX PaiMepax Hen3BexHO BENeT K yBENMYEHHIO CaMOpaspslla aKKyMyIsTO-
pOB, & npu GOJLLUHA NOJSX NPHMECH - K BLIXOIY aKKYMYyAATOPOB u3 cTpos [lonHoe ynaneHue xe-
ne3a i3 3NIEKTPONHTa BECHMa 3aTPYAHEHO, OXHAKO ANA CHHXEHHA [PHMECH XKeNe3a Ha NpakTuxe
MPHMEHSIOT ABYX-TPEAKPATHYIO CMEHY 3JEKTPOJINTA B CAEAYIOWEM AOPAIKE AKKYMYIATOPHYHO
faTapero paIpARaloT, YAANAIOT INEKTPOIHT H3 aKKyMyJATOPOB, 3a/IHBAIOT B aKKYMYAATOPb! MHC-
THARMPOBAHHYIO BOIy M CTaBAT BaTapero Ha 3apsan

3ateM BOLY B ARKyMY/IATOPaX 3aMEHAIOT NEKTpONHTUM, Oarapero paspsxaior u bepyr npo-
Oy anexTponiTa Ha aHaans Ecnu senuuuba npumeck octaercs euie Sonpwoit, anexTponur 3ame-
HSIOT Ha 3NeKTPOJIHT cnadoil IIOTHOCTH ¥ NPOBOLAT NosTOpPHEH 3apsa Ilocne cmenbl snekTpo-
nwTa i paspana Gatapens GepyT nosTopHyro npody anexTponuTa Ecnu pesyAbTarb! aHanusa npodsi
NOKAa3bIBAIOT, YTO COZEPKAHE Kee3a B INEKTPONIHTE €lic BEIHKO, NPOLECC NEYEHHA NPOROIDKa-
o7

4 3 Mbuubak neficTByeT Ha OTPHHATENbHBIC 3IEKTPONLLI, BEI3LIBAsA UX CynbdaTaunio Hz-3a
HOBLILEHHA OAAPH3AUMH OTPHLATSALHEIX JIICKTPOI0OB NP 3apAne CTabHAN3IIPOBAHHEIM TOKOM
HaNpsKeHHE Ha sRKyMYJATOpPAX MOCTHraeT Benuui 2,8 - 3,0B O6urMHo MBIWIBAK B 3JEKTPONHUTE
HaXONHTCA B HEGOMBIIOM AQIMYECTBE M 1IOC1 €NEHHO BHIXOIHT M3 HETO B BUAE AROBHUTOTO MbILIbA-
KOBHCTOrO BOAOpOXa, obnanaiomiero 3anaxoM 4eCHOKa

44 CypsMa B [POW3BOACIBE OTKPBITHIX THNOB CBHHIIOBO-KHCJIOTHBIA AKKYMYISTOPOB
NpHMEHsAETCH ANA NOBBIIEHHR TeXHONOru4HocTH cbopki u obecnevenus reobxonumoi npoysHo-
CTH NONOXHTENbHLIX 31eKTPosioB Hauuuse CypbMbl B COCTABE CIUIABA PEUIETOK [ONOMHTENBHBIX
3NEKTPOAOB CNOCOBCTBYET ManoMy paibpocy HaNpsKeHHs AKKyMYIIATOPOB B cocTase bartapen kax
NIpY ee 3apszie, TAK W npH paspsase ONHAKO 3TH NONOXKHTENbHbIE Ka4€CTBa IPHMECH CypbMbi 060~
Pa4iBAIOTCA MOBLIEHHBIM CAMOPA3PALOM 8KKYMYJIATOPOB BCHEACTBHE TOFO, YTO IIPH 3apane ax-
KyMYJIATOPOB YacTh CYPbMbl Y€pe3 3/IEKTPONMT IEPEHOCHTCA Ha OTPHLIATENLHEIE 3NEKTPOXBI, OCe-
nas Ha ry0uarblii cBuuen M obpasys co CBHHLOM KOPOTKO3aMKHYThie napsl (ryOuarslii cBHHeN
cynbbarupyercs) IIpouecc HAET HHTEHCHBHEE C POCTOM BENHIHHBI NPHMECH CYPLMbI B PEIIETKAX
NONOXUTENbHBIX INEKTPOACB H C yBeiH4eHHeM HapaboTku X KOHIUY cpoka cryxkObl aKKyMynsTo-
pos

4.5 Xnop nonagaer B NEKTPONHT 8KKyMYJATOPOB ¢ RUCTHLIMPOBEHHON BOAOi MM C 8K-
KYMYJISTOPHOHR KHCAOTOM, conepiaineil CONAHYIO KMCIOTY WiH ee conn Ha NOMOXHTENbHBIX
3NEKTPOAaX B Pe3yNbTaTe B3aMMONEHCTBMA COMMHOM KMCNOTHI C IBYOKMCBHIO CBHMHUa obpasyercs
xnopucTeiii cBuHen Ilpu 3T0M Bainenercs ¢BoOOMHKIR XJI0D, CO3NaBAN XapaKTEPHLIA peskuil 3a-
nax Ha oTpuuaTesbHbIX 3NEKTPOAAX Pe3yNbTaT aHANIOMHYHOIO B3aHMOAEHCTBUA NPHBOIUT TAKKE
K 00pa3oBaniio XNOPHCTOro CBHHLA C BLIAENEHHEM BOJOPOLa

Ioxn BanAHMEM CEPHOM KHCHOTH! XJIOPHCTHIH CpiBel 0601X THNOB 3NEKTPONOB MpeBpalna-
erca B cynbaT cBUHUA € 00pasoBaHHEM CONAHON KHUCAOTHI, U Aanee npouecc nosropsercs Cynb-
tar ceuHua, 0Opa3oBaBIIMACA Ha 3NEKTPORAX, MPUBOXMT K YMEHLIIEHHIO EMKOCTH a8KKYMYJATO-
POB, NOCRONbKY KOpKa Cyabdara, 3aKynmopisas TOpPb! aKTHBHON MAacChl, MELIAET YYaCTHIO Nexa-
LHX [OX 3TOff KOPROH aKTHBHBIX MaTepHANOB B TOKOOGPasyIOUIHX 3/EKTPOXHMHYECKHX MPOLEC-
cax Takim 00pa3oM, XJOPHCTHIE COSIHHEHHA BLI3bIBAIOT MOBBIWEHHEIN CaMOPa3PAA AKKYMYATO-
POB H CHIDKIOT CPOK CITYkObI BCISACTBHE KOPPO3NH OCHOBL NONOKHTENLHLIX 3NEKTPOSOB
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HucTpykuma no 3xcimyaratiy CrauMoHapHsIX CBMHLOBO-KHCIOTHBIX AKKYMY/IATOPHBIX
Gatapeit B cocrase DITY na o6nexrax BCC Poccun

baronpuATHeIM 1017 aKKyMYJITOPOB, 3arPA3HEHHBIM XTOPOM, ABNSETCH TO, YTO XJIOp CaM
MEIIEHHO YOANAETCA H3 3NEKTPONNTa, 0COOEHHO Yy GaTtapeli, TORBEPraeMbIX 4aCTLIM LIHKNAM 3apsi-
na-paspsana [lo3ToMy pamHkanbHbiM METONOM NedeHa SaTapel, 3arpA3sHeHHbX XIOPOM, ABIAETCS
NpOBEIeHHe TPex-HeThIPEX MOMHLIX UHKJIOB Pa3psana-3apaaa HOPManbHbIM (ZECATHYACOBEIM) pe-
KHMOM, a JT4UIHM CpeacTBoM GopbObl € XI0pOM - NMPODHAAKTUHECKHE MEPONPHATHS, HAaNPaBeH-
Hbi€ Ha MPENOTBPaUIeHHe NONalaHHe ero B aKKYMYSTOPb!

46 Oxucabl 23078 4 230THAA KHCI0TA OKa3biBAIOT B OCHOBHOM BPENHOE BJHAHHME Ha ak-
THBHYKO MACCy OTDHLATENbHbM 3EKTPONOB, OKHCNSA CBHHEU B OkuChb OKMCh CBHHUA, B CBOIO
ouepenb, BCTYNas B PeakUHIO C OCTABUIENHCS HEUCMONb3OBAHHO KuCnoTOM, 0Bpasyer a30THOKMC-
JIYI0 CONb CBHHHA H BOAY A3OTHOKHMCNAf CONb CBHHUZ NMPH PEaTHPOBAHMM C CEPHOH KHC/OTO#
npespatuaercs B cyabdat ceuiua I[lpn 3TOM BhIZensercs cBobogHas a30THaw KMC1I0Ta M fanee
HpoLece NMOBTOPSeTCA, B Pe3yNbTaTe Yero pacTeT KONHYECTBO Cynb(arTa Ha OTpHUATENbHBIX ek~
Tponax Bo3sneficTBie a30THCTBIX COEMMHEHHH HA NMONOXHTEAbHbIE 3NEKTPOAL MEHEe 3aMETHO H
TIPUBOIMT B OCHOBHOM K KOPPOLHPOBAHMIO HX OCHOBBI, CHHXag MEXaHWYECKYI0 NPOYHOCTh JJIeK-
TPOROR

Bo Bpems kaxnoro 3apana 4acTh a30THOH KHCNOTHI YAANAETCA U3 NEKTPONHTA BMECTE C ra-
3aMH B BHZe HBYOKHcH asora [loIToMy C TeueHHeM BPEMEHHM €€ KONUYEeCTBO B JJIEKTPONHTE
ymeHblnaercs Jleuenue aKKyMYJSTOPOB, 3JEKTPONHT KOTOPHIX 3arpA3HEH NPHMECSMH a30THOI
KHCNOTbl, IPOBORAT 2HAJNIOTHYHO OMHCAHHOMY Bblilie cI0CcoOy BBIBENCHHS H3 BJEKTPOINTA NPHMe-
cH xeneza

47 AmMmouu# Binser GOPMHADPYIOLIE HA NOJNOXKHTENbHbIE 3EKTPOMbL, @ TAKXKe NPHBOANT K
HeOOBINOMY CaMOpa3psdy 3NEKTPoRoB ofemx nojsipnocreit Boamoxuoe ero nosnexue B anek-
TposnuTe - abcopbina ammMHaka CepHOR KiCIOTOH

48 Menb nonafaeT B 3NEKTPOJHT Kak IPaBHiO NpH ROIKMBKE BOAbI H HE OKAa3blBACT 3a-
METHOIO BIHSHUA HA HNEKTPOALI AKKYMYJLITOPOB, HaxoAsumxcs B pabore OmHAKO, eCH aKKyMy-
JIATOPBI, 3NEKTPONHT KOTOPbIX CONEPKUT NPHMECh MEXH, HAXOAATCA ANHTENLHOE B COCTOSHHH 110-
KOst (HanpHMep, XpaHeHis), INeXTPOAbl 06X NONAPHOCTE! MOTYT NOKPEITHCA TOHKHM CNOEM Me-
M, B PE3yNbTaTE YEro AKKyMY/STOpb! CTaHyT HecrnocobHbLIMH MpUHHMATh 3apan Y paboraronmmx
3KKYMYJISTOPOB IIPH HAJMYMH B 3/IEKTPONUTE MpUMecH Menu Habmonaercs romxybas oxpacka mo-
cnenrero C TeyeHHeMm BpEMeHH Mellb OTKJIANBIBAETCA B BuAe rybuyaroro Cios Ha NOBEPXHOCTH
3JIEKTPOMIOB H 3aTEM 3TOT CNOf OMAanaeT Ha IHO

49 JlnaTHHA SBJASETCS ONHMM M3 CAMBIX BPEAHBIX 3arpA3HUTENei INEKTPONHTA H MOXET
NONafiaTh B AKKYMYNSATOPLL IPH HCNONB30BAHHK BEHTHAALMORHBIX npobok ¢ pekombGinanueit rasa
IIpu nonanaH¥K B SNEKTPOJIMT ILIATHHA AaXKE B HHYTOXHBIX KOJTHYECTBaX BhI3piBaeT GypHOE BhI-
aeneHHe Bouopona (aKKyMynsToOpsl HENPEepEIBHO «KHMAT») Yepes 4-5 uHKIOB 3apana-paspsaa eM-
KOCTbh aKKYMYJSITOPOB CHipKaercst Gonee, yem Hanonosuny OTpHLATENbHbIE 3AEKTPOAbI Pa3Mar-
YAI0TCS M CTAHOBATCS HENPUrORHHIMA y RanbHeiimeli pabote Ilpw 3apane Garapen craGuwmsmupo-
BaHHbIM TOKOM HaMpKeHue Ha AKKYMYASTOPaX He NOBbINaeTcs Bhie 2,4B

410 Kagmuii, HuKenb, 01080 ¥ IHHX HE 0Ka3biBAIOT 3aMETHONO BPENHOIO NEHCTBHMA Ha
paboTy akKkyMynsTopos 3TH MeTalulbl, IONAAAs Ha aKTHBHYIO Maccy 3neKTpopos, 06pasyior ko-
POTKO3aMKHYTbIE 3IEMEHTH! M CaMM NPEBpAINAIOTCS B Cynb(aT, H36bITOK KOTOPOro onamaer Ha
aHo 6aka Co Bpemenem Gonmbluas 4acTh NpUMeceil NepexORUT B LIIAM H KOJHYECTBO npumeceii B
JIEKTPOJIMTE PE3KO YMEHbLIAETCS

55



Huc) pyxums no 3KCruryatauiy CTaMOHAPHbIX CBRHLIOBO-KHCAOTHRIX AKKYMYJINTOPHBIX
6arapeii B cocrase JITY na o6vexrax BCC Poccun.

4 11 Amomuunit, Ranui, Mar HEi it HATPHIl BINAKT TNaBHLIM 0GPa30M Ha NONOXKHTENb-
HbI€ INEKTPOALL, CNOCOOCTBYR pacTBOPEHHIO Cyb(aTa H BLiaLbad FTyboKoe HX GopMHUpOBaHHE

412 KobanbT CHIKAET HanpsXeHHE NPH 3apAne 3a CYET YMEHbUIEHHA NMONAPU3ALNH NO-
NOXHUTENBHBIX JEKTPONOB

413 Kanbuuit e OKa3blBaeT BPENHOTO BO3NEHICTBUA Ha 3NEKTPOMEI AKKYMYRATOPOB, T K
Cynb(aT KaILUMA B INEKTPONUTE PACTBOPAETCR €1a00 H BuiNafaesr B OCANOK

4 14 Opranuteckue coenrsenysi (CNUPTHI KUCNOTBHL W 1P ) KaK NPUMECH NEKTPONHTA
BO3NEHCTBVIOT 8 OCHOBHOM Ha NOMLLHIEALHbIE JACKTPOABI AKKYMYIATOPOB XapaxkTepHbiM rpen-
CTaBHTENEM 3IiX CoeiHHCHIIT ABNAETLA YKCYCHAA KHCNOTA, JIETKC Onpefendemas B akKyMynATOpax
no xapaxtepioMy 3anaxy JIONOMIMTENbELIM NPH3HAKOM NPUCYTCTBHA B INEKTPONMTE YKCYCHOH
KHCHOTBI ABARETCA NOABJIEHHE KPUCIAMNOB Cynbdara CBUHIA Ha XBOCTOBBLIX OTBONAX 3NIEKTPOIOB
Ha YPOBHE 3ephana JNeKTPoAnTa (Ha rpannie pasnena 3AeKTponnT - Boanyx) HeficTamo yxcycHod
KHCNIOTb! NOLBEPXKEH B OCHOBHOM YHCTLIA CBIfHEL (PEUIEeThI 3NEKTPUAOB, XBOCTOBHKH, TOKOCG0-
poi) Yuereiit CBHHEL NpeBpaINaeTCs Non €€ ACHCTBHEM B YKCYCHOKHC/IBIH CBHHEN, KOTOPBIA CNO-
cobcrByer MHTERCHBHOMY 00pa3oBanmio cynndara, ocobeHHO xoraa ceuHeEll B npouecce paborel
aKKyMYJIATOp2 CTaHOBHTCA asofioM IIpy 3TOM 3a cuel1 CHABHOH XOPPO3HM YMEHBLIAETCS MEXaHH-
Yeckas IPOYHOCTD INEKTPONOB, 0COBEHHO Ha YPOBHE 3ePKana SNEKTPONHTA, YTO YaCTO NPUBOIUT K
06pbIBY NONOKHTENLHEIX 3NEKTPONOB.

5 TpeOomaHHA K BONE, NPHMEHAEMOH M8 NPUIOTOBICHUS 3CKTPOAHTA, a4 TAIOKE AJA KOp-
PEKLHH IUIOTHOCTH ¥ YPOBHA 3JIEKTPOJIHTE B AKKYMYJIATOPaX B NPOLECCE IXCILTYaTaluH, ABJIIOTCH
ewe Oonee sxecTkiiMy, dem Tpebosanus Kk cepHOR Kuenore [lo3ToMy HeINOMYCTHMO IpUMEHEHHE
BOALl €CTECTBEHHOrO NMPOHCXOWAECHHA TIDYHTOBBIX, PEYHbIX, PORHUKOBLIX M KONONE3HBIX, NO-
CKOJbKY OHH KaK TMPABHIO CONEPXAT YTIEKHCIBIE, XIOPHCTHIE U CEPHOKHCNbLIE COJIM HATPHA, KaNb-
LM, MATHIiA, XKeNe3a, CONAMH LIENOYHO3eMENbHEIX MeTAOB Jloxknesas BORa TaKxke BCErna co-
NEPKMT 330T, YTNEKHMCNOTY U T.A. B 32BMCcHMOCTY OT paitoHa BhinaneHnst 0CanKoB B IOXKIEBOH BO-
[€ MOTYT HPUCYTCTEOBATL aMMHMAaK, XJIOp, CepHblit anruapua. JleroM nom neiicTBUEM rpo30BLIX
Pa3psAoB NOXKNEBas BOAA MOXET CONEPXKATh a30THYIC KHCIOTY CTeKaiomas C Kphill BOA3 MOXET
COAepKaTb KpOME TOTO OKMCNBI XKejeda I[lomydeHHad TasHHEM YHCTOrO CHEra BORA COAEPXKHUT
MeHbIUEE KONMYECTBO MPHMECEH, ONHAKO ee NPHMEHEHHE TaKKe HexenarensHo Ge3 mpensapm-
TEAbHOH OHHCTKH

6 Bce Byl BOOB! CTECTBEHHOIO NPOUCXOXKAEHUA, TAKOKE KK H BOAONPOBOAHYIO HeoGxo-
IHMO NORBEPraTh NEperoHke B gucTiuATopax. OMHAaKO eCTb NPUMECH, OT H3GaBlNEHUA KOTOPBIX
He criacaeT Haxe AHCTHUALMA. K HifM OTHOCATCA NETY4HE NPHMECH. YKCYC, 3HpHbIE Macha, XH-
PBl ¥ COHPTHL. DTH COCOHHEHUS HCNAPAIOTCA NPX TEMIEPATYPax HHAE FeMIIEpaTyphi KHIEHUS BO-
JAbl H I03TOMY NOTANAIOT B XOJOAHNBHMK RUCTIUUIATOPA, 3arPA3HAA NEPETHAHUYIO BOAY.

7. Onpenenennbie TPeGOBAHUA NOJDKHE! NPEIBABASTLCA M K AMCTUANATOPAM, 9TO0bI OHM He
CTANIH HCTOYHHKOM 3arpA3HEHMS NHCTHIAMPOBaHHOH Bombi HawuGonee uacroéf npumechio, noma-
maiouieil B BOAY B AHCTH/LIATOPE ABAACTCA MEAb MPH HAPYLUEHHH LEAOCTHOCTH NOKPLITHA TpyGok.
TlusTory HeobXoaMMO CRERHTH 32 COCTOARHEM MOKPLITHA 3MEEBKKA M KPaHA AHCTHIULITOPA MAH
HPHMCHSTL CBUHLOBLIE TPYOKM M KPaHb! M3 CBHHUA, OJIOBA HIM KEPAMHMKH

8 IlpuMeHeHMe ANK Pa3sNHBA BOMLI apPMMPOBAHHLIX PE3HHOBBIX MIIAHIOB TAKXE HE AOMYC~
KaeTcs BBITY BO3MOIKHOCTH MONAJaHHs B BOXY NPKMECH JKenesa
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HHCTpyKIMA 10 3KCRUIYATAlWH CTAUMOHAPHBIX CBRHIOBO-KHCTIOTHBIX AKKYMYJIATOPHBIX
6arapeit B cocrase JI1Y na o6nexrax BCC Poccun.

Tpunomenue 5

IIpumep pacuera 6atapen, Hcnons3yemoii B coctase TV aas pelepsHoro nuranua
3J71eKTPORHOI HArpP) IKH.

Hcxooubie naHHbie 148 pacyera:

4 miTaeMas Harpy3ia - ropoAcKas 3/IeKTPOHHAs NMOACTAHUMA eMkocThio 3000 HOMepoB ¢
THNOBbIMH apaMETPAaMH 3HEPronoTpesSaeHus

¢ MOLIHOCTH, noTpednseMas moacranuyedi - 1 Br/uomep,

¢ JIOMYCTHMbii AHaNa30H H3MeHeHHs Hanpaxeuus nurasus ATC - (48-72) B,

¢ napameTpr! 3NeKTPOCcHabKEHUs

® HCTOHHHK INEKTPOCHaOMEHHA - NMPOMbILITEHHAS TPex(da3HaA CeThb MEPEMEHHOro Toxa
HanpsokenneM 380/220 B yacrotoii 50 Iy,

* 1o JaHHIM HabmoneHHit 4acToTa NepepsiBoB B CETH B MecTe pasmemenna ATC ne npe-
BhILIACT | pa3a B Mecsll

ycnoeus pasmemnenus ATC

cosmecTroe pasmemenne ¢ TV 8 nomemenny nnomaneio 10 M,

AOMYCTHMBIIT IMaN230H H3IMEHEHHR TEMIIEPATypbl npH 3xcruryarauxd - (10 - 45) °C;
ROMYCTHMOE NafeHne HanpAXXeHHUs B TOKOPAaCHpeNeNuTeNbHOH ceTH NOCTOAHHONO TOKA -
ue bonee 1 B

e o o o

¢ U KOMITNEKTOBaHHA 68.Tap€Pl NpEeAnosaraeTcs UCrosib30BaTh repMETH3HPOBAHHLIC aK-
KyMYJATOpBL, UIA KOTOPBIX COrlaCcHO TeXHUYEeCKOH AOKYMEHTRUNH
- 3aBHCHMOCTb KOHEYHOIro HaNpsXKeHHUd pa3psAna onpenencHa NAHHBIMH, MPHBEOCHHBIMH B

Tabn I151
Tabnuua I15 1

Pexum paspsna, yac 10 5 3 1 0,5
Koneunoe nanpsokeHHe
paspana, B 1,82 1,82 1,8 1,75 1,7

- TeMIepaTypHbli K030 GHIUBEHT H3MEHEHHA eMKOCTH NPH CHIDKERHHU TeMInepatypsl 1o 0°C
- 0,01Crt/ °C nns pexcuMOB pa3spsana MeHee 4aca 1 0,006Crt / °C nns pexumos paspana Gonee va-
ca

- MPH JUTHTEJTLHO YCTAHOBHBIIIEMCS OTKIOHEHHH TEMAEPATyph! OKPYIKaIomero Bonyxa ot 20 °C

3apsnHOe HanpsbkerHe HeoOXOIHMO YCTaBasHBaTe cornacko Tabn I15 2
Tabauna I15 2

Temmeparypa okpyxarouero
po3nyxa, °C 0 +10 +20 +30 +40 +45
3apsnHoe HanpskeHKe,
B/lanemenT 233 2,29 2,25 221 2,19 2,18
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HllCTp)’KLll‘Ui HO IKCITyaTALHH CTalMOHAPHEIX CBHHIOBO-KHCIOTHBIX AKKYMYJNATOPHBIX
Garapeii B cocrane JITY na o6nexrax BCC Poccun.

Pacuer:

1 Cornacso Hopmam Hncipykuui no NpoeKTHpPOBAaHHIO 3MEXTPOYCTAHOBOK NpeAnpusTHil
U COOpy*eHuil 3neKTPOCBA3N, MPOBOAHOTO BeLlaHHA, papuoBemais o Tenesuaenns (BCH 332-
93) onpenensiem BeanauHy TpebyeMOro akKyMynsTopHoro pesepsa -1 uac

2 MowHocTs, notpednsemas craumeit

Poorp= 1 Br/BOMED * 3000 HOMEpoB = 3 KBT

3 Yucno akkymynstopos B Gatapee ans obecneyeHHA MMHHMANBHO QOMYCTHMONO Hamps-
Kenia Ha obopyaosanun ATC:

UKOH ar h 1!75

4 Onpenensem k03¢ bULUHEHT YBennueHns eMkocTd Gatapen mnsd obeceueRUs MOLIHOCTH,
notpebnsemoi Harpy3ko# bo BpeMs ee pa3psana NpH AOMyCTHMOM N0 YCIOBHAM PR3IMEICHUS HAH-
6onee Hiskoit Temnepatype 10 °C (Wi 0AHOHaCOBOIO pexuma paspana)

k, =14001-(20-1)=1+0,0110=11

5 Onpenensem xospduunesT ysennueHus emxocTn barapen mna obecneueHms ornaBag-
MOH MOLIHOCTH B KOHIIE CpOKa ciryxObl 6aTapen
k;=C,. 08C, =125

6 Bemfynna MOWIHOCTH, Oi1fiaBacMas Oarapeeffl npu TemmepaType OKpykawouied cpeabl
10°C
Lo =k ky- P =11-125-3 kBm=4125 xBm

7 MoinHocTs, OTAaBaeMas ORHHM 3NIEMEHTOM NPH pa3psaae:

8. ITo naHHLIM pa3psana aKKyMyns TOPOB IOCTOXHHOM MOUNOCTLR /I KOHEUHOIO HANpsKe-
Hua paspana 1,75 B/an ogHouacossiM pexXHMOM (10 RaHHBIM NPOM3BOMHTENA) ONpEnesseM Heol-
XOIUMBHI THIOpa3Mep aKKyMyAATOpOB Mns obecreueHHs pacyeTHOH MOWIHOCTH paspsana Ins
IIaHHOTO PacHeTa MOXHO BbiGpaTe Omxkailuii IO 3amacy NEMEHT HOMUHAILHOM emMxocThiO 180
A

C yuerom obecneueHus MHHHMANbHG BOIMOXHOTO 3aNaca N0 PacueTHOi MOIMHOCTH B CO-
ctas Gatapen BriGupaem 3neMeHTEL HOMHHANBHOH eMiocThIO 180 A B nonmvecTse 28 uITyk.

9 OnpenensieM HeOOXONUMEN{ 0ObEM LHPKYNHPYIONUIEro BO3MYXa AN# OGECIIEYEHHUR YCNO-
BHii B3pbIBO6E30TIACHOCTH NPH COBMECTHOM pa3MetnenuH Oarapeu ¢ anekipoofopynosanmnem

! 80
0=0,05-n 2=005-28 1—’4— = 0,63 M/uac

10 Ilo crpaBouHLIM HaHHBIM TPOHIBOAMTENS onpenenseM rabapUTHHIE Pa3Mephl 3NEMeH-
TOB (¢ Y4ETOM YCTAHOBKH MEXNOIEMEHTHDBIX COEHHHUTeNeH) - 205x177x286 MM

11 Tlo BapuaHTy IIaHUPORKM pa3MEILEHHs INEMEHTOB BLIGHDaEM THIOBOM BKKYMyNATOp-
Hbifi mxad (raGapirHete pasmepsr 1000x500x2250 mm)
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MHctpykuus no skcrylyaTaliy CTaHOHApHBIX CBHHLIOBO-KHCIOTHEIX aKKYMYIATOPHBIX
6arapeii B cocrase DITY Ha o6sexkrax BCC Poccun

12 Pasmep BeHTHAAUMOHHBIX OTBepcTHii B linady ana obecneveHns uMpKy NALHK PACCHH-
TanHOro ofbema Boanyxa nomxen Ouith Conee

S$228 Q=28 0,63=17,6 cm

13 Onpezensiem o6wem, 3anuMaemslii oGopyaosanuem ATC 1 JITY B nomeitenun Inex-
TPOHHAA MOOCTAHLHS BbILIEYKA3aHHOH EMKOCTH COCTONT H3 TpeX CTaTMsOB Paimep CTaTHBOB -
980:500%2300 mm

14 B nadectBe neKTponuTalowmeil ycTaHoshH BblOHpaeM THROBYIO CTOiHKY (C HOMHHaNL-
HO# BBIXORHOI MOWHOCTLIO Oe3 yuera pesepsa 6000 Br), skimovaroweil B cefs TpH BHINPAMUTENR
¢ HOMHHAJIbHbIM 3HAYeHHEM BLIXONHOTO TORA 50 A. (MheNaTeNbHO HANHYHE Y BLITPAMHTENEH Tem-
nepaTypHOil KOMMEeHCaUHH BLIXOQHOTO HANpheHNs A4 COXPaHeHHs cpoka cayx6bi 6arapen npu
IUIHTENbHbIX OTRIOHEHUSX TEMIIEPATYPbl €€ 3IKCIUTYATAUHH OT HOMHHANBHOro 3xadenus 20°C)
IabapurHble pa3mepst ycTaHoBkH - 900x45052250 mm

15 O6wnem, 3anumaemslit obopynosannem ATC u JITV, cocTasnser

V,=(098 09 23) 4+0,9 045 2,25+1 0,5 2,25=10,15 m?

16 OnpenenseM MUHHMATbHBLIT 06beM noMeinenus, HeoOXONMMBIH WA obecnedenus yc-
NOBUI1 B3PEIBOGE3ONACHOCTH NPH COBMECTHOM Da3MEIIEHHH aKKyMynsTopHo#t 6atapesn ¢ 3nexkTpo-
obopynoBaHHeM

V=V, +1,=25 Q+V, =25 0,63+10,25=11,725 »*

[Ipu MHHHMaNbHOI! BHICOTE NOMeEINEHHR 3M ero MHHUMANbHAA TLIOWNANb JUIS pa3MelleHNs
ATC ¢ JIIY H ankymynaropHoi batapeeii npu odecnedeHrMn ycnoBuii B3pbiBoGe3onacHocTH co-
CTaBMT

11,725
Sp=—4— =391 M

Peansnan mwiowmais NOMEIEHHA NPEBLILIAET PACHETHYIO

17 OnpepenseM BeNMUMHY Hanpso>KeHHs LTHTENIbHOro noasapsna Garapen nns Temnepary-
Pl akcruryaranuu 20°C

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

YuursIBas 4acTOTY NEPEPHIBOB B CETH NEKTPOCHAOXKEHHA 1 YCIOBUA Pa3sMELIEHUS aKKyMy-
JATOpHO 6aTapen, BoiOHpaeM pexaM 3apaza Garapen npu cTaGIUHIAIME HAaNPHKEHHS NON3apANna,
misa wero B JITY nomkna GuITh 3a610KHMpPOBAHA CXEMa 2BTOMATHUECKOTO NEPEKIIIOUEHHS YCTABOK
HarpsOKeHHA BBINPAMHTENEH

Benuyuna HanpsokeHus MTebHOro noasapana Gatapen nnsg xpaiiHux 3HaueHuil nuanaso-
Ha TeMIIepaTyphl 3KCILTYATAUWK COCTABKT

- JULA HIDKHETO 3HadeHua TeMmepatypsl sxcruryarauuy 10°C U,,e= 2,29*28 = 64,12 B,

- U1 BEPXHEro 3HauYeHUs Temnepatyps! 3kciuryatatny 45°C Uge= 2,18*28 = 61,04 B

18 Onpenensem Tok marpysxH, notpebniempii ATC B HOMHHANBLHOM pexkume paboThl
)90
1,=P U, =3000 63=476 4

% noetp

19 Onpenensiem DomycTumelil TOK 3apsina paspsukeHHO# Garapen
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Hucipykuus no 3KCIyaTatusH CTAIMOHaPHBIX CBHHLIOBO RUCIOTHBIX hKYMYJIS 1OHBIX
Garapeii B cocrase JITY Ha obrenrax BCC Poccnn

1, =03C, =03 180=54 4

Astomartuka JITY nomuna orpannquBarth TOh B uenit 3apaaa 6atapeu 11a yposHe ue 60 ice
54 A

20 Makcumansho pomycrsmblit Toh 3ITY npu nuTauuM Harpy3ku u 3apage batapen e
A0/XeH NpeBbIlIaTh

Lo.=1, +1,,=476+54=1016 4

21 BenmMitHa nOHEYHOTO HaNpsKEHIA pa3psna Oatapen
U =28 L75=49 B

Ko pay

Pesynbrarnl pacyera:

B kavecTse pesepsHOrd HeToynyka nocrofsHHoro Toka Y ATC BbiGpasa akkyMynsrop-
Has Oatapes B cocraBe 28 repMeTH3MpOBAHHBIX 3JIEMEHTOB eMKOCThiO 180 A 4, pasMelneHHas B
THIIOBOM 8KKyMynsTOpHOM Wkady BemyyuHa BeHTWIALMOHHBIX OTBepcTuit wxada ana obecne-
Yeuns ycnosuil BIpHIBODE3ONACHOCTH NoJkHa GbITh He Mexee 17,6 v’ MunuManphbli o6veM
NOMEILERHA C yueToM pasMeluenns obopynosarns A1C u JITY nomken 6urrs He menee 11,725M°
Buxonssie napamerpst Y 10/DKHB! HMETH CHEOYIOITHE 3HAYEHHA

® HOMHMHAJIbHOE BLIXOAHOE HanpsKEHWE IR TeMNepaTyphl akcruryaraimu 20°C - 63B+1%,
npu 3ToM nobkHa 6bITh 3a610KHPOBaHA CXeMa aBTOMATH4ECKOro NepeKNoyeHUs ycTa-
BOK HanmpaxeHiia BumpsamMurenei,

& BefuUNd 10K3 OI'PAHHYLHIA B LIENTH 3apana akkymynatopho#t 6arapeu IITY nomkxa co-
cTaBusTh - HE Oosiee 54 A

* nopor oTKMOYeHIA Garapey OT HArpy3Ki RO OKOHYalni Paspana - He Mexee 49 B,

* Hana3oH M3MEHECHHA Hanpsxeius Ha Booxope JITY ana Temneparypel 3KCIUIyaTauuH
6arapen 20°C - (63 - 49) B, a ¢ yueToM TeMnepaTypHOH KOMIIEHCALHH HAMPSOHKEHUS K-
TENBHOrO nox3apsana Gatapen B 3aMaHHOM TEMNEPATYPHOM MHaNA30HE IKCILTyATALMH -
(64,12 - 49) B



WHeTpyKups no akemtyaTalliy CTALHOHAPHEIX CBHHLIOBO-KHCIIOTHBIX aKKYMY/ISTOPHBIX
6atapeii B coctase D1V Ha o6nextax BCC Poccuu.

Mpunoxenne 6

Hopmbl Ha cepHyi0 aKKymMyasTopHywo kucaory no I'OCT 667-73

Hopma nna ceproit kucnot

IToxasarens Bercunit copr OKI1 Hepswiit copr OKII
21211072000 21211073009
1 Maccosas nons Moxorunpata (H,SO,), % 92-94 92-94
2 Maccopaa nons xenesa (Fe),%, He Gonee 0,005 0,010
3 Maccopas nons ocratka nocse IPoOKaNyBa-
Hus, %, He Gonee 0,02 0,03
4 Maccosas nons oxcunos asora (N20;),%,
He bonee 0,00003 0,0001
5 Maccosas nons meitnbaxa (As),%, He Gonee 0,00005 0,00008
6 Maccoas nons XNOPHCTBIX COEAMHEHHH
(C1),%, ne Gonee 0,0002 0,0003
7 Maccosas nons mapranua (Mn),%, He 6o-
Jee 0,00005 0,0001
8 MaccoBas 1oN% CyMMB! TSDKESBIX METAILIOB
B nepecuete Ha ceunel (Pb),%, He Gonee 0,01 0,01
9 Maccosas nosns menu (Cu),%, ne Gonee 0,0005 0,0005
10 Maccosas nons Bemecrs, BOCCTaAHaBIMBA-
IOLIHX Maprasuosokuenblii kanuid (KMnQ,),
M’ pacteopa ¢ (1/5 KMnQy) = 0,01 monw/nm’, as 70
He Gonee ’ ’

11 Tpospaunocrs

Joswxna BeuiepxuBaTh TpeGosanusa no n 3 13
T'OCTa
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Hucipy nwst o sxcnnyan anyti c1aUMOHAPHAIX LBHHUOBO-KHCAOTHELX RKKYMY HA1GPHOIX
6arapeii B coctase 1Y na obrextax BCC Poccnn.

Tipunoxenue 7

Hopmei a xucaoty cepnyio ocoboi ynerorst o FOCT 14262-78

Hopwma nns mapku

HaumenosaHue oc 4 11-5 oc 4 5-5
nokasarens OKII OKII
261212004408 | 2612120034 10
1 Buewsuii Bna Hcneirranue [ non 32
2 Maccosas nons ceproii kucnotst (H2S0,), % 93,5-95.6 93,5-95.6
3 Maccoras 20JiA OCTaTKa Nocie NpOKanHBaHue,
%, He Bonee 5+10™* 5+10*
4 Maccosas nons ammouns (NHy), %, He Gonee 1#10* 1*10*
5 Maccosas nons amomunus (AL), %, He 6onee 5+10% He nopmupyercsa
6 Maccosas nons sucMyta (Bi), %, Be bonee 1*10° He Hopmupyercs
7 Maccosas nona xenesa (Fe), %, ne 6onee 3+10°% 1+10°
8 Maccosas noas kagmus (Cd), %, He 6onee 2%10°% He sopmupyercs
9 Maccosas nons kobansra (Co), %, He bosee 1*10° He nopmupyercs
10 Maccosan nona menu (Cu), %, ne Gonee 52107 5¢107
11 Maccosas nons Metubsxa (As), %, ne Gonee 1+10° 1*10°
12 Maccosan aons nukens (Ni), %, ne Gonee 5+107 5+107
13 Maccosas nons nurparos {(NO;), %, ne bonee 25107 2%10°8
14 Maccosas nons ceunua (Pb), %, ne 6onee 5510 1=10°
15 Maccosas nons cenena (Se), %, ue 6onee 1*10™ 1*10”
16 Maccosas nona cepebpa (Ag), %, e 6onee 1#10° He nopMupyercs
17 Maccosas nons cypuMsi (Sb), %, ne Gonee 1%10° 1+10°
18 Maccosas nonx xnopunos (Cl), %, we 6onee 5%10° 5¢10°
19 MaccoBas nons uiHkd (Zn), %, ve 6onee 5510 He nopmupyercs

Tpumeyanne Ilpy BbMJCNEHHH YMCIA H CYMMBI IPUMECEH LUIN YCTAHOBMEHHA MapOK He

yuHMTBIBaIOT nokasateny 3,4,11,15,18 1abn 1

«Andopmceass», 1998r.
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HHe ipykums o sxennyaTauny cTaUHORapHEIX CBUHHOBO-KHCNOTHBIX aKKYMYIATOPHBIX
Gatape#t ® cocrane D11V na ofvextax BCC Poccun

[punoxenne 8

Hopmbl Ha kucnoty cepryro no F'OCT 4204-77

Hopma anst Hopma mns | Hopma mna

HaumeHoBanHe nokasarens (x4) {una) (4)
1 Buewnuii Bun AHanus nposoast no n 32 ['OCTa
2 Maccosas nona  Hy SO , % , He menee 93,6 -95.6 036 - 95,6 93,6 - 95,6
3 Maccosas nons ocanka IOCNe NpoKanu- 0,0001 0,001 0,005
Banus, %, He Gonee (0,001) (0.002)
4 Maccosan nons xnopunos (Cl), %, ne 6o-
Jjee 0,00002 0,00005 0,0001
5 Maccopas nonn untpatos (N20; ), %, ve | 0,00002
Gonee (0,00005) 0,00005 0,0005
6 MaccoBast 1oJ aMMOKHIHBIX conelt
(NH, ), %, ne Gonee 0,0001 0,0002 0,0005
7 Maccosas nons mxensx Meranwnos (Pb),
%, ne 6onee 0,0001 0,0002 0,0005
8 Maccosas nosns xenesa (Fe), %, ne Gonee | 0,00002 0,00005 0,0003

(0,00005) (0,0001)

9 Maccosas nons muuusska (As), %, He Ho-
nee 0,000001 0,000003 0,00001
10 Maccosas nonn cenena (Se), %, ne 6o-
nee 0,0001 0,0001 0,0005
11 Maccosas noss BewtecTs, BOCCTAHABIH-
saomnx KMnQO,,%, (B nepecuere va SO,), | 0,0002 0,0003 0,0004
He Gonee - (0,0003) (0,0004)

IIpumeuanue KHCROTY C HOpMAMH, YKa3aHHBIMM B ckoOKax, nomyckaercs Bbiryckats 1o 01 01 95
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HucTpyxima no 3xCrUTysTaIgHs CTRIHOKAPEMWX CBHHIIOBO-KHCAOTHLIX AKKYMYRATOPHBIX
Garapeii 8 cocrase DTV ua obsexrax BCC Poccus.

Npunoxenue 9

Hopmbi Ha AHCTHAAKMPOBAHHYIO BOAY AN APHTOTOBAEHHS dnexTpoanTa no FOCT 6709-72

Tlokasatens Hopma
Maccosas koHUEHTpalns, Mr/amM’, He Gonee

® 0OCTaTKa Nnocie BLInapHBaHis 5
® aMMHaKa H aMMOHHIHLIX coneit (NH,) 0,02
¢ nurparos (NO;) 0,2
o cynsdatos (SO,) 0,5
+ xnopunos (Cl) 0,02
o auomuuua (Al) 0,05
o xenesa (Fe) 0,05
¢ xamsuua (Ca) 0,8
s wmexau (Cu) 0,02
¢ ceuHua (Pb) 0,05
¢ nuHka (Zn) 0,2
¢ BemecTs, BoccTaHasauBaowux KMnO, (0) 0,08
o pH soanl 5,4-6,6
® VYnenbHad anexTpHHECcKas MPOBONHMOCTE

npu 20 °C, Om/M, He Gonee 510




MHCTpyKUss NO IKCIUTyaTallHH CTAUMOHAPHBIX CBHHILOBO-KHUCIIOTHBIX BKKYMYTATOPHBIX
Garapeii B cocraBe DITY Ha o6vekrax BCC Poccun.
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