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Hacrosimee PyKoBOICTBO IO 3KCIUTyaTallkW pacrpoCTPaHACTCA Ha akKyMyJIATOPBI JTUTHH-HOHHBIE
(JIMA) LT-LFP170B, LT-LFP170C, LT-LFP170P, LT-LFP190B, LT-LFP200B (manmee -—
aKKyMYJIATODEI).

AI{KYMyJ'IHTOpBI Hpe,[lHaBHa‘ieHbI IJIA pa60T51, Kak B KayecTBe eOWHWYHOro HCTOYHHKA
9JIEKTPHUYECKOH YHEPIHMH, TaK U B COCTABE akkymystopHoi 6atapeu (AKB) B kauecTse:

—HAKOIHTE el 2JIeKTPUUECKOHM SHEPTUH B CHCTEMAaX TeHEPaLiH W NMEPeaadn dJIeKTPOIHEPIHH;

—pesepBHBIX UCTOYHUKOB OecrepeboHHOro MUTaHuUS;

—HWCTOYHHUKOB IJIsI HAKOTIJIICHHA 3nempmecxoﬁ OHEPIUH H eé IIOCHGJI}’TOLHGFI oTaadu Oad NMUTaHHuA
3NIEKTPOBMraTe/iedl MalliH W OOPTOBBIX CHCTEM PEJIBCOBOTO H Ge3pelIbCOBOT0 BIEKTPHQULMPOBAHHOTO
TPaHCIIOPTa;

—HWCTOYHHKOB MUTAHUA MPOYHX MEXaHHU3MOB KaK YNpaBJIACMBIX (Morpy34uKy, BATOHETKH M TIPOY.),
Tak U HeYIpaBJIsAEeMbIX.

BHUMAHME: VCTAHOBKY, MOHTAX, DKCILUIYATAIIMIO U TEXHHYECKOE
OBCJIYKHBAHNE AKKYMYJISITOPOB JOJDKEH MPOU3BOAUTH IIOATOTOBJIEHHBIA
3JIEKTPOTEXHUYECKMIT  NMEPCOHAJI, O3HAKOMJIEHHBII C  JAHHBIM
PYKOBO/ICTBOM!

1 OITMCAHHE

1.1 YcnoBHbie 0003HaAYEHHSA AKKYMYISTOPOB

B ycnoBHOM 0603Ha49eHIH aKKyMyIATOPOB UM(PEI ¥ OYKBEI 03HAYAIOT:
LT-LFP XXX X
Luﬂnexc MoK HKALHH
HOMHHaJIbHasA EMKOCTb aKKyMYNnaTOpa B A4

nuTHit-Kene3o-hochaTHbIH aKKyMynaTop (0603HAaUCHHE BU/IA AKKYMYJIATOPa,
B KoTopoM HcronbayeTes LiFePOy B KauecTBe KaTOIHOTO MaTepuara)

«JIUTUN-MOHHEIE TEXHOJIOTHU»

Ha koprtyce KaI0ro akKyMyJisTopa HaHeceHa MapKHpOBKa:
—ycyioBHOTO 0603HAYEHHA AKKYMYIATOPOB;

—3HaKOB TOJAPHOCTH.

BHelusuii BHA 1 raGapuTHBIE PasMepBl aKKYMYJISTOPOB TPEICTABIEHBI Ha PHCYHKE 1.
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Pucynok 1 — OGwuit BUJ M rabapuUTHBIE pa3sMEephl aKKyMYJLATOPOR LT-LFP 170/190/200(B/C/P)
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1.2 TepMHHBI H yc/I0BHBIE 0603HAYEHNS

1.2.1 akkymysisitopHast 6aTapesi: cOOpKa U3 aKKyMYJIITOPOB, OCHALUEHHAS CUCTEMOH KOHTPOJIS U
yNpaBleHUs.

1.2.2 6anancupoBka akkymy.asTopos: Ilpouecc BbIpaBHMBaHMS CTElEHM 3apsila aKKyMYJSTOPOB B
Oarapee.

1.2.3 Gyepunbiii pesxkum paboTel akKymyaaTopa: PexxuM, NpH KOTOPOM akKKyMYJSATOP MOCTOSTHHO
TIOJKJTIOUEH K 3apsAHOMY YCTPOMCTBY JJI KOMIIEHCALIMM caMopaspsija W TNoJiepikaHus HeoOX0auMoro
YpPOBHs 3apsija.

1.2.4 riryGuna paspsiza (Depth of Discharge, DOD): IlpoueHT HOMHHAIBHOH EMKOCTH, CHATOH NpH
paspsie baTapeu.

1.2.5 nuTHA-HOHHBIA AKKYMYJISTOP: AKKYMYJIATOp, B KOTOPOM JEKTpHIecKas SHeprus obpasyercs B
pe3ynbTaTe OKUCIIEHHS M BOCCTAHOBJIEHHS MOHOB JIMTHA. B KauecTBe 2JIEKTPOI0B UCIONB3YIOTCS IBE JINTHEBBIE
MaTpHLBl, WOHBI JIMTHA BO BpEMS LMKIMPOBAHMS SlIEMEHTa MOTYT OBRITH MHTEPKANUPOBAHBl U
JEHUHTEPKAJIMPOBAHE] M3 OJHOM MaTpuliel B Apyryto. Paszmiuue B XWMHUYECKOM TIOTEHIMANE JIHTHS BHYTPU
KaXKJIOH MaTpHIIBI CO3/1aET HAMPSDKEHUE DJIEMEHTA.

1.2.6 nanpskenne pasomxHyrod mnenu (HPII): Hanpsxenne Ha axkkymynstope (pasHoCThb
NOTEHLHAIOB) 6€3 Harpy3KH.

1.2.7 HoMuHANTEHOE HANIpSKeHHe aKKyMYJIITopa: YCJIOBHOE 3HaYeHHE HaIpsHKEHHs, OnpeaenieMoe
SMEKTPOXMMHUYECKOHN CHCTEMOM aKKyMyJAaTOpa, YUCIEHO PaBHOE HATPSUKEHHIO MPH HOMUHAIBHON Harpyske
U ypOBHE 3apsiaa akkymysisitopa He Hibke 80 %.

HomunaneHoe HanpsbxkeHHe 6atapen, COCTOSIIEH U3 7 COEIMHEHHBIX MOC/IEI0BATENBHO aKKYMYIISITOPOB,
PaBHO HOMHHAJIEHOMY HAIIPSKEHHIO OT/IEIBHOTO aKKyMY/IITOPa, YBETMYEHHOMY B 71 Pas.

1.2.8 nomunansnas émkocts, Cy: KomuecTso snexrpuuectsa Cy, BeIpakaeMoe B aMmrep-uacax (A-d),
YKa3aHHOE M3rOoTOBUTENIEM, KOTOpoe MoskeT otaate 100% 3apsokeHHBIH akKyMyISITOp WM aKKyMYJISTOpHAS
Oarapest npu S-yacosoM paspsiiie TokoM 0,2C, 1o HanpsbkeHust 2,5 B, B yenoBMsAX 3apsiia, XpaHeHUs W paspsiia
npH Temriepatype mmoc (20+5) °C.

1.2.9 pecypc: KonuuecTBo LUKIOB 3apsAja/paspsia IO CHMKEHHS EMKOCTH aKKyMyJsiTopa Ha
20 % ot CH.

1.2.10 camopaspsin: Tlotepst XuMH4ecKoi SHeprid, o0YCIOBIEHHAs CAMOIPOH3BOIBHBIMH PEAKLIMSIMU
BHYTPH aKKyMyJ4TOpa, aXke KOT/la OH HE COSIMHEH ¢ BHCLIHEH LIEIBHO.

1.2.11 cucrema xontpoas u ynpasiennsi (CKY, BMS): Dnexrponnsiii npubop, npeaHasHayeHHbIH
JUIsl KOHTPOJIS TapaMeTpoB akKyMyJisitopa W Gataped (HarpsbkeHue, TOK, TeMIepaTtypa, YpoBeHs 3apsaa). CKY
NomKHa obecIeuMBaTh 3alUTy akkymyssiTopa (Garaper) OT MOBPEKICHHHN, MOMIEPKUBATE TAKOE COCTOSHUE
Oatapef, B KOTOPOM OHM MOTYT [OJHOCTBIO OOECIIEUHTh MOTPEOHOCTH YCTPOMCTB, I KOTOPHIX
Npe/iHa3HaueHBI.

1.2.12 crpunr: [TocnenopatensHo coeAMHEHHAs YA aKKYMYJISTOpOB ¢ yetaHosneHHo# CKVY.

1.2.13 yposens 3apsma (State of Charge, SOC): [IpoueHT HOMHHAILHOM EMKOCTH, TepenaHHOH

akkymynartopy (batapen) mpu ero 3apsize.
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1.3 OcHOBHBIE TeXHHYECKHE XAPAKTEPHCTHKH aKKYMYJ/ISITOPOB

OcHOBHEIE TEXHHUECKHE XapaKTePUCTHKH aKKYMYJIATOPOB NMPeCTABNEHH! B Tabuue 1.

Tabnuua 1
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s 5 < «| vm| B 3 g £ 58| 8 95
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g S E S|8E| E® g o = a S o & & gl 8 3 =
: 2 |FE2§| 2 2| 20| Ee| 5| 252
D s = = = O g 8 '€
LT-LFP 170P 170 - 340 510 <0,3
1
LT-LFP 170B 400 i
LT-LFP 190B |170,190,200| 2 3.2 35 170 35 <04 3 150x85x346 | <7,0
LT-LFP 200B 350
3 <0,5
LT-LFP 170C 170 - 85 170 <0,7
* [TonGop B rpyrmsl 1o pasépocy BHYTPEHHETro COTPOTHBIEHHSA [POH3BOAMTCS COrTacHo Metoamke 03-062-18

1.4 TpeGoBanus K cpeacTBaM H3MepeHHs H BCIOMOraTe IbHOMY 0G0pyI0BaHHIO

- BOJIETMETP MTOCTOSHHOTO TOKA ¢ MOTPELIHOCTEIO He Gonee £0,5 %0;

- aMIIEPMETP MOCTOAHHOIO TOKA C MOTPELIHOCTEIO He Gonee £1,0 %;

- TEPMOMETP C NpejesiaMu u3MepeHus oT munyc 40 no mioe 70 °C;

- mpubop A/ KOHTPOJI BHYTPEHHEro COMPOTHMBIICHHA akKKyMynsaTtopoB Ha wactore | kI'm c
norpemHocThio He Gonee 1,0 %;

- 3apAIHO-Pa3psAIHOE YCTPOHCTBO C YPOBHEM CTaOMIHM3aLMK HanpshkeHHs ¥ Toka He Gosiee £1,0 %.

KoHTposnpHO-H3MepHUTENBHAs anapaTypa A0/DKHAa HMETh MHCTPYKLMH MO €€ MPUMEHEHHIO, a TaKKe

NacropTa WK ApyrHe A0KYMEHTEI, MOATBEPKAAIOMIME €€ TOTHOCTh HA MOMEHT MPOBEACHHS H3MEPEHHI,
2 TEXHUYECKHE JAHHBIE

AKKyMyJATOpBl TIpeIHA3HAuYeHbl [JIs WCIIONL30BaHMS IIpH Temmnepatype oT MuHyc 40 10
roec 50 °C, oTHocuTenbHOH BnakHocTH go 98 %, arMocdepuom panenuun (60+106,7) «lla
(o1 450 mo 800 MM pT. cT.), ypoBHe BHOpauuu B monoce yactor 10—2000 I'y He Gonee 3g. OnTumansHas
TeMIiepaTypa SKCIUTyaTallMH, ofecneuuBarolas B IMONHOM oO0beMe TEeXHHYECKHE BO3MOXKHOCTH
akkymynaTopoB oT MuHyc 10 no nmoc 40 °C. IlonoxeHue akKyMyNnITOpPOB B MPOLECCE SKCIUTYaTaLHH,
TPaHCIIOPTHPOBAHUH U XpaHEHHH — BEPTHKAIbHOE (BEIBOJHBIMH KIIEMMaMH BBEPX).

2.1 Cpoxk ciryx0bl

[Tpu cobnroneHun MpaBUII 3KCIUTyaTallMHi, CPOK CITY>KOBI aKKyMYJISITOPOB B CTAHIAPTHEIX YCIOBHAX
— He MeHee 8 neT. [Ipu cTanaapTHEIX YCIOBUAX 3KcITyaTauuu: 3apsaj tokom a0 0,5C,, npu TeMnepatype
ot 0 no nmroc 40 °C, paspsan Tokom ao 1C, npu temnepatype ot munyc 20 go nmoc 40 °C, gonyckaercs
CHI)KEHHME OTaadYy 3apsjaa (EMKocTH) B KoHIe cpoka ciyx6sl no 0,8C, (B cpexnem mo 0,05C,/rox B

nepeeie Tpu roga u go 0,01C,/rox B mocnenyromue).
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OTka30oM aKKyMyNATOpa CYMTAETCS CHIDKSHHE EMKOCTH B Te4eHWe cpoka cyxObl Gonee ueM Ha
20 % ot C,.

Pecypc akkymynsiTopa CyIIECTBEHHO 3aBHCHT OT TNTyOWHBI paspsajaa (oTaaBaeMElif 3apan B % oT
HOMHHAJIBHOW &MKOCTH, onpeaensercs IloTpebureneM B 3aBUCHMOCTH OT TpeGOBaHMH K KOHEYHBIM
pELIEeHHSM):

- ipu ryGuHe paspana 100 % (HELUTATHBIA PEXKM!) — ne HopMupyetcs (cripaBo4HO — 110
1000 ko 3apsina/pazpsna);

- nipu raybune paspana 80 % — ne menee 2000 UMKIOB 3apsina/paspsia;

- npu riry6une paspaga 70 % — He Mexee 3000 uukIoB 3apsina/paspana;

- npu raybuHe paspsaga ot 15 go 25 % — pecypc ompenensercs He KOJMYECTBOM LIMKIIOB, a
YCJIOBHAMH 3KCIUTyaTalluK (Temrieparypa, BUOpalus, yaaps! v T.A.) H coctaBiser 1o 20 jer.

PekomenjtyeTcs sKCTLITyaTHpOBaTh aKKyMYJIATOp B JHaNa30He 3HaueHui ypoBHs 3apsiaa ot 10 g0 90 %.

2.2 XapakTepHCTHKH 3apsiia/pa3psiaa

Hanpsskenue Ha aKKyMynaTOpe CYIIECTBEHHO 3aBHCHT OT TEMIEpaTyphl BHYTPM HETO M CHIIHI
NPOTEKAKOIIEro ToKa. JIa onpeesieHuss ypoBHA 3apsaja HeoGXOIHMO HCIO0JIb30BATh HE HANpsUKEHHe
X0JIOCTOTrO X0/1a (Pa30MKHYTOH LIEMH), @ HHTETpaJl NPOTEKIIEro ToKa MpH 3apsiae/paspsze!

PexomeHyeMbIit pexuM 3apsjia npuBe/ieH Ha PUCYHKe 2.

I, Ap U=3,65

Iz & [Mepexon u3 pexuma 3apsaga
CTaOMIBEHBIM TOKOM, B PEXKHM 3apsAna
cTa0MIBHEIM HaMpsKeHHeM

0,213 4, u
L]
3apsn cTabHILHEIM 3apan cTabuIIbHEM 100% 3apsin
HaNpsKEHHEM, C '
TOKOM, C KOHTpOIleM p 0,  Ia———
K M TOKa
HaMnpsKeHHs OHTpOJIE ——

rae I, —Tok 3apsna, A; 0,2, — Tok okoHuaHus 3apama, A.

Pucynok 2 — YcnosHsrit rpaduk 3apsga JIMA
Tvnuunble paspsaHble KPUBBIE aKKyMYJATOPOB B 3aBHCHMOCTH OT peXUMa paspsaa TpH
Temrepatype mmoc (20+5) °C tokamu ot 0,2C, 10 1,5C, npeacrasieHsl Ha pucyHke 3.
Tunu4nele paspsnHbie KpUBbIE aKKyMYJIATOPOB B 3aBUCHMOCTH OT PeXXKHMMA pas3psja B JHara3oHe
TemnepaTyp ot MuHyc 40 no nmoc 40 °C tokom 1C, npencraBieHsl Ha pHCYHKE 4.
—AOMYCTUMBIH TeMINepaTypPHbIH Juana3oH 3apsaa: oT Mauyc 10 o nuroc 50 °C!
—AOIYCTHMBIH TeMNEPaTypPHBIH JHana3oH paspsaaa: ot Munyc 40 g0 miaroc 50 °C!

—HeobXxoaHMoe ycnoBHe: cob/I0jeHHe TeMIepaTyphl Ha KJaeMMax He Gosee mmroc 60 °C !
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PucyHok 3 — PaspsiiHeie KpuBBIe TUTHIT-Kene30-pochaTHOro aKKymyJiaropa

TMpH pa3NUYHEIX TOKax paspsania

3.4 3.4
+40 °C

Hanpsoxenue, B

2-0 LSS 7 7 I SELI B PRI S T A ST T Nl i T A i 2-0
00 01 02 03 04 05 06 07 08 08 10

Jons EMKOCTH, CHUMaeMas ¢ akKyMyJisiTopa

PucyHnok 4 — Paspsaneie KpUBBIe THTHIT-kKene30-pochaTHOro akKyMynaTopa

tokamu 1C, npH pasIMYHBIX TEMIIEpaTypax
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3 UCIIOJIb30BAHME I10 HABHAYEHUIO

AKKYMYJIATOpPbI NPUMEHSIOT B KAYeCTBE HAKOMHWTENeH HHepruM, Kak OTAENLHO, TAK W B COCTABE
Gartapeit.

AKKYMYJISTOPBL TOCTABISIOTCS H3rOTOBHTENEM B YAaCTHYHO 3apsUKEHHOM COCTOSHHH, MOJNHOCTBIO
repMETUYHEIC ¥ FTOTOBBIE K HKCIITyaTallui.

H3rotoButesnem peKkoMeHIYIOTCs ClIeIyIOLINE YCIOBUS SKCIITyaTalHHu aKKYMYJIATOPOB:

~TOKH 3apsajia/paspsja akKyMysitopa B xofie ero skeryataruu 0,2C,;

—YPOBeHb pazpsna akkymyaTopa 70 % ero HoMHHalbHOH EMKOCTH;

—TeMIlepaTypa BHELIHeH cpeibl Mpu pa3psane ot munyc 10 go mumoc 40 °C;

—TeMMepaTypa BHELIHeH cpebl pH 3apsiae ot 0 xo mmoc 40 °C;

—YpoBeHb BHOpauuu B auanazoxe yactot 10-2000 I'u ¢ aMmmuTynoit ycKopeHnus He Goiee 1g.

3.1 Onpenenenne paspsaaHoi EMKOCTH

3.1.1 IlpenrapurenbHbIi UMK paspsga/zapsja.

—paspsal IpOU3BOAMTCA TIOCTOSHHBIM TOKOM 0,2C, 10 KomHewyHoro Hampspkenus 2,5 B npu
TeMIIepaType Ha KIeMMax akKymyaatopa mimoc (20+5) °C;

—IJIs lAbHEHIIeH SKCILTyaTalul NMPOM3BOJMTCS IBYXCTYIIEHYATHIH 3apsa NpH MOCTOSHHOM TOKE
0,2C, na nepro#i CTYNEHH [0 JOCTH)EHUs HanpsukeHus 3,7 B ¢ NIEPeX0/IOM Ha BTOPYIO CTYNEHb — 3apsy
TpH MOCTOSHHOM HAIPSKEHUH JIO CHIDKEHHs ToKa 3apsia no BemwumHbl 0,04C, npu Temmeparype Ha
KIeMMax akkyMyJsaTopa nmoc (20+5) °C.

3.1.2 Onpepeneuue pazpsgHoi EMKOCTH.

Ioncuet paspsinuoi (3apsnHoit) éMkocT B A4 1o dopmyne:

C=XL Ity (1)

rae: I — Tok paspsana (zapsina), A;

t — MPOMOIIKUTENBHOCTE pa3psizia (3apsna), 4;

I, N — COOTBETCTBEHHO HIKHUA M BEPXHMIA IPEEITEl CYMMHUPOBAHHMS.

3.2 Beojx B skcriyaTanuio

3.2.1 Jlna KoMMyTalMu akKyMyJsITOpoB B 6artapero (PHCYHOK 5) PEKOMEHIYETCS TIPHMEHSTh
CHJIOBBIE MEJIHBIE IMHHBI TONMHOK 2,5...3,5 MM (pHCYHOK 6) H KpETIe)KHEBIE 3JIEMEHTHI, YKa3aHHEIE B
Tabnmuue 2. Jlna obecriedeHHs BBICOKOHAIEKHOTO KOHTAKTHOTO COGIHHEHHS KIEMM IIOCPENCTBOM
CHJIOBBIX LIHMH PEKOMEHIYETCS MCMOJB30RATh MEPEXOAHBIE MIMHEL, MaroToeneHHsle mo T'OCT 19357-81
«Ilnactunel  mepexonHble MeAHO-ATIOMUHUEBBIE» HIH BOCIONB30BATHCS BLICOKOJIEKTPOTIPOBOIHOMN
cmaskod Ttunma «CVYIIEPKOHT» TV 0254-003-51844550-2009. Coemunenus pernaMeHTHPYIOTCS
I'OCT 10434-82 «CoezMHenus KOHTaKTHBle siekTpudeckue. Knaccubukarms. OGIMe TexHHYeCKHe

TpeboBaHHUS.
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Pucynok 5 — Ilpumep kommyTanun akkymyisitopos 8 AKB

Tabmuua 2
KpenesxHble aneMeHTEI Ut ofHOro akkymysiaropa LT-LEP 170, .
bont
_ [1a#i6a [1la#iba npyxuHHas CoenMHNTENBEHAA MEKAKKYMYIATOpHAS
HEpP)KaBEIOLIMH
M12 (rpoeep) M12 MejHas wuHa LT170
M12x20
2 2 2 1

[Mpumeyanwue:

Jonyckaercs 3amena Gonra M12x20 wa 6ont M12x25 1 M12x30.
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Pucynox 6 — Coenunurensusie Meansle muHs LT170
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3.2.2 Marepuan OTpHUATENBHOH KIEMMBEI — Me[b, TOJOXHUTENbHOW — amoMHHMI. BHemrHee
MOKPEITHE KJIEMM OTCYTCTBYET.

3.2.3 Cbopka Oatapen peKOMEHIYETCS M3 aKKyMYJIATOPOB, MMEIOMIKX pa3dpoc 3HaYeHWit pa3psaaHoi
émkocth 5 (£2,5) % u pa3bpoc 3HayeHHi BHYTPEHHEro compoTHBIeHHs — He Gomee 40 (£20) %. IToaGop
AKKYMYJIITOPOB NPOM3BOJAMTCA cornacHo Metoguke 03-062-18 W B COOTBETCTBMH C JOMYCTHMBIMH
TOKOBEIMH perkuMamu (Tabnuua 1).

3.2.4 Tlocne cOopkM akKyMynATOpHOH Gataped HeoOXOAMMO MPOBEPUTH 3aTAXKKY Kaxkaoro 6onra,
(GUKCHPYIOLIEro COeJUHEHHE aKKyMYJIATOPOB MEKAY co00i MOcpeacTBOM COEIMHHUTENIBHBIX MEIHBIX
IIMH, MOMEHT 3aTsKKH O0/ITOB [PH 3aKPEIIEHHH COSIMHUTENBHBIX MEAHBIX ITHH — (40+50) H-M.

3.2.5 CoenuHUTENbHBIE MEIHBIE LIMHBI MEXIY aKKyMYJSTOpaMH CleLyeT AesaTh MaKCHMalbHO
KOPOTKHMMH ISl TIPEIOTBPALLEeHHs OOJBLIOr0 NajieHus HalpsHKeHUs.

3.2.6 Jonmyckaercs  mapa/ulelbHOe,  [OCJEOBaTeNbHOE,  MapaiiefbHO-I10CIe0BaTeIbHOe
COEIMHEHHE aKKYMYJISITOPOB.

3.2.7 OKCIUIYATAIIMA AKKYMYJIATOPOB BE3 CHCTEMBI KOHTPOJIAA H
YIIPABJIEHHSA (CKY) HE JOITYCKAETCHL.

3.2.8 CKY momkHa BHIMOJHATE CIEAYIOIHE QYHKIMH:

- U3MepeHHe HalNpsKeH!s Ha KaKIOM aKKyMYJISATOpE;

- U3MEPEHHUE TEMIIEPATYPBI Ha KIEMMaX;

- BeIpaBHHBaHKe (DanaHCUPOBKY) YPOBHEH 3apsiia akKyMyJIATOPOB, BXOAAMMX B HaTapeto;

- U3MEpEHHE, MOJCUET 3apAAHOT0/paspAIHOrO TOKa;

- oTK/IIOUeHHe GaTtaped OT HArpy3KH MpH HalpshHKeHUH Ha yoboM akkymynstope Huwke 2,5 B u ot
3apaaHoro ycTpoicTsa (3Y) Mpy HanpsbkeHHH Ha oOOM akkymylsTope Beime 3,7 B, mpu temmepatype
Ha KJleMMax akkymyjsrtopa Belme 60 °C, npy NpeBBIIIEHHH TOKA, MPOTEKAKOIIEro uepe3 6aTapero, BhILIE
8Cx B TeueHue donee 2 c.

3.2.9 3apsan oTAENBHBIX aKKyMYJIATOPOBR MPOM3BOAMTCSA B [Ba ATala OT creluansHoro 3Y B peskHMe
MOCTOSIHHOTO TOKa (HOMHMHaNBHEIH TOK 3apsja [,~0,2C,) 10 IOCTHXEHHA KOHEUHOTO HAMPAXEHUs 3apsijia
akkymynsropa 3,65 B (1 cTynens), Janee B peXMME MOCTOAHHOTO HAINPSXKEHHA 10 HOCTHKECHHS TOKA
sapsazga 0,21, (2 crynens). KoHeuHoe HanpskeHHe 3apAfa He JOJDKHO npeBeluats 3,7 B.

PexoMeHIyeMbIe pexHMBI 3aps/a B quanazone ot 0 mo mmroc 40 °C npexnctaieHs! B Tabmuie 3.

Tabnuua 3
PEXKMBI 3APAA AKKYMVYJIATOPA
HOMMHAJIbHBIA YCKOPEHHBIA MAKCHMAJIbHBIN
Monens KOHEYHBIH YpOBeHE 3apiia | KOHEUHBIH YpPOBEHb 3apsja | KOHEYHEIH YpOBEHB 3apsia
aKKyMyJsTOpa 100 % 95 % 70-80 %
| cTyneHb 2 cTyneHs 1 cTyneHs 2 cTyneHs 1 cTynens 2 cTyneHb
T & Tok okonu. | Tok 3apsiaa, | Tok okonu. | Tox zapsna, | Tok okoHd.
i 3apaja, A A 3apsaga, A A 3apada, A
LT-LFP 170C 5 -
LT-LFP 170-200B 35 7 85 15 170 48
LT-LFP 170P 340
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HEOBXOJUMOE YCJOBHE: COBJIIOJEHUE TEMIIEPATYPBI HA KJIEMMAX HE
BOJIEE ILTHOC 60 °C.

PABOYHMI JTUAIIA30H HATNPSDKEHUS HA KJIEMMAX AKKYMYJISITOPOB IIPHU
HOPMAJIBHBIX YCJIOBHSIX SKCILTYATAIIUM OT 2,5 10 3,7 B!

AOIIYCKAETCSI MPEAEJBHBIA PEXHM HAIPSDKEHUSA HA KJIEMMAX
AKKYMVYJSITOPOB B JIWAIIA3BOHE OT 2,0 DO 3,9 B, IIPH 3TOM PEXUME
H3IOTOBUTEJIb HE TAPAHTUPYET YKA3AHHBIE CPOKHA IKCILIYATAIIAHA!

IIPU TEMIIEPATYPE HWKE MHUHYC 20 °C JOIYCKAETCS PA3PSIKATH
AKKYMYJISITOPBI 10 HAIIPSDKEHUSA 2,0 B, IIPA 3TOM PEXHUME W3I'OTOBHUTEJIL HE
TFAPAHTUPYET YKA3SAHHBIE CPOKH SKCILIYATAITNIA!

SAIIPEIMAETCS MEPEMEIATh AKKYMYJISITOPBI 3A BBIBOIHBLIE KJIEMMBI U
COE/IMHUTEJIBHBIE ILIUHBI!

3.3 llpuBegenne aKKyMyasiTOPOB B pabouee coCTOsSIHHE

3.3.1 AKKyMyaTOpEl  HEOGXOAMMO TpPHBOIMTE B pafodee COCTOSHHE IpyU  TeMIleparype
OKpY>Karollero Bo3ayxa mmmoc (20+5) °C.,

332 Ecmu ¢ paTel TMOCTaBKM aKKymyasTopos IloTpeGutento Npouio MeHee 6 MecsaLes,
MpHUBENeHHE B paboyee COCTOSIHME aKKYMYJIATOPOB MM GaTaped BKIFOYAET 3apsifl B HOMHHAIBLHOM MM
YCKOPEHHOM PEKHME B COOTBETCTBHH C Tabnuiei 3.

333 Ecmu ¢ pater moctaBKM akkymynstopos Ilotpefuremo mpoumo 6Goree 6 MECSLIEB,
PEKOMEHIYeTCA IOMOTHUTENEHO IPOBECTH TIPOLEYPY COTIACHO m. 3.5.1.2 HacTosmero P3.

3.3.4 Ilpn HEOOXOAMMOCTH OMPEAEIIEHHS HOMUHAJIBHONR EMKOCTH, BBITIOIHHUTE KOHTPOJIBHBIH LUK
cornmacHo 11. 3.1.

Ecnu paspsnnas éMkocts akkymynatopa vike 1,0C, A-y, CJIEIYeT MPOBECTH 3 IIMUKJIOB 110 PEKUMY
KOHTPOJIPHOTO LMK/ COrNIACHO II. 3.1. AKKYMYIATOpHI, HMEIOLIHE TI0CIIE MIATOTO [UKIIA EMKOCTh MEHbIIE
yKaszaHHOH B Tabnuie 1, HoAnexaT 3aMeHe B TeuyeHHe rapaHTHHHOTO CpoKa NpPH YCIIOBHHU
CBOCBPEMEHHOTO BBINOTHEHHS TEXHHYECKOTO 0OCITYKHBaHHA B COOTBETCTBUY C Pa3fenoM 4.

3.3.5 3apsn MpOBOAMTCS C MOMOIIBIO CIELMANBHBIX 3aPAAHBIX YCTPOMCTB, /IS YEro coeauHseTcs
TOJIOKHUTENBHEI KOHTAKT aKKyMyJATOpa C MONOKUTEIBHEIM KOHTAKTOM 3apsIIHOIO yCTpOiicTBa, a
OTPHUUATEILHBIH KOHTAKT ¢ OTPULIATENBHEIM KOHTAKTOM 3apsiAHOTO yCTpOHCTBa.

3.3.6 Ilpu 3apsafe HeoGXOMMMO KOHTPONMPOBATEH HAMPSKEHHE HA KAXIOM aKKyMYJISITOPE, TOK M
MPOIO/LKHTEIBHOCTE 3apszia, YUKCHPYs 3HAYEHUsS KOHTPOJMPYEMBIX NapaMeTpoB B paboueM KypHaie
NPOU3BOJIEHOH HOPMEL.

3.3.7 3ameph! HanpsDKEHUS B MpOLEcce 3apsia | paspsjia NPOBOAATCSA B aBTOMATHIECKOM PEXHME

(B ciydae MCIONb30BaHMS ABTOMATH3MPOBAHHOTO 3aPSAHOTO CTEH/IA) HIIH B PY4HOM pexuMe.,
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3.4 PaboTa akkymyasTopoB B GydepHoM pexume

3.4.1 Texnonorusa LiFePO,4 akkymynsropoe gomyckaer paGory JIAA B bydepHom pexume npu
BBITIONTHEHHH CJIEYIOILIMX YCIOBHAX:

— BO BCEX PEXKMMaX paboTel HEOOXOIMM KOHTPOJIE HATIPSDKEHHSA M TEMITEPATYPBI KaXKAO0ro
aKKyMyJIATOpa M TOKa B 1ienu nocpeacteom CKVY;

— tun CKY gomken OITE cornmacoBaH ¢ npoussoautenem JIMA.

3.4.2 B rabmuue 4 npuseneHbl TeXHUYeCKHe TpeGOBaHMS K peskuMaM paboTHl THUTHH-MOHHOTO

aKKymynsTopa B OydepHoM pexxume.

Tabnuna 4

[Tapametp 3Hayenme To4HOCTE

H3MepeHus

HomunaneHbli ToK 3apsna 0,2C, <2%
MaxkcuManbHBIH TOK 3apsaaa 1C, <2%
MaxcumanbHoe HanpsKeHHe Ha aKKyMYTSITOpe [pu 3apsane, B 3,40 <0,5%
MunnMansHOe HalpsKeHHe Ha aKKyMYISTOpe Iy paspsaze, B 2,80 <0,5%
Hanpssxenue nopaepxanus 3apsa B OydepHoM pexume, B 3,34 <0,5%
MakcumansHo qoTycTHMas TeMIlepaTypa akKyMystopa (3apsan/paspsn), °C mroc 50 <3%
MuHHMaIIBHO OTTycTHMAas TeMIIepaTypa akKyMyJIsTopa, Ipu paspame, °C MuHYyC 40 <=3%
MHHAMAITBHO J0IyCTHMAs TeMIIepaTypa, akKyMyistopa, Tipu 3apsaze, °C 0 <3%

IlpuMmeuanue
1 — mpu Temnepatype mmoc 25°C

3.4.3 lpunumn 3apaga JIMA B GydepHoM pexuMme aHATOTHYEH CTaHAapTHOMY METOAy 3apsna
(pucynoxk 2). 3apsn JIMA ocymiecTsisercs B IBa dTama.

3apaj cTaOHIBHBIM TOKOM, C KOHTPONEM HANPsDKEHWs HA aKKyMYJISTOpE. Pexomengyemoe
3HaueHHe Toka sapsajga ot 0,2C, no 0,5C,. Ilpu gocTmkenuu HanpsbkeHus 3,40 B, npekpataercs 3apsia
JIMA cTaGunbHEIM TOKOM M 3apsAHOE YCTPOMCTBO HOIDKHO TIEPEHTH B PEXKHM 3apana CTabuIbLHBIM
HallpsDKEHHEM.

Ha Bropom srane sapspa JIMA, zapamHoe yCTpOHCTBO MOIKHO TONNCPKHBAT CTAGUIBHOE
Hanpskenne 3,40 B Ha akKyMynaTop, ¢ MOrpemrHoCTEIO He Hike 0,5 %, NpH YMeHBIISHHH ToKa 3apsaia
mo 0,1 or HayaneHOro 3apsnHoro Toka. [lanee mepexonm B GydepHEN pexuM, T.e. NEPEKIIIOYEHHE
3aps/IHOTO YCTPOMCTBA Ha CTAOMIM3AUMIO HaNpsukeHHs 3,34 B Ha akkyMynsTop.

I'papuk paboter JIMA B 6ydepHoM pesxume, IpHBEEH Ha PHCYHKe 7.
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3aps0 3apsad
cmadunbHuIM cmabunsHsim
moKoMm, ¢ HAnPANCEHUEM, C

U B KOHmMponem  KOHMPOLeM moKd
Hanpas ceHus |
340 fomemeeeiea
(3,34+3,35) 80 % 3apao Iepexoo 6 bygeprutii pescum.
2480 et i aa
Pesxxum zapsama BydepHeii pexum {u

Pucynok 7 — 'paduk pabors JIMA B 6yheprom pexknme

3.4.4 Yepes xaxieie 3 MecsLa HEOGXO0IMMO IPOBOHTE TPEHUPOBOYHbIE LMKJIEI pa3psfia-3apsa:

— paspap Tokom 0,2CH, koHe4Hoe HanpsixeHue 2,50 B;

— may3a 5-10 MuH;

— 38pAll B HOMMHAJILHOM HJIH YCKOPEHHOM PEXMME B COOTBETCTBHH ¢ Tabiuuedi 3 u paspsa TokoM
0,2Cn o xoneuHoro Hanpsoxenus 2,50 B;

— may3a 5-10 muH;

— 3apsia cornacHo 1. 3.4.3.

3.45 lna obecriedeHHss MaKCHMAJILHOIO cpoka ciyxObl Garapenm B GydepHoM peximMe
PEKOMCHIYETCA MOALCPKUBATE YpOBEHb 3apsaja Gatapen (80+90) % 0T HOMHHANBHOH &MKocTH, C
YHICTOM CHIKCHUS €MKOCTH B KOHUE CPOKAa OSKCeIuTyatamud Ha 20 %, npu  BeIbope &MKOCTH
AKKYMYIITOPOB HCXONMTE W3 TOTO, YTO B KOHLE CPOKA 3KCILIyaTaluu B GydepHom pe:xume Gatapes
CMOJKET 00ECIeYUTE 3apAN Ha ypoBHe (64+72) % OT CBOel HOMUHAIIBHON EMKOCTH.

3.5 IxemryaTaums akKyMyJIATOPOB B COCTABE OaTtapen

3.5.1 C6opka akkymyasTopos B Gatapen

3.5.1.1 Axxymynatopel, cobpaHHEIE B barapeio NOKHBI GHITE ycTaHOBIEHE! BEPTHKAJIBHO,
BBIBOZHEIMH  KneMMamu BBepx. K Oarapee mpenssenstorcs TpeGosamus, obecneunBaromue padory
KaXJ10T0 aKKyMYJIATOpa B IITATHOM pexKUMe.

HE JIOIIYCKAETCSI BBIIIOJTHATH CEOPKY B AKKYMYJISITOPHBIE BATAPEHU U UX
IKCIUIYATAIIAIO BE3 CHCTEM KOHTPOJISI M YIIPABJIEHUS (CKY)!

3.5.1.2 Ilpu c6opke PCKOMCHIYETCs  OCYINECTBHTH IIpelBApHTENBHEIN Gamanc JIMA 1o
CICAYIOLIEMY aJTOPHTMY:

— Oarapes cobupaerca B paGouecii KOH(Hrypaumy, ycrauasmusaercs CKYVY, Oarapes sapspkaercs 1o
OTKIHOYEHMs 3V [0 MaKCHMaJIbHOMY HANpsKEHHIO Mo60i sueiiky (3.7'B);

— Barapes pasGupaercs;

— BCE STIEHKH KOMMYTHPYIOTCS TIApaliebHO, BEIEP/KHBAIOTCS B TAKOM COCTOSHMI He MEHEE CYTOK;

— MMCHKH pasbeuHsIOTCs, Gatapes cobupaercs B paGoyeit KoHpuryparuu ¢ CKV,
14
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3.5.1.3 JIna obecrieveHns MpOIODKHTENBHOTO CPOKA CITYX GBI aKKYMYJIATOPHOM 6aTaper HeoOXOm|MO

SKCIUTYaTHPOBATE €€ B MHTepBasie ypoBH: 3apsiaa oT 10 1o 90 %, uto gomkHa koHTposimporare CKVY, T.e. He
npoeomute ero 100 % paspan u 100 % sapaz, a Take cobmonaTk TemrepaTypHbii peskum. B mporiecce
SKCIUTyaTalli¥ aKKyMyJATOpHas Oarapest [0/bkHAa OalaHCHpOBaTbCs B aBTOMATHYECKOM peskume. Jlis
s dexTrBHOlN pabOTHI, TOKH OaTaHCUPOBKHM JIOJDKHEI OBIThL He MeHee 5 A.

3.5.2 3amena akkymymatopa B AKB

3.5.2.1 TpeboBanmus K mpoLeIype 3aMeHb! akkymyisitopa B AKB

Iponenypy npoBoauTs Mpy TemMnepatype mmoc (25+5) °C, nasnennu (101,3+10) kITa; BraskHOCTH
He Gonee 60 %, OTCYTCTBHM BHOPALIWH M MEXaHHYECKHX YIapOB.

AKKyMYIATOD JJOJDKEH UMeTh ypobeHs 3apaia (SOCakk), paBHsii yposHio 3apsana AKB (SOCaxs) B
MOMEHT 3aMeHEHI ¢ pazHuleH He Oonee 2,5 %.

PekomeH]lyeMble OTKIOHEHHS BHYTPEHHErO CONPOTHBICHUS aKKYMYJATOpPA Rppaxk OT CPEIHETo
3HaYeHH:A BHYTPEHHETO CONpOTHBIIEHH: akKyMyTopoB B AKB (Rpg axs.cp) £20 %.

3ameny akkyMyiiropoB B AKB u3 akkyMynaTopos, xparsupxcest B 3MI1, MOKHO TIPOM3BOIHTE TOIEKO
3Has1 OCTaTO4HYIO EMKOCTE akKyMysaTopoB B AKD, T.e. ee yposens zapsina (SOCaxg). [ aToro Heobxomumo,
aro6el CKY onpenensina yposens 3apsna AKB (SOCaks). [epen 3ameHoit akkymymnsrop u3 3UIT HeoGxomumo
3apsAnUTE A0 TeKyiero yposHs 3apaia AKD (SOCast2,5 %).

PexomeHIyeMBii ypoBeHs 3apsjia akKyMy/aTopa, Haxozsmerocs B 3UTT, npu XpaHeHMH H0MKeH OBITh
SOC=60 %, yro obecnieunBaeT TpeGyeMBLH pecype U CPOK CITYKOBL

3.5.2.2 Onpenenenue ypoBHs 3apsiia

OuennBatk ypoBeHS 3apsja akKyMyaTopa, Haxozsierocs B 3L, MOKHO 0 3KCHepHMEHTAIBHOM
3aucuMoctd HPLT ot ypoBrs 3apsana (8 nonax ot C,) mpH Temmepatype mmoc (25+5) °C (pucyHOK 8).

HPLL, B
3,5

3,4

3.3 1 + & _L.--"""*' i =
3,2
3,1 f /

3,0 -

2,9

2,8 T T T T T T T T T T
¢ 01 02 03 04 05 06 0,7 0,8 0,9 1CH

Pucynok 8 — 3asrcumocte HPI] ot yposrst 3apsina (B mossix ot Cy) npu t=(25+5) °C

3.5.2.3 MeToze! 3aMeHbl akKymysitopa B AKB
Homnepxka akkymynsropa B 3MII IpH I[OCTOSHHOM ypOBHE 3apsiia METOZOM KOMIIEHCALIMH

caMopaspsifia ¢ MEPHOAMYHOCTEIO 1 pa3 B Mecsll W ero mojzapsia o ypoBHs 3apana AKB (SOCaxs)
15
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HETOCPEICTBEHHO Mepe/l 3aMeHol (metoz 1).

Paspsan axkxymymatopa B 3MII go yposus sapspa SOC=0 % (DoD=100 %) ¢ mociemyromum
3aps/ioM 10 cooTBeTcTByIomEro yposHs 3apaaa AKDB (SOCakx =SOCaks) (Meton 2).

3.5.2.3.1 Mero xoMIieHcauuy caMmopaspsja

TemnepaTypa okpyXarolllel cpeIrl U TEMIIEpaTypa Ha KlieMMaX aKKyMyJIsTopa JO/DKHA OBITE TUTHOC
(25£5) °C.

ITpomssectn paspaa  akkymynsropa Tokom 0,2C, mo Hanpsokenws 2,5 B, paccuutaTs |
3a(pUKCHPOBATE paspsaaHyo EMKOCTE Cpy.

Brinepxath akKyMyJATOp B 6ECTOKOBOM COCTOSHUM B Te4YeHue 1 .

IIpow3BecTy MOBTOPHEIH paspsan akkymysaTopa Tokom 0,2C, no Hanpsbkenus 2,5 B, paccuurtats u
3a(pUKCHPOBATH paspsiHyI0 EMKOCTh Cp.

Paccuurath ocTatouHyro EMKOCTE akKKyMymaTopa Coer = Cp1 + Cpa.

Paccumrate BemmumHy camopaspsza (BCP, % B Mecsl) akKyMyJSTOpa, HCIONb3Ysl BETHYHHY
3apAHON EMKOCTH HAaHHOTO akkymyssTopa Csc NMpeasliyINero MOoJHOTo LHKIA 3apsiia (KOHTPOJIBHOrO
WM [IPOBEJIEHHOTO TIEpel OTIPY3KOi) M KOIMYECTBO MecAleB N, MpOMIeInHX cO BPEMEHH OKOHYaHHS
KOHTpoJibHOro uuiia 1o popmyne BCP = 100-(Czk - Cy;) /(C2x-N), %/Mec.

3apsMTh aKKYMYJIATOP IO ABYXCTYIIEHYATOMY PEXHUMY, TpH moctosHHoM Toke 0,2C, Ha mepsoit
CTYNEHH JI0 NOCTHXEHUA HanpsukeHns 3,7 B ¢ mepexoaoM Ha BTOPYIO CTYNEHB — 3aps[ IIPH TIOCTOSHHOM
HANpAKEHUH [0 CHIDKeHMs ToKa 3apsaaa 1o BenuduHbl 0,02C,; mpu TemmepaType OKpyskaloluei cpejsl
mmoc (25+5) °C. Paccuutath 1 3adHKCHPOBATE 3apsaiHyio EMKOCTh Cs.

Pazpanuts akkymynarop 1o ypoeus 3apsiga 0,6C,; Tokom 0,2C,, T.e. IpoBecTH paspag tokoMm 0,2C,
B TeueHHe 2 4 (orpaHMyeHHe 10 HanpspkeHuo 2,8 B).

Pa3 B 30 nueil nposoauts moxszapsan akkymynaropa tokom [=0,2-C, (A) B TedyeHHMe BpeMeHH
T=BCP/100- C;/T (u).

HernocpencteenHo nepes ycranopkod akkymynaropa B AKB HeoGXoauMo omMpefenuTh YpOREHS
3apsana AKB (SOCaxs).

HerocpencTBenHo nepea ycTaHoBKOH akKymynaTopa, xpawsimerocst 8 3UIL npu yposHe 3apsja
60 %, 3apsauts akkymyiatop 10 yposHs 3apsia AKB (SOCaxs) Tokom [=0,2-Cy, (A) B TedeHHe BpeMeHH
T=((SOCaxs - 60 ) - Cy) /(100 -I) (u).

HYepes 60 munyr mocne ortkmodeHus 3Y wm3meputs HPI] w BHyTpeHHee COINpPOTHBIICHHE
aKKyMYJIATOpa ¢ IIOMOIIBIO H3MepuTelibHOro nprbopa tuna « HIOKI» BATTERY HiTESTER 3554 (umu
aHazora) ¢ MorpemHocTeio He Gonee 1 %.

IIpoussectu 3ameny akkymynstopa B AKB Ha JaHHBIH akKyMyJIaTOp.

3.5.2.3.2 Merton 3apsaia akkyMyJsTopa 10 ypoBHs 3apsiaa AKB

Temriepatypa OKpyKarolUeH cpeibl M TeMIepaTypa Ha KIeMMax akKyMyjlaTopa AOJDKHA OBITh
oc (25+5) °C.

INpoussectn paspsn akkymynsTopa TokoM 0,2C, 1o HanpsbkeHus 2,5 B.

Brimepokats akkyMynsTop B 6€CTOKOBOM cocTOSHHM 10 MUH.
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3apsaauTh aKKyMyJIATOp MO OIHOCTYNEHYATOMY DEXHMY, HpH mocTosHHOM Toke [=0,2-C, (A) ¢
OTpaHWYeHHEM Hanpsxenus 3,7 B no ypoeua 3apsna AKB (SOCaxs) B TeueHHe BpEMEHH
T=SOCxxs-Cy/ (100 - T) (u).

Yepez 60 muuyr nocne otkimodenus 3V  wmsmeputs HPL[ u BHYTPEHHE COIIPOTHBIIEHHE
aKKyMYJIITOpa ¢ NOMOLIBIO W3MepHTensHOro npudopa tuna «HIOKI» BATTERY HiTESTER 3554 (unu
aHanora) ¢ MorpemHocTE He Goee 0,1 Y%.

IIpoussectu 3ameHy akkymynstopa 8 AKB Ha nanuslit akkymymaTop.

3.5.3 Tpebosanus k cucTeme KoHTpoIs U yrpasienus (CKY, BMS)

3.5.3.1 CKY npennasnavena s cGopa U HakorieHHs MHQOPMALMH O rapaMmeTpax JUTHH-HOHHOM
Garapen M OTHENBHBIX aKKYMYJATOPOB B ee COCTaBe MpH SKCIUTyaTallMd W KOHTPONS aBaApHHHEBIX
CHUTYyaluH.

3.5.3.2 MiamMepennie HanpsiKeHHs W TEMIIEPATypPhl JOKHO MPOM3BOLUTECS C nepuojoM He Gonee
10 ¢, KOHTPOJIBL TOKOBOTO PEXHMa — HETIPEPBIBHO.

3.5.3.3 KonTposib aBapuiiHO} CHTyaluuu (NpPeBBIMICHHE JONYCTHMBIX PEXUMOB IKCITTyaTaLHH)
JIOJDKEH 00ECIIeYHTh NOIauy CHTHAJIa aBAPHH 1 OTKJIFOUEHUE aKKYMYTSTOPOB OT CHIOBBIX Temeii.

3.5.3.4 CKY pomxHa oGecrieunBaTh H3MEpeHHE TEMIIEPAaTYpEl HA KIEMMax aKKyMyJnsTopa B
Auanasone ot MuHyc 40 g0 mmoc 70 °C. IlpuseneHHas OTHOCHTENbHas MOTPEITHOCTD M3MEPEHHH He
J0JKHA npeBBIats 3 Y%.

3.5.3.5 CKV nomxna ofecrieuuBaTh W3MEpeHHME HaNpsLKeHMs Ha KaKIOW suciike aKKyMynsaTopa B
auanasone ot 1 10 4 B. Tpusenennas oTHOCUTE bHAs MOTPEIIHOCTS M3MEPeHUH He 0MHKHA MpeBbimath 0,5 %.

3.53.6 CKY pomkHa ofecreunpate u3Mepenue Toka nenn AKB B pafouem amanazode.
IIprBenieHHas OTHOCUTENbHAS TIOMPEIIHOCTD H3MEPEHHHH He NI0JKHA NMPeRBIaTh 3 Y.

3.5.3.7 CKY pomxua ofecrierpars GanaHCHpOBKY ypOBHS 3apsia aKKyMy/ISTOpoB B coctase AKB.

3.5.3.8 CKY ne gomxkHa TpeGOBaTh BHELIHErO NPHHYINTENEHOTO OXJIaXIEHHUS,

3.5.3.9 CKY nomxHa coxpauaTs paboTOCIOCOGHOCTh M OCHOBHBIE TEXHHYECKHE XAPAKTEPHCTHKH B
YCIOBUSX BO3NSHCTBUS SNIEKTPOMArHUTHBIX omex cornacHo I'OCT 30804.6.2-2013 (IEC 61000-6-2:2005)
«COBMECTHMOCTE  TEXHMYECKHX CPEICTB 3MEKTPOMATHMTHAA. YCTOHUMBOCTE K 3/MEKTPOMATHHTHLIM
MOMEXaM TEXHWYECKHMX CPEICTB, NPHUMEHSAEMEIX B MPOMBIIIIEHHBIX 30HaX. TpeGoBaHWs W MeTOIB!
HCITEITAHH Y.

3.53.10CKY He pomKHA ~SBIATECA  MCTOYHHKOM — [0KapHOH  OMAacHOCTH  BO  Bpems
(QYHKLUHOHMPOBAHWS MO HA3HAYEHHIO U TIPH BITOJIHEHHH PErlaMeHTHEIX paboT.

3.5.3.11 Ilpu mpumeneHuy BO B3PEIBOOTIACHOH oKpyxkaromeii cpene, CKY I0mKHA COOTBETCTEOBATE
tpedoBanuaM TOCT 31613-2012 «Dnekrpocratnyeckas Hckpobe3omacHocTs., OfLiMe TexHUYECKHe
TpeOOBaHMs 1 MeTOB! ucnbiTanuity, TOCT P 51330.10-99 «MckpoGesonacHas sIeKTpuYecKas LEmby.

3.5.3.12 Bpewms HenpeprieHO# paboter CKY nomkHo 661Th He Menee 90000 u.

35.3.13 BepostHocTs 6e30TKa3HOrO yHKIMOHUPOBAHKS M3ENHS TOMKHA GLITE He MeHee 0,97,

3.5.3.14 CKY ne pomxua co3naBaTh OMacHOCTEH TSl 0GCIY/KHBAFOIIETO TIEPCOHANIA.

3.5.3.15 CKV pomkna 61T pEMOHTONPHIOAHAE, HMETh MOLYTbHYIO KOHCTPYKIHIO K 0OCITyKHBATHCS
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IITATHBIM IIEPCOHAJIOM HA YPOBHE 3aMeHBl KOHCTPYKTHBHO-CBEMHOTO 3lIeMeHTa. BpeMsi BOCCTAHOBIEHHS

pabotocnocodbrocTr CKY, mpy Hamuuy cBOOOIHOTO JOCTYIIA, HE OJDKHO IPEBBIIATh 30 MAH.
4 TEXHUYECKOE OBCJIIY XUBAHHUE

4.1 Texuuueckoe 00CIYKUBAHHE AKKYMYIIITOPOB HEOOXOIHUMO MPOBOIUTE KaXKIbIe 6 MECAIIEB.

4.2 ObcnyxuBaHHe aKKyMYJSITOPOB U DaTapeil IIPOBOIUTE IIPH TEMIIEPATyPe OKPYIKAIOLIEH CpeJIbl
or mmoc 10 go mmoc 30 °C.

4.3 Tlpy TEXHUYECKOM OOCITYyXHBAaHHH BBIONHHTE BHENIHWUH OCMOTpP Ha OTCYTICTBHE CJICIOB
KOPPO3HH KJIEMM H CJIEJI0OB DJIEKTPOIIHTA.

4.4 TIpoTHpaTh aKKyMyISTOPBl MaTepHaioM (TPAIKOH, BETONIBIO, H Ip.), HE BHI3EIBAIOIINM
[OSIBJIEHHE CTATHYECKOT0 3JIEKTPHIECTRA.

4.5 PexoMeHayeTCs Ha KIEMMBI H COSIHHUTENbHbIE IMUHBI HAHOCUTh CHIIMKOHOBOE ITOKPBITHE THIIA
«DIITpaHC» WK APYTrHe aHTHKOPPO3UOHHBIE CMA3KH.

4.6 TIpOM3BOIUTE 3aYMCTKY COEAMHUTENBHBIX MEIHBIX IIHH B CIIyJae UX IIOTEMHEHMS U IOSABIICHHS

CIIE/IOB KOPPO3UH C 1[EJIBI0 CHIKEHUS COTIPOTHBIICHHS H IIPEIOTBPALEH s PA30rPeBa PH SKCIITyaTalkH.
5 TEKYIIUIA PEMOHT
AKKYMYJISITOPEI HE TIOTIEKAT PEMOHTY.
6 TPEBOBAHUSA BE3OITACHOCTH

BHUMAHHE!

3ATIPEIIIAETCS UCIIOJIB30BATH AKKYMYJISITOPBI B COCTABE BATAPEHN BE3 CKY!

HE JOITYCKAETCS KOPOTKOE 3AMBIKAHUE KJIEMM AKKYMYJISITOPOB!

SAIIPEIIIAETCSI HAPVYIIIATH PEJXHUMbI 3APSIIA W PA3PSAJA! HAPYHIEHUE
VYKA3AHHBIX PEJKMMOB ITPUBOAUT K BBIXOY AKKYMYJISITOPOB 13 CTPOSI.

SAIIPEINAETCSL BCKPBIBATH AKKYMYJISATOPBI n HUCIIOJIB3OBATH
AKKYMYJSATOPBI C PASTEPMETE3MPOBAHHBIM KOPITY COM!

B cinydae pasrepMeTH3alUH aKKyMYJISTOpa IIPH HEIITATHON CUTYAIlWH WIH B aBAPHHHOM PEXUME H
MONAaaHUK 3IEKTPOJIATA HA KOXKY, OOHIBHO IPOMBITE TTOpayKEHHBIE YJACTKH XOJIO0IHON BOOH, KaK
muHEMyM 15-20 munyT. He cnemyer u30aBIATECS OT XUMHYECKHMX BEIIECTB MOCPSACTBOM TAMIIOHOB
60 candeTok, CMOYEHHBIX BOJIOH, TaK KaK TAKHM 00pa3oM MPOH30HIET ere OoJiee CHIIBHOS HX
[IPOHUKHOBEHHE B KOXKHBIH TokpoB. [Tpa HeoOxomuMocT 00paTUTHCS K Bpady.

B cirygae momanaHMs SMeKTPOIATA B Tia3a, Hy)XHO KaK MOKHO OBICTpee IPOMBITH Ii1a3a 00IbIIuM
KOJTHHYECTBOM IPOTOYHOM BOJIBI B TCUCHHE JECSTH — IIMTHAAUATH MUHYT. HemeuienHo 0GpaTuThCs K
Bpady.

B ciyyae momamaHus 3IeKTPOTHTA BHYTPHIKETYJOYHO, HEOOXOAMMO BBI3BATH PBOTY OonpIIUM
KOJIMYecTBOM BoJbL. HeMemneHHO 0OpaTuThes K Bpady.

TIpH BABIXAHWH TAPOB BBUATH HA CBEXKHH BO3IYX U NPOBETPHTH HoMemeHre. IIpu HEe0OX0IUMOCTH

o0paTuThCs K Bpady.
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Martepuarnsl, co/lepikaliecs B aKKyMyJITOPE, B COOTBETCTBHH C TOKCHKO-TUIMEHNYECKOH OMEHKOI
Xumgdeckoro  mpomykra Poccuifckoro Permcrpa IlotemnmansHo OmacHBIX — XHMHUECKHX |
buonornyeckux Bemmects Pociorpebranzopa P, otHoCsTCS:

AHOJIHBIA MaTCPHAI: KOJKHO, BHYTPHXEILYIOYHO — 4 KIACC OMACHOCTH (MAIOOMACHETE BEIIECTRA);

Karonnerii MmaTepHan: KOKHO, BHYTPHKETYIOTHO — 4 KJIace OMacHOCTH (ManmoomacHbIe BelecTBa);

DJIEKTPOINAT: KOXKHO, BHYTPHIKENLYLOUIHO — 2 KIIACC OMACHOCTH (BBICOKOOIACHEIE BEIIECTBA).

B HemTarHOH CHTyaluH, NpH HAXOXICHHHM AaKKyMYJISTOPOB B 06JacTH OTKPEITOTO OTHSI,
NPEMEHSIOTCS 0¢00bIe MPABHIA TyIEHHS.

Tyumate ogar Bosropauus He06GX0IUMO OrHETYIIHTENEM Kiiacca D wiu rpaUTOBBIM TOPOLITKOM
C NOHMKEHHOM 110THOCTEIO (Tun MI'C). HE IIPUMEHSITH Bogy, Biaaxkublii necok, COs, a Taxske
OTHETYIHTENH Kaaccos: A, B, C uau na ocHoBe KaabUHHUPOBaHHOI combl (NA,COs).

B aBapuiHBIX cHTYalMsX, I0B30BATECS CPEICTRAME HHIUBALYAILHON 3aITHTET OPraHoB
perxanust (CU30/1): Macku, N0MyMacKy ¢ IPOTHBOA3PO30TEHEIME, IPOTHBOTA30BEME GHIBTpamu,

pecIupaTopsL.
7 XPAHEHUE

7.1 Jng akkyMyIATOPOB HAXOMAIIMXCA HAa XPaHEHHH IIPOBOJIMTCS TEXHHYECKOE OOCITYKHBAHHE B
COOTBETCTBHH C pasfenoMm 4.

7.2 IIp XpaHeHWH aKKyMYIATOPOB HX YPOBEHb 3apsia IOJDKEH COCTABIATH oT 50 mo 80 %.
PexomennyeMslit Tpou3BoauTeTeM ypoReHs 60 Y%.

7.3 AKKyMynATOpEl HEOOXOMMMO KaXIble 6 MECSIEB DPa3psuTh MOCTOSHHBEIM TOKOM 0,2Cy nmo
KOHEUHOTO HANpsiKeHHA 2,5 B mpu TemmepaType Ha KieMMax aKKyMyJISTOpa ILTIOC (20£5) °C. na
AQIBHEHINEI0 XPaHEHHS 3apsAuTh IOCTOSHHBEIM ToKoM 0,2C; B TedeHHE 3 9 [0 JIOCTHIKEHHS
pexomeryemMoro yposHs 3apsina 0,6Cy ¢ KOHTpoJeM IOMyCTHMOrO HampsDKEHHUS Ha KieMMax. C Lebio
SKOHOMHH SHEPIOPECYPCOB PEKOMEH/YESTCS TOJIB30BAThCA TEXHOIOTHEH peKylepanun Ipa IPORe/ICHAH
JaHHOM MPOLEAYPBI (ITPH HATHIHE TEXHHIECKON BO3MOKHOCTH).

7.4 AKKyMYIATOPB! TOIKHBI XPAHUTBCS B BEPTHKATBHOM TIOJIOKEHHHI npu Temneparype ot 0 zo
mioc 30 °C v 0THOCHTENBHOMN BIAXKHOCTH BO3/yXa He 6omee 80 %.

7.5 Ilpu XpaHEHHH aKKYMYJIATOPEI JOMKHEI GEITH 3aIMAIIEHb] OT TIPAMOI0 BO3IEHCTBHS CONTHEYHBIX
JTyd9eH ¥ aTMOC(EPHBIX 0CaJIKOB.

7.6 YcioBus XpaHCHHUS TOIDKHBI HCKITIOYATH TIPSAMOE TIONAMaHue BIary Ha KOPITyC aKKyMYJIATOpA.

7.7 llpu XpaHeHUH aKKyMyJISITOPOB B OTAIUTHBAEMEBIX [TOMEIEHHAX PacCTOSHHE OT OTOIHTENBHBIX

IpHOOPOB 0 aKKyMYJISTOpa JODKHO OBITH He MeHee 1 M.
8 TPAHCIIOPTUPOBAHHE

8.1 TpancnopTapoBaye aKKyMyIsATOPOB JODKHO [POH3BOMUTECA B BEPTHKAIBHOM IIOTOKEHHUH, B
YOaKOBKE H3IOTOBHTENA, BCEMH BHIAMH TPAHCIOPTA, B KPBITBIX TPAHCIIOPTHLIX CPENCTBAX H B
COOTBETCTBHH € NEHCTBYIOIMMH JUIS KaXKIOTO BHIA TPAHCIOPTA NPABHIAME, YTBEPKICHHBIMH B

YCTaHOBICHHOM MOPAIOKE.
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8.2 Tlpu TpaHCTOPTUPOBAHMH AKKYMYIATOPOR ,ﬁOHy'CKaeTCH BO3JICHCTBUE YIAPHBIX HArPY30K
MHOTOKPATHOTO AEHCTBMA ¢ MMKOBBIM YIapHBIM yckopenueM 30 m/c (3g) mpu AMUTENLHOCTH AEHCTBHA
yAapHOro yckopenust oT 2 o 20 Mc M CHHYCOMIanbHOM BUOpaumu B JuarnazoHe 4actoT ot 1 mo 50 T
npu yckopeHuu 50 wm/c (58) B Teyenue 8 4 B HACTH BO3JCHCTBHS MEXaHMYECKUX (HAaKTOPOB BHEIIHEH
cpenst — o rpynie C T'OCT 23216-78 «3nenus snexTpoTexHiueckue. XpaHeHHe, TpAHCTIOPTHPOBAHHE,
BPEMCHHAA NIPOTHBOKOPPO3MOHHAS 3alIKTa, yakoBKa. Obmme TpeGoBannus 1 METOLB! HCIIBLITAHHID.

8.3 IIpu TpaHCTIOPTHPOBAHUHM AKKYMYJISITOPOB HOMYCKAETCs OHOPA30BOE, B HEMPEPEIBHOM PEKUME,
BO3JCHCTBHE KIMMATHICCKUX (AKTOPOB — MO rpymre ycioeuil xpanenus 6 (0XK2) FOCT 15150-69
«Matuuspl, pubOpPel W ApYrHE TeXHWYeckue M3nenus. VICNoNHeHHs O pasiMyHbIX KIAMAaTHICCKUX
paiionoB. Kateropuu, ycsioBusi SKCIUTyaTalllyi, XpaHEHHS M TPAHCIIOPTUPOBAHHS B YACTH BO3AEHCTBHS
KIMMaTHYeCKUX (aKTOpOB BHEIIHeH cpefpl» npu Temmepatype oT mumyc 50 mo mmoc 60 °C, ¢
IanbHeHIIeH BEIIEPIKKOH KAKIOr0 aKKyMyIATOpa B HOPMANlbHEIX KIMMATHYECKUX YCTOBMSX B TEUCHHE
HE MEHEC TpeX CYTOK. VYCIOBHA TPaHCTIOPTMPOBAHMA I[pU TemIlepaType Huwxke wmumHyc 50 °C
ONPEAEIAOTCS MHAMBUAYANBHO, IO COTTIACOBAHMIO C MPOM3BOAUTENIEM aKKYMYJIISATOPOB.

8.4 Ilpu TpaHCIIOPTUPOBAHMM YTTAKOBKA C AKKyMySTOpDaMHM JOJDKHA OBITE MpeloXpaHeHa OT
NajeHud ¥ BO3ACHCTBHS aTMOC(epHBIX OCAJKOB, aTMochepHOe NaBIEHHE NPH TPAHCIIOPTHPOBAHHH

(60+106,7) xITa (ot 450 mo 800 MM pr. cT.).
9 YTHUIN3ALUA

YTHIU3AIIUS AKKYMYJIATOPOB U BATAPEW JOJDKHA ITPOM3BOJIUTHLCS
TOJBbKO CHEIUAJIM3UPOBAHHBIMM OPT AHU3AITUSIMHA!

SAINIPEHIAETCSI YTUWIN3UPOBATH AKKYMYJISITOPHI B MECTAX
3AXOPOHEHHS OTXOA0B OBUIEI'O WM BEITOBOI'O HAZHAYEHMS!

10 TAPAHTHH U3I'OTOBUTEJIA

M3roToBuTeNs rapaHTUPYET COOTBETCTBHE MAPAMETPOB aKKyMYIATOPOB OCHOBHEIM TEXHHYCCKHM
XapakrepucTHKaM 1. 1.3 Hactosmero PO npu cobmopenun IlorpeGurenem ycnoBmil SKCIUTyaTaiji,
TEXHMYECKOr0 OO0CIy)KUBAHMS, TPAHCIIOPTHPOBAHMS W XPAHEHWs, YCTAHOBICHHBIX TEXHHYECKUMH
YCTOBHAMH U SKCITyaTallMOHHOM JTOKYMEHTALIHEA.

["apaHTHiHBIH CPOK — OJMH TOJM ¢ MOMEHTa MOCTaBkKM (Ha ycioBusx FCA) AKKYMYISATOPOB
ITotpeburemo.

IFAPAHTHSI HU3TOTOBHTEJA HE PACIIPOCTPAHSIETCSI HA PABOTY
AKKYMVJIATOPOB B COCTABE AKKYMVYJISITOPHOM BATAPEHM BE3 CKY WIH C CKY,
HE COOTBETCTBYIOIIEN TPEBOBAHMSIM n. 3.5.3 HACTOSIIIIETO P3.
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