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PykoeogctBo no akcnnyataumm XKTI11.563314.004P3

> AKKYMYNATOPbI CBUHLIOBbIE TArOBbIE TUMA PzS U AKKYMYJIAITOPHbIE BATAPEU

HacTosLee pykoBOACTBO MO 3KCMyaTaumm BASETCA OCHOBHbIM JOKYMEHTOM A5 SKCnayaTaumum Manoo6Cnyxu-
BaeMbIX TArOBbIX aKKyMynaTopos Tvna PzS v 6atapeli (B fanbHeNLLEM UMEHYEMbIE «aKKYMYNATOP» N «6aTtapes»).

PyKoBOACTBO MO 3KCMyaTaumy COOepXUT TEXHUYECKME JaHHble akKyMynsTOPOB U 6atapen, CBefeHust 0 HasHa-
YEeHWUM, KOMMIIEKTHOCTb, YKa3aHne Mep 6e30MacHOCTM, NpaBuna NpuBefeHnst B paboyvee COCTOSIHWE, CBEAEHMS MO
3KCMnyaTauum, TEXHUHECKOMY OGCITYXXMBaHMIO, XPaHEHUIO, TPAHCMOPTUPOBAHMIO U YTUIM3ALMN.

K pa6ote ¢ 6aTapesamu gonyckatTcs nuua, NpoLlleflime cneynanbHyto NoaroToeky (caaslumne ak3ameHsl [T u
MTB) 1 n3y4mnsLLMe HaCTOsILLIee PYKOBOACTBO MO 3KCryaraumm.

1. OnucaHue n pa6oTta

1.1
1141

1.1.3
114

HasHa4yeHue napenus

CBUVHLOBbIE TAroOBbIE AKKYMYIATOPbI:

2PzS 100, 3PzS 150, 4PzS 200, 5PzS 250, 6PzS 300, 7PzS 350, 8PzS 400, nsrotaBnmMBaemMble Ha OCHOBE
3MEKTPOLAOB C HOMUHANIbHON eMKOCTbIO 50 A-y;

2PzS 110, 3PzS 165, 4PzS 220, 5PzS 275, 6PzS 330, 7PzS 385, 8PzS 440, 9PzS 495, 10PzS 550,
N3roTaBfMBaEMbIe HA OCHOBE 31EKTPOOO0B C HOMUHANbHOM EMKOCTbLIO 55 A-y;

2PzS 140, 3PzS 210, 4PzS 280, 5PzS 350, 6PzS 420, 7PzS 490, 8PzS 560, 9PzS 630, 10PzS 700,
N3roTaBNMBaEMbI€ HA OCHOBE 3MIEKTPOOOB C HOMUHANBbHOM EMKOCTbIO 70 A-y;

2PzS 160, 3PzS 240, 4PzS 320, 5PzS 400, 6PzS 480, 7PzS 560, 8PzS 640, 9PzS 720, 10PzS 800,
N3rotTaBNMBaeMble Ha OCHOBE 3N1eKTPOOO0B C HOMUHANbLHOM eMKOCTbIO 80 A-y;

2PzS 180, 3PzS 270, 4PzS 360, 5PzS 450, 6PzS 540, 7PzS 630, 8PzS 720, nsrotaBnmeBaemMblie Ha OCHOBE
3N1EKTPOAOB C HOMUHANBHOM eMKOCThIO 90 A-y;

2PzS 200, 3PzS 300, 4PzS 400, 5PzS 500, 6PzS 600, 7PzS 700, 8PzS 800, 9PzS 900, 10PzS 1000,
N3roTaBNMBaEMbIE Ha OCHOBE 3M1EKTPOAOB C HOMUHASIbHOM eMKOCTbio 100 A-y;

2PzS 210, 3PzS 315, 4PzS 420, 5PzS 525, 6PzS 630, 7PzS 735, 8PzS 840, 9PzS 945, 10PzS 1050,
N3roTaBfMBaeMble Ha OCHOBE 3NEeKTPOA0B C HOMUHANbHOM eMKOCTbio 105 A-y;

2PzS 230, 3PzS 345, 4PzS 460, 5PzS 575, 6PzS 690, 7PzS 805, 8PzS 920, 9PzS 1035, 10PzS 1150,
N3roTaBfMBaeMbIe Ha OCHOBE 3NEKTPOAOB C HOMUHANbHOM eMKOCTbIO 115 A-y;

2PzS 240, 3PzS 360, 4PzS 480, 5PzS 600, 6PzS 720, 7PzS 840, 8PzS 960, narotaBnmBaemMbie Ha OCHOBE
9MEKTPOLAOB C HOMUHATBHOW eMKOCTbIO 120 A.y;

2PzS 250, 3PzS 375, 4PzS 500, 5PzS 625, 6PzS 750, 7PzS 875, 8PzS 1000, 9PzS 1125, 10PzS 1250,
N3roTaBfIMBaeMbIe Ha OCHOBE 3NEKTPOAO0B C HOMUHABLHOM eMKOCThIO 125 A-y;

2PzS 280, 3PzS 420, 4PzS 560, 5PzS 700, 6PzS 840, 7PzS 980, 8PzS 1120, 9PzS 1260, 10PzS 1400,
N3roTaBNMBaeMble Ha OCHOBE 3MEKTPOAOB C HOMUHANbHOM eMKOCTbIO 140 A-y;

2PzS 310, 3PzS 465, 4PzS 620, 5PzS 755, 6PzS 930, 7PzS 1085, 8PzS 1240, nsrotaBnMBaemMble Ha OCHOBE
3M1eKTPOLOB C HOMUHAILHOW eMKOCTbIO 155 Ay

OOMKHbI COOTBETCTBOBaThL TpeboBaHuam TY 3481-002-49034134-2012.

AKKyMynﬂTOprle 6aTape|/| NPUMEHAITCA B Ka4eCTBe NCTOYHNKOB 3Heprun gna 3neKTpo,qamraTene|71 TpaHCNopT-
HbIX CPeACTB, 3N1IEKTPOBO30B, NPOMbILLJIEHHbIX MaLUWH, CKNaAcCKuUX TefieXxXek ¢ py4HbIM yrnpaB/ieHUeM.

Knumartunyeckoe ncrnonHexune n kateropms pasmeryenuns Y2 no NFOCT 15150 n FOCT 15543.1.

KOHCTPYKUMA BbIBOAOB MNpefdycMaTpyBaeT COeOMHEHVE aKKyMySsiTOpoB B GaTapetd C MOMOLLbI TUMOKMX
nepemMblyek.

BaTtapen MOryT NoCTaBiATbLCA B CYXOM 32PSHKEHHOM COCTOSIHUW MW 3aNUTbIMU 3MIEKTPONUTOM (MSIOTHOCTb SMeK-
TponuTa (1,290+0,01) r/cm3 npu Temnepatype 20 °C) 1 3apsXKeHHbIMU.
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LEAD TRACTION ACCUMULATORS TYPE PzS AND BATTERIES

This instruction manual is the main document for the operation with low-maintenance traction accumulators PzS
type and batteries (hereinafter referred to as the «accumulator» and «battery»).

The instruction manual contains technical data on accumulators and batteries, information about the purpose,
completeness, safety measures, rules for putting into working condition, information on operation, maintenance,
storage, transportation and disposal.

Persons who have undergone special training (having passed the PTE and PTB exams) and have studied this
instruction manual are allowed to work with batteries.

1. Description and functionality

1.1 Product purpose

1.1.1 Lead traction accumulators:

1.1.3
1.1.4
1.1.5

2PzS 100, 3PzS 150, 4PzS 200, 5PzS 250, 6PzS 300, 7PzS 350, 8PzS 400, produced on the basis of
electrodes with a nominal capacity of 50 Ah;

2PzS 110, 3PzS 165, 4PzS 220, 5PzS 275, 6PzS 330, 7PzS 385, 8PzS 440, 9PzS 495, 10PzS 550,
produced on the basis of electrodes with a nominal capacity of 55 Ah;

2PzS 140, 3PzS 210, 4PzS 280, 5PzS 350, 6PzS 420, 7PzS 490, 8PzS 560, 9PzS 630, 10PzS 700,
produced on the basis of electrodes with a nominal capacity of 70 Ah;

2PzS 160, 3PzS 240, 4PzS 320, 5PzS 400, 6PzS 480, 7PzS 560, 8PzS 640, 9PzS 720, 10PzS 800,
produced on the basis of electrodes with a nominal capacity of 80 Ah;

2PzS 180, 3PzS 270, 4PzS 360, 5PzS 450, 6PzS 540, 7PzS 630, 8PzS 720, produced on the basis of
electrodes with a nominal capacity of 90 Ah;

2PzS 200, 3PzS 300, 4PzS 400, 5PzS 500, 6PzS 600, 7PzS 700, 8PzS 800, 9PzS 900, 10PzS 1000,
produced on the basis of electrodes with a nominal capacity of 100 Ah;

2PzS 210, 3PzS 315, 4PzS 420, 5PzS 525, 6PzS 630, 7PzS 735, 8PzS 840, 9PzS 945, 10PzS 1050,
produced on the basis of electrodes with a nominal capacity of 105 Ah;

2PzS 230, 3PzS 345, 4PzS 460, 5PzS 575, 6PzS 690, 7PzS 805, 8PzS 920, 9PzS 1035, 10PzS 1150,
produced on the basis of electrodes with a nominal capacity of 115 Ah;

2PzS 240, 3PzS 360, 4PzS 480, 5PzS 600, 6PzS 720, 7PzS 840, 8PzS 960, produced on the basis of
electrodes with a nominal capacity of 120 Ah;

2PzS 250, 3PzS 375, 4PzS 500, 5PzS 625, 6PzS 750, 7PzS 875, 8PzS 1000, 9PzS 1125, 10PzS 1250,
produced on the basis of electrodes with a nominal capacity of 125 Ah;

2PzS 280, 3PzS 420, 4PzS 560, 5PzS 700, 6PzS 840, 7PzS 980, 8PzS 1120, 9PzS 1260, 10PzS 1400,
produced on the basis of electrodes with a nominal capacity of 140 Ah;

2PzS 310, 3PzS 465, 4PzS 620, 5PzS 755, 6PzS 930, 7PzS 1085, 8PzS 1240, produced on the basis of
electrodes with a nominal capacity of 155 Ah

must comply with the requirements of TS 3481-002-49034134-2012.

Accumulator batteries are used as energy sources for electric motors of vehicles, electric locomotives, industrial
machines, and hand-operated storage trolleys.

Climatic modification and category of placement of U2 in accordance with GOST 15150 and GOST 15543.1.

The design of the terminals provides the connection of accumulators to the battery using flexible jumpers.

The batteries can be supplied in a dry charged condition or filled with electrolyte (electrolyte density
(1.290+0.01) g/cm3 at a temperature of 20°C) and charged.

Velikolukskiy Accumulator Factory «IMPULS»
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> AKKYMYNATOPbI CBUHLIOBbIE TArOBbIE TUMA PzS U AKKYMYJIAITOPHbIE BATAPEU

1.2 TexHuyeckue xapakKTepuUCTUKU

1.2.1 AKKyMynsTopbl U3roTaBnMBaoTCs B NONMNPONUIeHOBOM Kopryce (Mapku PP).
1.2.2 Macchl akKymynsSTOpoB 1 UX rabapuTHble pa3Mepbl NPUBEAEHbI B NpuioxeHun b.
1.2.3 OnekTponuT gns 3anvMBkM akKyMynaTopa — BOAHbIN PaCTBOP CEPHOW KMCNOTbI NOTHOCTbO (1,280+0,01) r/cm3.

1.24 BaTapeVl COCTOAT U3 aKKyMynAaATOpPOB. [Mbkne nepemMbl4kn UMerT U30JIAUMOHHOE MNOKpPbITUEe, UCKK4YakLllee
BO3MOXXHOCTb CJ'IyHaVIHbIX KOPOTKNX 3aMblKaHWin B 6aTape9|x.

1.2.5 AKKyMynsiTopbl UIMEIOT BEHTUMSILIMOHHYHO NPOGKY, 3aKPbIBAIOLLYIO FOPSIOBUHY aKKyMymnsTopa.

1.2.6 AkKyMynsiTOpbl repMETUYHbI B MEeCTax COeOMHEHUs! KPbILLKKM C 6akoM U FrepMeTU3VpOoBaHbl B 3a30pax Mexay
KPbILLKOW ¥ BbIBOAAMM, BbIOEPXMBAIOT AABEHNE MOBbILLEHHOE W MOHMXXEHHOE MO CPaBHEHWIO C aTtMocdep-
HbiM Ha 20 klMa (150+10 MM pT. cT) Npu Temnepatype (25+10)°C.

1.2.7 Akkymynatopbl 1 6atapen He JOKHbI UMETb MEXaHUHYECKMX NMOBPEXAEHUA (TPELUMH, OTCIIOEHWUN U Ip.), @ HAapYX-
Hble MeTannyeckne getanm n MexaneMeHTHble COeANUHEHN He JOMKHbI MMETb KOPPO3UU.

1.2.8 AkkymynsiTopbl 1 6aTapemn He JOMKHbI UIMETb KOPOTKUX 3aMblKaHUMA.

1.2.9 pu HaKNoHe aKKyMYNSTOPOB, 3aNUTbIX ANEKTPOIMTOM, OTHOCUTESBHO BEPTMKASIbHOM OCK Ha yron 45°, anekTpo-
TUT U3 aKKYMYTITOPOB He [0/IKEH BbINMBaTLCS.

1.2.10 AkkymynsiTopbl 1 6aTapemn [OMmKHbI GbiTb B3PbIBO- U NMOXapo6e30MacHbI.
1.2.11 Pa6ounii puanasoH Temnepartyp oKpy»atoLLiero Boaayxa oT —45 go +40°C.

1.2.12 YcnoBus akcnnyataumm B 4acTU BO3OEWCTBUS BUOPALMOHHbLIX HArpy3oK WM yAapoB OAMHOYHOrO OeiCTBUS
no rpynne ycnosui akcnnyataumm M25 TOCT 17516.1, npy 3TOM NMKOBOE yaapHOe yCKopeHue 5g.

1.2.14 ConpoTtuBneHve nsonsaumum 6aTapein OTHOCUTENILHO KOpryca akkKyMynsTOPHOro 60oKca AOMKHO 6biTb HE MeHee
100 kOm (B akcrinyatauumn He meHee 50 KOm).

1.2.15 ConpoTtuBneHe M30nsauMn HOBOMO akKymymnsiTopa Mpy HOpMasibHbIX KIMMATUYECKMX YCIOBUAX AOMMKHO ObiTb
He meHee 1 MOm.

OneKkTpuyeckne xapakTepUCTMKM akKyMynaTopoB 1 6ataper npueeaeHsl B Tabnmue 1.

Tabnuua 1

: HomMuHanbHas :

: : HomuHansHoe
50603Haqeuue3 ewzéc;;wxzfu HanpsixeHne, B

Tok : Emkocth, | Tok : EMKOCTb, :
: paspspa, A : : :

2PzS 100

Benvkonykckun AkkymynatopHeii 3asog «AMIMYITbC»
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LEAD TRACTION ACCUMULATORS TYPE PzS AND BATTERIES

1.2 Technical specifications

1.2.1 Accumulators are manufactured in a polypropylene case (PP grade).
1.2.2 Weight of accumulators and their overall dimensions are given in Application B.
1.2.3 Electrolyte for filling the accumulator — an aqueous solution of sulfuric acid with a density of (1.280+0.01) g/cm3.

1.2.4 Batteries consist of accumulators. Flexible jumpers are insulated, eliminating the possibility of accidental short
circuits in batteries.

1.2.5 Accumulators have a vent plug that covers the neck of the accumulator.

1.2.6 The batteries are sealed at the junction of the lid with the tank and sealed in the gaps between the lid and the
terminals, withstand pressure increased or decreased by 20 kPa (150+10 mm Hg) compared to atmospheric
pressure at a temperature of (25+10)°C.

1.2.7 Accumulators and batteries must not have mechanical damage (cracks, peeling, etc.), and the outer metal parts
and interconnects should not have corrosion.

1.2.8 Accumulators and batteries shall not have short circuits.

1.2.9 When tilting the accumulatorss, filled with electrolyte, relative to the vertical axis at an angle of 45°, the electrolyte
should not spill from the accumulators.

1.2.10 Accumulators and batteries must be explosiveproof and fireproof.
1.2.11 Operating temperature range from —45 to +40°C.

1.2.12 Operating conditions in terms of exposure to vibrational loads and single-impact shocks according to the group of
operating conditions M25 GOST 17516.1, with peak shock acceleration 5g.

1.2.14 The insulation resistance of the batteries relative to the accumulator case must be at least 100 kOhm (in operation
at least 50 kOhm).

1.2.15 The insulation resistance of a new accumulator under normal climatic conditions should be
at least 1 mOhm.

Electrical characteristics of accumulators and batteries are given in table 1.

Table 1
""""""""""""""""""""""" mvailabe ... Dischargeratehour
. Designation ca;:::iatly (e3H cﬁ?gma{l Ereemeenessenneen D I S | E
E : (Cs) Ah ’ : Discharge : Capacity, : Discharge : Capacity, : Discharge : Capacity, :
: : current, A : A-h : current, A A-h current, A : A-h E

2PzS 100

Velikolukskiy Accumulator Factory «IMPULS» 5
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®> AKKYMYNATOPbI CBUHLIOBbIE TArOBbIE TUMA PzS U AKKYMYJIAITOPHbIE BATAPEU LEAD TRACTION ACCUMULATORS TYPE PzS AND BATTERIES

- HomuHanbHas -
| OGosHaveHne eMKoCTb, CH - HOMUHANbHOE -

(CS)! A4

: Available :

: . . : p i Nominal : ;

: Designation : capacity CH : : : : : :

i i current, V : Discharge : Capacity, : Discharge : Capacity, : Discharge :
: current, A A-h : current, A : A-h : current, A

6 Benukonykckunin AkkymynatopHbin 3asop, «IMIMYJIbC» Velikolukskiy Accumulator Factory «IMPULS» 7
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®> AKKYMYNATOPbI CBUHLIOBbIE TArOBbIE TUMA PzS U AKKYMYJIAITOPHbIE BATAPEU

: HomMuHanbHas :

: ° HomuHanbHoe
O6o3HaueHue : ewzg:;:TAbZ I?H HanpsKeHve,

:  Available .

: : : : Designation : capacity CH : cl;lj:_rg::a{/ 5 : :

i Tok : EMKOCTb, : Tok : EmKocTb, : Cs) 2 : Discharge : : Discharge : : Discharge :

Ay : paspspa, A : : paspspa, A : . : current, A : : current, A : : current, A :
240 . . . H H H H H H H H H

360

- 7PzS 1085 . 7PzS 1085

. 8PzS 1240 : : _ : : : : . 8PzS 1240
1.2.16 VnguBmpyanbHas Temnepatypa Kaxoro akkymynsTopa JomkHa 6biTb oT nmoc 15°C po nmoc 40°C. 1.2.16 The individual temperature of each accumulator should be from +15°C to +40°C. The average initial accumulator
CpegHioo nepBoHaYasibHy0 TeMnepaTypy akkyMynatopa fy BbIYMCAAIOT Kak cpegHeapudMeTnHeckoe 3HadeHne temperature t; is calculated as the arithmetic mean of individual values.
VHONBMAYANbHBLIX BENNMH. If the initial temperature t, differs from the standard temperature (+30°C), then the capacitance C are adjusted to
Ecnun nayanbHasa TemnepaTtypa t, oTnnm4aeTcs oT ctaHgapTHon Temnepatypbl nntoc 30 °C, emkocTb C KOppeKTUpy- the actual capacitance Cq, A-h, according to the formula:
10T A0 hakTu4eckom eMkocTn Cgy, A-4, No dopmyrne: c C
C )

T 1+ (6 —t)

where ty — initial temperature

Cop=—"——
T 1+ 2(t— t,)
roe to — HavanbHasa Temneparypa;

t. — standart temperature +30°C;
t,— cTanpaptHas Temnepatypa +30°C; r P

A;=0.006(°C)-1 — KO3PPULIMEHT ANS NATUHACOBOM EMKOCTH. A,=0.006(°C)-1 — coefficient for five hour capacity.
1.2.17 CHUXeHMe eMKOCTH aKKyMynsTOpOB 1 6aTapeit Nocne xpaHeHus (camMopaspsa) B TedeHne 28 aHent (672 4) npu 1.2.17 The decrease in the capacity of accumulators and batteries after storage (self-discharge) for 28 days (672 h) at
TemnepaType aneKTponuTa o (20+2)°C AOMKHO 6biTh He Gonee 10%. an electrolyte temperature plus (20 +2) °C should be no more than 10 %.
1.2.18 EMKOCTb aKKyMyNSTOpOE W GaTapeii, ykasaHHas B Tabnuue 1, gocTuraetcs He nosaHee 10 uukna 1.2.18 The capacity of accumulators and batteries specified in table 1 is reached not later than 10th charge-discharge
3apsa-paspsaa. cycle.

8 Benvkonykckun AkkymynatopHeii 3asog «AMIMYITbC» Velikolukskiy Accumulator Factory «IMPULS» 9
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> AKKYMYNATOPbI CBUHLIOBbIE TArOBbIE TUMA PzS U AKKYMYJIAITOPHbIE BATAPEU

1.2.19 AkkymynsiTopbl 1 6aTapen BblAEPXUBAIOT pa3psig TOKOM KopoTkoro pexuma <l (A), npuBegeHHoro B Tabnu-
ue 1, B TedeHune 1 4 npu Temnepartype anektponuta nnoc 30 °C fo KoHeYHoro HanpsxeHus 1,6 B Ha akkymyns-
TOPp, T.€. MPU OHOHACOBOM pPEXMUME paspsaga, HanpuMep, B CBA3N C YBENIMYEHNEM CKOPOCTU UK Mpu rnogbLeme
rpy3os. OgHako, cnegyeT yuutbiBaTb, H4TO paspag 6atapen TokaMmu 60MbLLNMK I5(A), CHUXAIOT eMKOCTb U CPOK
CNny>x6bl 6artapeun, NO3TOMYy crefyeT no BO3MOXHOCTM mn3beraTb TakuUX PeXMMOB, NMOCKOJIbKY He BCe TArosble
6aTapen npegHasHadveHbl 4ns paspana 60nbLUNM TOKOM, 3TY XapaKTepUCTUKY MPUMEHSIIOT TONBKO Npu Heo6Xoau-
MOCTU. TOKM KOPOTKOrO pexuma JOMKHbI COOTBETCTBOBATL YKa3aHHbIM B Tabnuue 1.

1.2.20 MakcumanbHbIi CPOK XpaHEHUs akKyMYNSiTOPOB, 3apsKEHHbIX C SNIEKTPONUTOM 6e3 nopsapsifa, CocTaBsieT

He 6osiee 6 MecALEeB CO JHSA U3rOTOBEHWS.

1.2.21 MapaHTWiHbIN CPOK CNyX6bl aKKyMyNnsaTopoB — 3 rofa nocsie BBOAA B 3KCMyaTauuio.

1.2.22 Hapa6oTka akkymynsiTopoB 1 6aTapeli Ha CTeHAe cocTaBnsieT He MeHee 1500 LMKIOB [O CHUXKEHUSI EMKOCTU

1.3
1.3.1

1.4
1.4.1

1.4.2

1.4.3

1.4.4
1.45

1.4.6

1.4.7

[0 0,8CH.

YcTpoucTteo 6atapeum

TaroBble 6atapen COCTOAT W3 aKKyMYmNsiTOPOB, COEOMHEHHbIX MOCNenoBaTesnlbHO MOKUMM MepeMblHKaMu.
AKKYMYTSITOP COCTOUT M3 GIl0Ka NOSTOXUTENbHBIX 3NTEKTPOAOB NaHLUMPHOro TMMa 1 oTpuLaTenbHbIX — HaMa3Horo
Tuna. MonoxuTernbHble U oTpULlaTeNbHble 3N1IeKTPOodbl pasaesieHbl Apyr OT Apyra cenaparopamMu.

AneKTpobl KaXAoh NONSPHOCTY COEAMHEHbI MeXay COO0M HamnaBneHHbIMU MOCTUKAMM, OT KOTOPbIX OTXOASAT
TOKOBBIBOAbI (6OPHbI) C PE3b6OBLIMM OTBEPCTUSIMM AJ1s GONTOBOIO KPEMneHWUst COeOVHUTENbHbIX NMepeMblYex.
Bnok aneKTpoAoB MOMELLEH B MIacTMACCOBbIN 6aK U ONMpaeTcst Ha NpU3aMbl Ha fHe 6aka. CBepxy akKkymyns-
TOP 3aKpPbIT MIACTMACCOBOM KPbILLKOW, KOTOpasi MpMBapUBaETCs K BEPXHUM KpOMKaM 6aka TEPMOKOHTaKTHbIM
Cnoco6oMm ¢ o6ecrneyeHnemM repMeTMHHOCTU CBAPHOrO LBa. KpbILLka UMeeT ropsioBUHY AJ1s 3aSIMBKU U KOHTPOSS
anekTponuTta. B ropnoerHy BBEpHYyTa Npo6Ka. BbiBoAHbIE GOPHbI BIXOAST HAPYXY Yepe3 OTBEPCTHS B KPbILLKE U1
repmMeTn3npOoBaHbl PE3VHOBLIMU BTYNKaMU. DNEKTPONIUTOM CIYXWUT BOAHbIV PACTBOP CEPHOW KUCIOTbI.

Yka3aHue mep 6e30nacHoCTU

MpuBegeHre akKyMynsaToOpHbIX 6aTtapent B paboyee COCTOsHME U UX 3apsaf HEOOXOAMMO MPOU3BOAUTL B Cleuu-
anbHbIX MOMELLEHUAX, 060PYAOBaHHBIX MPUTOHHO-BLITSXKHOM BEHTUNALMEN.

ﬂOI’IyCKaeTCH npon3soanTb nNoa3apanKy akkKyMynaTOPHbIX 6aTapel71 HenocpeacTBeHHO Ha TPaHCNOPTHbIX cpen-
cTBax Ha cneuunalnbHO OﬁOpy,D,OBaHHbIX nnowagkax nnn 3apagHbiX CTaHUUAX.

K BbINOSIHEHMIO paboT, CBA3AHHBLIX C 0O6CMY)XUBaHWEM GaTapei, [OMyCKaeTCH NepcoHar, NpoLlefniiA MHCTPYK-
Tax Mo TexHMKe 6e30MacHOCTM U 03HAKOMJSIEHHBIN C HACTOSALLMM PYKOBOACTBOM MO SKCMyatauumn u npasunaMmm
6e30MacHOCTY NMpu paboTe ¢ CEPHON KUCSIOTOM.

Mpu obcnyxmBaHUM U 3KCNyaTaumMm akKyMynsTOpHbIX 6atapert Heo6xoaMMO PYKOBOACTBOBaTLCA MpaBunamMum
TEXHUKMN 6€30MaCHOCTU, YCTAHOBEHHbLIMW B OpraHm3aunm.

B nomelleHuax ons 3apana 6atapei 3anpeLlaeTcst KypuTb U NOSIb30BaTLCH OTKPbITHIM OFHEM.

[nsa npyroToBeHWs aNeKTPONuTa NPUMEHSTb CTONKYIO K BO3AENCTBUIO CEPHON KMCNOTbI MOCYay (KepaMuyecKyro uim
nnacTMaccoByto), B KOTOPYHO CHavana 3anutb Bogy, a 3aTeM, NPy HEMPEPLIBHOM NepeMEeLLMBAHNM, CEPHYIO KUCIIOTY.
KaTeropuyecku 3anpeLlaeTcs BNMBaTh BOAY B KOHLEHTPUPOBAHHYIO KACMOTY, Tak Kak 3TO NPUBOAUT K pasorpe-
BaHWIO pacTBopa U BbiGpacbiBaHMIO KUCMOThI.

Pa6ouve, 3agencTBoBaHHble npn NpuUroToBieHNN ANEKTpoONnUTa N 3aJinuBke 6aTape|7|, OOMKHbI 6bITb CHAGXEHbI
Crneuoaexaon ¢ KUCIoTo3alunTHOM I'IpOI'IVITKOVI, 3anTHbIMN O4YKaMKn, pPe3nHOBbLIM CbapTyKOM, pe3nHOBbIMU
nep4yartkamm, pe3smHoBbIMU canoramMmu.

B nomewieHun, rae npoBogutca paboTa ¢ KOHLEHTPUPOBAHHOW KUCIIOTOM U ee pacTBopamu, JOSMKEH MMEeTbCS
10% pacTBop cofbl unu 3 % pacTeop ammuaka.
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1.2.19 Accumulators and batteries can withstand a discharge with a short mode current I<Iy (A) given in table 1,

for 1 hour at an electrolyte temperature plus 30°C to a final voltage of 1.6V per battery, i.e. in a one-hour
discharge mode, for example in connection with a speed function or when lifting loads. It should be borne in mind
that the battery is designed to discharge with a high current I5(A), which reduces the capacity and
life of the battery, therefore, the use of such means should be avoided, since not all traction batteries are designed
to discharge with a high current, when used only when necessary. Short mode currents correspond to those
indicated in table 1.

1.2.20 The maximum shelf life of accumulators charged with electrolyte without recharging is not more than 6 months

from the date of manufacture.

1.2.21 The warranty period of the batteries is 3 years after commissioning.

1.2.22 The operating time of accumulators and batteries at the stand is at least 1500 cycles until the capacity decreases

1.3
1.3.1

1.4

1.4.1

1.4.2

1.4.3
1.4.4

1.4.5

1.4.6

1.4.7

to 0.8CH.

Contents of battery

Traction batteries consist of accumulators connected consistently by flexible jumpers. The accumulator consists
of a block of positive electrodes of the shell type and negative electrodes of the pasting type. Positive and
negative electrodes are separated from each other by separators.

The electrodes of each polarity are interconnected by welded bridges, from which current leads (borons) with
threaded holes for bolting the connecting jumpers are splitted. The electrode block is placed in a plastic tank
and rests on a prism at the bottom of the tank. The accumulator is covered with a plastic cover on top, which
is welded to the upper edges of the tank in a thermo-contact manner, ensuring the tightness of the weld.
The cover has a neck for filling and monitoring the electrolyte. A cork is screwed into the neck. The outlet
boron go out through the holes in the lid and are sealed with rubber bushings. The electrolyte is an aqueous
solution of sulfuric acid.

Security measures

Bringing the batteries into working condition and charging them must be provided in special rooms equipped with
supply and exhaust ventilation.

It is allowed to recharge batteries directly on vehicles at specially equipped sites or charging stations.

The personnel connected with the safety training and familiarized with this manual and safety rules for working
with sulfuric acid are allowed to carry out work related to battery maintenance.

When servicing and operating batteries, it is necessary to follow the safety rules established by the organization.
Do not smoke or use open flames in the battery rooms.

To prepare the electrolyte, use a dish (ceramic or plastic) that is resistant to sulfuric acid, into which water is first
poured, and then, with continuous stirring, add sulfuric acid.

It is strictly forbidden to pour water into concentrated acid, as this leads to the heating of the solution and the
release of acid.

Workers involved in the preparation of the electrolyte and pouring the batteries should be equipped with protective
clothing with acid-proof impregnation, safety glasses, a rubber apron, rubber gloves, rubber boots.

In the room where work is carried out with concentrated acid and its solutions, there should be a 10% solution of
soda or 3% solution of ammonia.

Velikolukskiy Accumulator Factory «IMPULS»
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1.4.8 Tpw cnyyaliHoM nonafgaHnn GpbI3r CEPHON KUCTOThI HAa KOXY M ofexay Heo6X0AUMO MPOMbITh MOPaXeHHoe Me-
CTO 6OMbLLON CTPyel Bofbl, 3aTeM HelTpann3oBaTb PACTBOPOM COfb! UIM aMMMaka U BHOBb NMPOMbITb BOLOW.

1.4.9 He ponyckaTb HanU4Msi Ha MOy PasnUTbIX PACTBOPOB W anekTponuTa. MNpu pasnvee KUCNOTbl ee HEOO6XOAUMO
06e3BpexmBaTh, NONM1Basi MecTa pasnmea 06UIbHbIM KONMYECTBOM BOfbI.

1.4.10 MNpu o6cnyxuBaHMM 1 3KCrlyataumMnm akkymymnsiTopoB M 6atapert pyKOBOACTBOBATbCS TPeGoBaHWSMU
M3OK 60364-4-41 n MOK 61140.

1.4.11 Npu npoBegeHnM paboT C akKyMynaTopamu He [ornyckaTb CllyYaiHbiX KOPOTKMX 3aMblKaHWi, a Takxke
NPVKOCHOBEHMI He3alLMLLEHHBIMU pyKamu K TOKOBEZYLLWMM 4HacTsM akKyMyNnsiTOPOB, HEMOKPLITbIX U30MsaLmen
N HaxoOsALUMXCA Mof HanpsikeHvem. Bo usbexaHne KOPOTKOro 3amblKaHus He LomnyckaTb OLHOBPEMEHHOro
NPVKOCHOBEHMS| METANNTNYECKUMUN MHCTPYMEHTaMM K pa3HOMMEHHbLIM BbIBOAAM akKymynsTopa. Becb MHCTpyMeHT
LOJDKEH UMETb PYYKM U3 3MIEKTPOM3ONALIMOHHOrO MaTepuana.

1.4.12 KoHTponbHO-M3MepuTesibHbIE NPUBGOPbI, MPUMEHsIEMbIE MPY NPOBEPKE, AOMKHBI UMETb nacrnopTa WU gpyrve go-
KYMEHTbI, MOATBEePXAAKoLLMEe X MPUFOAHOCTb HA MOMEHT PaboTbl C aKKyMYSSATOPaMu, a Takke MHCTPYKLMM M0 UX
aKcnnyarauum.

1.4.13 KoHCTpyKLMs akKyMyNSiTOPOB 1 KOMMIIEKTYEMbIX HA UX OCHOBe GaTapeii o6ecrneynBaeT Tpe6oBaHUs 6e30mnacHo-
ctm no NOCT 12.2.007.0 u FOCT 12.2.007.12.

1.4.14 Co6niopaTb Tpe6oBaHUs 3HAKOB 6€30MacHOCTM, pa3MeLLeHHbIX Ha Kopryce akKymynsiTopa.

1.5 Mapkuposka n ynakoBka
1.5.1 MapkupoBka 6aTapert JOmKHA COOTBETCTBOBATL TPE6OBaHMAM, ycTaHoBNeHHbIM FTOCT 18620.

1.5.2 Ha 6aTapeitHoM siLLyke fomKHa GbITb HAHECEHA NUMNKas annvkKaums, cogepXatlas:
e TOBapHbIN 3HaK NPeAnpUATUA-U3rOTOBUTENS;
e YCIIOBHOE 0603Ha4YeHne 6aTtapeu;
e 0603Ha4YeHne TEXHUYECKMX YCITOBUIA;
e HOMMUHanbHY EMKOCTb (A-4)
e HOMMHanbHOE HanpsxeHne 6atapen (B);
e KONMYECTBO 3NIEMEHTOB B 6aTapee;
e Macca 6pyTTo (Kr);
e 3Haku 6e3onacHocTu (Mpunoxenwne IN);
e CMMBOJSIbI MepepaboTku 1 ytunuadaumm (Mpunoxenue IN).
Ha 6aTtapeiHoMm fiLmKe OOMKHbI ObITb HAHECEHb! 3HAKM MOMSIPHOCTU «+», «—», COOTBETCTBYIOLLUME MOMOXUTENb-
HOMY M1 OTpULIATENBHOMY BbIBOAAM.

1.5.3 bBarapeiiHble AWMKK GaTapei, NoCTaBnseMbIX Ha IKCMOPT, OOSKHbI MMETb LOMOSHUTENbHYI0 MapKUPOBKY —
«CpenaHo B Poccun». O603HaYeEHNE TEXHUMHECKMX YCINOBUIA W TOBapPHbIA 3HAK OpraHu3auunm-uaroToBUTENS
He MapKupyeTcs.

1.5.4 TpaHcnopTtHas mapkupoBka no MOCT 14192 ¢ HaHeceHVWeM MaHUMyNsSLMOHHbIX 3HaKoB: «Bepx», «Bepeyb oT
BrRarn», «Xpynkoe. OCTOPOXHO».

1.5.5 MapkupoBka 6atapeit JOMKHa ObITb Pa36OPUNBON 1 NPOYHON. KauyecTBO MapKMPOBKM JOSIKHO COXPaHATLCS NMpu
3KCnyaTauum, TPaHCMOPTUPOBaHWUMN U XPaHEHUN.

1.5.6 MapkupoBka 6aTapeit npeabiayLLMM MecsiLieM He ABNAeTC 6PaKOBOYHbLIM NMPU3HAKOM.

1.5.7 OkcnnyaTaumoHHasi OOKyMeHTaUus OOMKHa ObiTb yrnakoBaHa B MoOnuaTuneHoBbli nakeT no MOCT 10354 u
yrnoxeHa B NOAAOH BMECTe C akKyMynaTopamu.

Manual ZHTPI1.563314.004RE
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1.4.8 In case of accidental splash of sulfuric acid on the skin and clothing, rinse the affected area with a large stream
of water, then neutralize with a solution of soda or ammonia and rinse with water again.

1.4.9 Avoid spilled solutions and electrolyte on the floor. When spilling acid, it must be neutralized by watering the spill
with plenty of water.

1.4.10 When servicing and operating accumulators and batteries, observe the requirements of IEC 60364-4-41 and
IEC 61140.

1.4.11 When working with accumulators, do not allow accidental short circuits, as well as touching
with bare hands to live parts of accumulators that are not covered with insulation and are
under voltage. To avoid a short circuit, do not simultaneously touch the opposite terminals of
the accumulator with metal tools. All tools must have handles made of electrically insulating
material.

1.4.12 The control and measuring devices used during the inspection must have passports or other documents
confirming their suitability at the time of work with the batteries, as well as instructions
for their use.

1.4.13 The design of accumulators and the batteries that are equipped with them ensures safety requirements in
accordance with GOST 12.2.007.0 and GOST 12.2.007.12.

1.4.14 Observe the safety signs located on the battery case.

1.5 Marking and packing
1.5.1 Battery marking must comply with the requirements GOST 18620.

1.5.2 On the battery case is to be marked sticky patch containing:
o trademark of the manufacturer;
e battery symbol;
¢ designation of technical conditions;
e rated capacity (Ah)
o rated voltage of the battery (V);
e the number of cells in the battery;
e gross weight (kg);
o safety signs (Appendix D);
e symbols of processing and disposal (Appendix D);
The battery boxes must marked with signs “+”, “=” corresponding to the positive and negative terminals.

1.5.3 Battery boxes of the exported batteries must be labeled “Made in Russia”. The designation of technical
specifications and the trademark of the manufacturer are not marked.

1.5.4 Transport marking in accordance with GOST 14192 with the application of handling signs: “Top”, “Protect from
moisture”, “Fragile. Caution”.

1.5.5 Battery markings must be legible and durable. Labeling quality must be maintained during operation,
transportation and storage.

1.5.6 Battery marking by the previous month is not a defect.

1.5.7 Operational documentation should be packed in a plastic bag in accordance with GOST 10354 and laid in a
pallet with batteries.
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1.6

CBepeHunsa 06 nsrorosurene
HanmeHoBaHue CTpaHbI-n3rotoBuTena: Poccus.

O6LLecTBO C OrpaHN4eHHOM OTBETCTBEHHOCTLIO
«BennKonykckui akkymynaTopHbIn 3aBog, «AmMnynsce».

HavmeHoBaHue opraHn3aunn-n3roToBuUTens:

182115, r. Benukue Jlyku, MNMckoBckas o611.,
yn. lorons, a. 3, nomelueHune 3.

IOpunanyeckuin agpec n3rotToBUTENS:

2. lcnonb3oBaHMe No Ha3HaA4YeHUo

2.1
2141

2.2

2.21

2.2.2

223

224

225

3KCI'IJ1yaTaLWIOHHbIe orpaHunyeHus

Ona npegynpexneHus MpexneBPeMEHHOrO0 BbIXOAA aKKyMynsTOpOB W3 CTPOsi Heo6XxoAMMO Cob6soaath
cnegyloLme orpaHnyeHmns:

e He MnpeBbIlLaTh PeKoMeHOyeMble TOKU paspsaga ls;

e n3beratb paspsnos cebiwe 80 % Ch;

e He OCTaBNATbL 6aTapelo B pa3psi>KeHHOM COCTOsIHUM 6osiee 3 4acos;

e CNneauTb 3a TeM, 4TOObI TeMMepaTypa neKkTponuTa npu 3apsge He npesbiwana 45 °C.

Bo Bpems akcnnyaraumm TOK paspsaga He OOSKeH npesbilwarth lg A, T.K. paspag TOKOM, 60/bLUNMM MaKCUMasibHO
[OMyCTUMOro, CHUXAaeT eMKOCTb akKKyMYIATOPOB M CPOK MX CryXO6bl. HanpskeHne akkKyMyrnaTopoB He [O/MKHO
ObITb HMXXE NPefenbLHOro HanpsHkeHus, pasHoro 1,7 B.

NMoproToBka kK paboTe U MOHTaX 6aTapeun

Bce paboTbl, npoBoaMMbIe ¢ 6aTapesmm, JOMKHbI COOTBETCTBOBATb TPEOOBaHNAM PYKOBOACTBA MO 3KCnsyara-
uun n dmkemposaTbes B XypHane (Mpunoxenune [0) 3a nognmnceio 0TBETCTBEHHOMO nuua. [MNpu oTcyTCTBUM COOT-
BETCTBYIOLLIEr0 XypHarna v 3anvcer B Hem, peknamMauum He NPYHUMAaloTCS.

Mepel MOHTaXOM akKyMySsiTOpOB B 6aTapen BCe akKyMynsTopbl MOABEPrHYTb HAPY>XHOMY OCMOTpY. Baku n
KPbILLKM HEe JOMKHbI MIMETb CKOJIOB U TPELLIMH, a TaKXe NMOBPEXAEHWNIA CBapHOIO LLUBA KPbILLKM C 6aKoM.

YCTaHOBUTL aKKyMYNATOPbl B KOHTEMHEP OObeKTa W COedVMHUTbL UX NepemMblyKamMu B COOTBETCTBUM CO CXEMOM
MOHTaxa. NepeMblvKuY, K BbIBOJAM aKKyMYNSITOPOB, KPEnUTb creumansHbiMmn 6ontamm ¢ pessbon M10, 3aTaHy-
TbIMM C UCMOSIb30BaHNEM KPYTALLEro MoMeHTa 25 +/- H-m.

AKKYMYNSATOPbI B KOHTENHEPE OOSKHbI ObITb YCTAHOBMEHbI NMIIOTHO. CMeLLeHE akKKyMYNATOPOB OTHOCUTENbHO
Opyr opyra u CTEHOK KOHTelHepa BO BPeMS 3Kcrnyataumn He fonyckaeTcs. M3anuiiHne 3a3opbl Npy MOHTaxe
JIMKBUOMPOBATL 3a CHET NNacTMacCoBbIX NMPOKNAAOK, CTOMKNX K BO3LENCTBUIO CEPHON KMCMOTbI.

BxopHoW KOHTPOSb

Mpwn nocTynneHnn akkyMynaToOpHbIX 6aTtaperi NpoBepSItoT:

e KOMMJIEKTHOCTb U3[ENnK, BXOOALLMX B COCTaB NOCTaBKWN 6atapen;

e OTCYTCTBME MEXAHNYECKMX NMOBPEXAEHWI (LeNoCTHOCTL 6aKoB, NPO6GOK, OTCYTCTBUE BMSATUH, CKOJSIOB), UCNpaB-
HOCTb 60PHOB, HaNU4YMe CMa3KM Ha METaASNIMYECKUX AeTansx.

1.6
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Information about the producer

Country of origin: Russia.

Name of the producer: Velikolukskiy Accumulator Factory «IMPULS».

Juridical address of the producer: Gogolya str. 3, room 3, Velikiye Luki, Pskov region, 182115,

Russia.

2. Intended use

2.1
211

2.2

2.21

222

223

224

2.2.5

Operational restrictions

To prevent premature accumulator failure, the following restrictions must be observed:

e do not exceed the recommended discharge currents I5;

¢ avoid discharges over 80 % CH;

e do not leave the battery in a discharged state for more than 3 hours;

e make sure that the temperature of the electrolyte during charging does not exceed 45°C.

During operation, the discharge current should not exceed I5 A, since a discharge with a current
greater than the maximum allowable reduces the accumulator capacity and their service life.
The accumulator voltage must not be lower than the limit voltage of 1.7 V.

Preparation for service and installation of the batteries

All work carried out with batteries must comply with the requirements of the instruction manual and be recorded in
the journal (Appendix E), signed by the responsible person. In the absence of an appropriate journal and entries in
it, complaints are not accepted.

Before the installation of the accumulators in the batteries, all accumulators must be inspected. Tanks and caps
should not have chips or cracks, as well as damage to the weld seam of the cap with the tank.

Install the accumulators in the container of the object and connect them with jumpers in accordance with the
installation diagram. Connect jumpers to the accumulator terminals with special bolts with M10 thread, tightened
using a torque of +/- 25 N-m.

The accumulators in the container must be installed tightly. The displacement of the accumulators relative to each
other and the walls of the container during operation is not allowed. Excessive clearances during installation are
to be eliminated with the plastic gaskets resistant to sulfuric acid.

Input control

Upon receipt of the batteries the following is to be checked:

e completeness of products included in the supply of batteries;

o the absence of mechanical damage (integrity of tanks, plugs, the absence of dents, chips), the condition of the
bourne, the presence of grease on metal parts.
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2.3
2.31

24
241

24.2

NMpuBepeHue B pabo4yee COCTOAHME 6aTapew, 3aNIUTbIX ANEKTPOSIUTOM

[OTOBHOCTL K 3Kcnyataumu 6arapen, MOCTYNUBLUMX C SNEKTPOSIMTOM, MPOBEPSIETCS MO MIIOTHOCTU 3nek-
TponuTa M Hanps>keHuto pasoMkHyTon uenu (HPL). Ecnu nnoTHocTb anekTponuta npu Temneparype 25°C
Hxe 1,290 r/cm3 unu cpegHee HPL Ha oguH akkymynstop Huxe 2,1 B, To 6atapeto Heo6xoaMMo Noa3apsanTb
B COOTBETCTBUM C M. 2.4.2 HACTOALLLEro PyKOBOACTBA MO 3KCrsyaTaumu.

MpueBepeHue B pabo4yee cocToiHME 6aTapen, NOCTYNUBLLUUX 6€3 aneKTponmTa

3anveka 6aTapei SNeKTPONUTOM:

e MJIOTHOCTb 3aNIMBAEMOro JNIEKTPONMTa [[OMKHA COCTaBMATb
(1,280+0,01) r/cm3 npu Temnepatype 30°C;

e TeMnepartypa 9feKTponuTa, 3anvMBaemMoro B akKyMynsTopbl,
JomkHa 6bITb B npegenax ot 15 go 25°C;

e 3a5MBKY 9MEKTPONUTa B akKKyMynaTopbl MPON3BOAUTL B Ceayto-
LemM rnopsgke:

— OTKPbITb MPO6KU, B Criy4ae HEOOXOAMMOCTWN NPOU3BECTU pas-
repmeTm3aunio nNpobok (cpesaTb BbICTYMbI, MPOKONOTL OTBEP-
CTVSA, YOANUTb 3aLLUTHYIO NIEHTY);

— 3aNuUTb INEKTPONUT B 6aTapero 3a 0anH npuem, 6e3 nepepbIsa; max

e YPOBEHb 3MEKTPONUTA HE [OOSDKEH OMycKaTbCs HUXKE MaHKK,
npenoxpaHsoLLEel OT pa3bpbl3rMBaHnsa UM BEPXHOrO Kpas cena- min
paropa unu MeTku ypoBHsA anekTponuta (Puc. 1);

e nocne 40 MYHYT NPONUTKM (B Cry4ae CHUXKEHUS YPOBHS 3NEKTPO-
nvTa QOnuTb 3MEKTPONUT 0 HEOOXOAMMOro YPOBHS) BKIHOYUTH
6aTapeto Ha 3apsg. Bpems oT 3anvBku 6aTtapeun 0o ee BKIo4e-
HWS Ha 3apsif, He JOMKHO NpeBbilaTth 3 4acos.

)

4---1;----1[--- 4
|

Puc. 1

3apsg 6atapen

MprcoeOnHNTL NONOXMUTENbHBIN BbIBOL, 6aTapen K NofoXMTENbHOMY, @ OTpULaTenbHbIA BbIBOA, K OTpULaTeSNb-
HOMY MoftocamM MCTOYHUKA ToKa. [pu BbIGOpe aBTOMaTUHEeCKOro 3apsaHOro yCTponcTea Heo6xoanumo yaocTo-
BEPUTLCSA, HYTO MakCMMasbHble BbIXOOHbIE MapaMeTpbl (HaNps>XeHNe 1 TOK) YOOBIETBOPSAOT COOTBETCTBYHOLLIMM
napameTpam 6atapen (HanpskeHue W NeKTpUYeckas eMKocTb). 3apag [OMnyCcKaeTcs TOSIbKO MOCTOSIHHBbIM TO-
koM. Bo nsbexaHue npouecca razoobpasoBaHus He OOMKHbI NPEBbILLATLCA MakCUMasibHO AONYyCTUMbIE TOKW.
B npouecce 3apsiga [omkeH 6bITb 06ecrnedeH Ao0CTaTOuHbIM OTBOA ra3oB. [Bepu, KpbILLKM 6aTaperHbIX KOprnycoB
N aKKYMYMSATOPHbIX OTCEKOB AOMKHbI ObITb OTKPbIThI UM CHATbI. KpbILLKW NPOBGOK AOMKHbI OCTaBaTbCA 3aKpbl-
TbiMK. Bkntountb 6aTapeto Ha 3apsif, ecnv TemnepaTtypa anekTponuta He Bbiwe 35°C. B npouecce 3apana Tem-
neparypa aneKkTponuTa noebiaeTcs NnpuénmauntensHo Ha 10°C, noatomy 3apsag 6aTapeuy cnegyet Npon3BoanTb
npuv TemnepaType anekTponuta Huxe 45°C. 3apag NponM3BOANTCA ABYXCTYNEH4YaTbiM PEXUMOM

e | cTyneHb — Tok 3apspaa 0,2CH, A po HanpsbkeHus 2,4 B Ha akkymynsTop,

e Il cTyneHb — ToK 3apsiaa 0,05CH, A 00 OCTMXKEHUSI COCTOSHUSA MOMTHOM 3apPsXKEHHOCTW.

Batapesi cumTaeTcs MOMHOCTBLIO 3apPsSXKEHHOW, eCcnu Mpu 3apsge BenuuuMHa Harnps>kKeHuss U NIOTHOCTb 3f1eK-
TponuTa OCTalTCs HEU3MEHHbIMW B Te4YeHwe 2 4acoB, Npu 3TOM Habnwogaetcs obusibHOe ras3oBbleneHve
(kMneHve anekTponuTa);

e [0 OKOHYaHWM 3apsaa, eCnv NIOTHOCTb SNEKTPONUTa, M3MEHEeHHas ¢ y4eToM TeMnepaTypsbl, 6ygeT oTnmyaTbes
ot (1,290+0,01) r/cm3, HEO6XOANMO MPOM3BECTN KOPPEKTUPOBKY. MNocne KOPPEKTUPOBKM MIOTHOCTUN SMEKTPO-
nvTa NpPodomMKUTL 3apsag B TedeHre 30 MUHYT A5 MONHOro nepemeLLnBaHuns anektTponura. 1o okoHyaHum Kop-
PEKTUPOBKM MIIOTHOCTU SNEKTPONUTA BbIKMNOYMTE 6aTapeto ¢ 3apsaga, ganTte noctosatsb ewe 30 MUHYT, 3aTem
OTKOPPEKTUPYNTE YPOBEHDb IMEKTPONUTA BO BCEX aKKyMynaTopax. YCTaHOBUTE NPOOGKN B KPbILLKK, YCTAHOBUTE
6aTapero Ha TPaHCMOPTHOE CPEACTBO U CoeaMHUTE ee C KaberbHbIMU HaKOHEYHMKaMu COOTBETCTBYIOLLEN No-
NAPHOCTW.

Jonyckaetcs 3apan 6atapen KOM6MHMPoBaHHbIM IU MeToom. 3apsaa 6aTtapen NponucxoamT B ABa aTana. [epBbi

aTan — 3apan cTabunuanpoBaHHbIM TokoM (1). BTopoi atan — 3apsan ctabunnanpoBaHHbIM HanpsXxeHvem (U).

2.3
2.3.1
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Bringing electrolyte-flooded batteries to working condition

The readiness for operation of the batteries supplied with the electrolyte is to be checked by the density of
the electrolyte and the open circuit voltage (NRC). If the density of the electrolyte at a temperature of 25°C is
lower than 1.290 g/cm3 or the average NRC for one accumulator is lower than 2.1 V, then the battery must be
recharged in accordance with paragraph 2.4.2 of these operating instructions.

Bringing into operation the batteries received without electrolyte

Filling the batteries with electrolyte:

o the density of the filled electrolyte should be (1.280+0.01) g/cm3 at a
temperature of 30 °C;
o the temperature of the electrolyte poured into the accumulators

should be in the range from 15 to 25°C; L 4 1
o filling the electrolyte into the accumulators in the following * : 7
order: '
—open the plugs, if necessary, depressurize the plugs n:ig
(cut off the protrusions, puncture holes, remove the protective M
tape); '
— fill the electrolyte into the battery at one time, without interruption; max ;
e the electrolyte level should not fall below the bar that protects _ I
against splashing or the upper edge of the separator or the min : Fig.
electrolyte level mark (Fig. 1); gy

o after 40 minutes of impregnation (in case of a decrease in electrolyte
level, add electrolyte to the required level), turn on the battery to
charge. The time from filling the battery to turning it on to charge
should not exceed 3 hours.

Battery Charge

Connect the positive terminal of the battery to the positive and the negative terminal to the negative poles of
the current source. When choosing an automatic charger, make sure that the maximum output parameters
(voltage and current) satisfy the corresponding parameters of the battery (voltage and electric capacity).
The charge is allowed only with direct current. To avoid the process of gas generation, the maximum
permissible currents must not be exceeded. During the charge process, adequate gas removal must be
ensured. Doors, covers of battery housings and accumulator compartments must be opened or removed.
Stopper caps must remain closed. Turn on the battery to charge if the electrolyte temperature is not
higher than 35°C. During the charge, the temperature of the electrolyte rises by approximately 10°C,
so the battery should be charged at an electrolyte temperature below 45°C. The charge is carried out
in a two-stage mode

e Stage | — charge current 0.2CH, A up to 2.4 V per battery,

e Stage Il — charge current 0.05CH, A until the state of full charge is reached.

The Dbattery is considered to be fuly charged when the voltage and density of the
electrolyte remain unchanged for 2 hours, while there is abundant gas evolution (electrolyte
boiling);

e at the end of the charge, if the electrolyte density, changed taking into account the temperature,
will differ from (1.29+0.01)g/cm3, it is necessary to make an adjustment. After adjusting the
density of the electrolyte, continue charging for 30 minutes to completely mix the electrolyte. After
finishing the correction of the electrolyte density, turn off the battery from the charge, let it stand
for another 30 minutes, then adjust the electrolyte level in all the accumulators. Install the plugs
in the covers, install the battery on the vehicle and connect it to the cable lugs of the appropriate
polarity.

The battery can be charged using the combined IU method. The battery is charged in two stages. The first

stage is charging with a stabilized current (I). The second stage is charging with a stabilized voltage (U).

1
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2.5

2.6

YpaBHuUTENbHLIN 3apsag 6aTtapen

YpaBHUTENbHLIA 3apsn NMPOU3BOAUTCS C LENblo 06ecneveHus MOSHOM 3apsiKeHHOCTU BCEX aKKyMYIATOPOB,

npegynpexaenns cynosdaraumm, yBenmyeHsa cpoka cnyxobl 6arapen 1 ana komneHcaumm eMkoctu. OH Heobxo-

OVM rocre rny6oKux paspanos M MHOTOKPATHBIX HEMOSHbLIX MOBTOPHLIX 3apsfoB rno rpaduvkam [U. YpasHuTenb-

HbI 3apsa MPOBOAAT B CNEAYIOLLMX Cly4asnX:

e ecnun 6aTtapes 6bi1a paspskeHa [0 Hanps>KeHUs MeHbLUEe [0NnyCTUMOro;

e eXeHefeNlbHO — eCnn 6aTapes SKCryaTnpyeTcs He3HaYUTENbHOE KONMYECTBO BPEMEHWN UK 3N1IEKTPONorpys-
YUK SKCyaTupoBsascs 6e3 Harpysku;

e eXeMeCAYHO — 06A3aTesibHO, Kak Mpu perynsapHor sKkcnnyaTaumm 6arapeuw, Tak U B crny4vae, ecnv 6atapes
C 3MEeKTPONIMTOM OCTaBlIeHa Ha XpaHeHue;

e 10Crie NOBTOPHOro 3apsaa 6arapen, ecny 3apsag 6bin npepsaH No KakUM-amnéo nNpuHnHam.

VpaBHUTENBHBIN 3apsa NPOBOAMTCA NOC/ie HopMasbHOro 3apsga. lNposoaaTt 3apsg Tokom He 6onee 0,05CH, A no
NMOCTOSIHCTBA HaMNpPs>KeHWS U NIIOTHOCTM 3MEKTPONNTA B TEHEHME 2 HaCoB.

3arem 6aTapeto oTko4HalT Ha 1 4ac, nocne 4ero npofosmkatoT 3apsag TokoM 0,05CH, A B TedeHne 2 HacoB, Tak
npogoskatoT 3apan 2—-3 pasa, noka rnpu o4epefHoMm BKIIOYEHUU Ha 3apsag 6ydeT cpady HabnoaaTbCa CUNbHOE
rasoBblfjeNieHre Ha BCcex akkyMynaTopax 6arapen. Temnepartypa npv 3apsge He JokHa ObiTb Bbille +45°C.

TemnepaTypa anekTponura

TemnepaTypa anekTponuta B 30°C onpefenseTcs kak HOMUHanbHas. MNoBbILeHHas TeMnepaTtypa afekTponuTa
cokpaLLaeT CpoK Cry6bl akKyMynsiTOPOB, NMOHWXEHHAsA TeMMepaTypa 3NeKTPONUTa CHUXAET EMKOCTb akKyMmy-
natopoB. Temneparypa B 45 °C aBnaeTcsa npefenbHoM TemnepaTypor, 1 oHa He JonyCcTMMa B KadecTse paboyen
TemnepaTypbl.

AnekTponut

Mof HOMUHaNbHOM MNOTHOCTLIO SMEKTPONUTA MOHMMAETCS MNNOTHOCTL anekTponuTa npu t=30°C 1 HOMUHASIBHOM
YPOBHE 3NEKTPONUTA B MOSIHOCTbIO 3aPsXKEHHOM akkymynaTope. MNoBbILLeHHbIE TeMnepaTypbl yMeHbLUIAKT, a 60-
1iee HU3KMe TemnepaTypbl NOBbILLAKT NAIOTHOCTL 3NeKTponuTa. CoOTBETCTBYHOLLMIA NONPaBOYHbIA KOS MULMEHT
cocTasnaeT — 0,0007 r/cm3 Ha °C.

3. TexHU4eckoe o6CcnyXuBaHue akKKyMynsaTopHbIX 6aTapen

3.1

ExepHeBHOE

BaTapeVl cnefyet 3apsaXaTb Nnocsie Kaxnoro paspsdna. npl/l HEeO6X0AMMOCTUN B KOHLE 3apana obecneynTb Ho-
MUHanbHbIN YpoBeHb aneKkTponuTa nytemM gonvea ﬂMCTMJ’IJ‘II/IpOBaHHOﬁ BOAbl. ypOBeHb ANEeKTponmnTa He OoJxKeH
ObITb HMXE BepxHero Kpas cenaparopa nméo COOTBeTCTBy}OLLleVI OTMETKM «min». KaTeFOpW—IeCKI/I 3anpellaeTtca
npon3BoanTb AOBOOKY YPOBHA NyTeM nobasneHns ANEeKTponnTa, 3a UCKN4vYeHnem Tex cnydaes, kKorga TO4HO n3-
BECTHO, YTO NOHWXEeHWe YPOBHSA INEKTPpOoNmUTa NpPpomn30LLIIO 3a CHET ero BblinsyieCKnBaHuA. I'Ipm 9TOM MJIOTHOCTb 3a-
nnMBaeMoro aneKkTponuTa goxHa ObITb TAKON Xe, KaKylo UMen aNeKTpoNnT B aKKyMynaTopax oo BbinjieCKMBaHUA.
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Battery equalizing charge

Equalizing charge is provided in order to ensure full charge of all batteries, prevent sulfation, increase

battery life and to compensate the capacity. It is necessary after deep discharges and repeated

incomplete recharges according to the IU graphs. Equalizing charge is carried out in the

following cases:

o if the battery has been discharged to a voltage less than permissible;

o weekly — if the battery is used for a small amount of time or the electric forklift was operated without load;

e monthly — obligatory, both during regular operation of the battery, and if the battery with electrolyte is left
in storage;

e after re-charging the battery, if the charge was interrupted for any reason.

Equalization charge is carried out after a normal charge. A charge is carried out with a current of not more than
0.05CH, A until voltage and density of the electrolyte are constant for 2 hours.

Then the battery is turned off for 1 hour and then continue charging with a current of 0.05CH, A for 2 hours, then
continue to charge 2-3 times, until the strong gas evolution will immediately be observed on all battery batteries.
Charge temperature should not be higher than +45°C.

Temperature of electrolyte

An electrolyte temperature of 30°C is defined as nominal. Elevated electrolyte temperature reduces
accumulator life, lowered electrolyte temperature reduces battery capacity. A temperature of 45°C is the limit
temperature, and it is not permissible as an operating temperature.

Electrolyte

The nominal density of the electrolyte is the density of the electrolyte at t=30°C and the nominal level of
electrolyte in a fully charged accumulator. Elevated temperatures decrease, and lower temperatures increase the
density of the electrolyte. The corresponding correction factor is — 0.0007 kg/l at °C.

3. Battery maintenance

Daily

Batteries should be charged after each discharge. If necessary, at the end of the charge, ensure the nominal
electrolyte level by adding distilled water. The electrolyte level should not be lower than the upper edge of the
separator, or the corresponding mark “min”. It is strictly forbidden to refine the level by adding electrolyte, with
the exception of cases where it is precisely known that the decrease in the level of electrolyte occurred due to
its splashing. In this case, the density of the filled electrolyte should be the same as that of the electrolyte in the
accumulators before splashing out.
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3.2

3.3

EXxeHepenbHoe

Mocne 3apsga NpoBOAUTL BHELLIHWUIA OCMOTP Ha 3arpsi3HeHVe UM MexXaHMyYeckme NoBpeXneHns, B 0CO6EHHOCTH
obpallaTe BHMMaHWe Ha COCTOsiHME 3apsagHoro Lutekepa u kabens 6atapen. B cnydae npumeHeHns mMeTopos
3apsfa no rpadumky U cnegyet npoBOAuTL ypaBHUTENbHBIA 3apag (cm. n. 2.4.3).

Meton IU. 3apsag 6atapen npoucxoguT B ABa atana. [epsbii aTan — 3apag cTabunnanpoBaHHbIM TokoMm (1).
BTopon atan — 3apsg cTabunmuanpoBaHHbiM HanpsbkeHem (U).

Mopor cTtabunuaaumm no HanpsXeHWo coctaenseT 2,3 B Ha akkymynaTtop. HecMoTpsa Ha CNoXHOCTb anroputma
3apsga, 310 onpasgaHo. MepBbi 3Tan NO3BONSET OTHOCUTENBHO BLICTPO HabpaTb OCHOBHYIO EMKOCTb akKyMyris-
TOpa, He JOBOASA IMEKTPONUT OO0 KUNeHus. Ecnun 3apsxxaTtb akkyMynsTop, NPUMEHSS TOMTbKO PEXMM cTabunmaaumm
no TOKY, TO AN NOJIHOro 3apsfa NpuULLIoch 6bl MOBbILWATL HaMNpsXXeHWe Ha 6atapee 6onee 2,3 B Ha oguH akky-
MyfATOP Y NEPEXOAUTL TOHKY KUNEHWs anekTponuTa. [pn 3TOM NoBbILLIAETCA MHTEHCUBHOCTb 3MEKTPOXUMMUHECKNX
NpoLEeccoB B 6aTapee 1 Kak CrefcTBMUE CHUXKAETCA CPOK ee Cry6bl. Kpome 3TOro K noMeLLeHnsaM, B KOTOPbIX Ha-
XO[AATCS aKKYMYIATOPbI C HanpskeHnem 6onee 2,3 B Ha akKyMyrnATop, NPeabsaBnaoTca 6onee xecTkme Tpebosa-
HMS NO B3bIBO6E30MACHOCTW. 17 UCKMIOYEHMS MepeYnCIeHHbIX HEAOCTaTKOB MPUMEHSIETCA BTOPON aTan — 3apsf,
CTabUNM3MPOBaHHLIM HanpsXXeHeM. 3apsgHoe YCTPONCTBO NEPEXOAUT B STOT PEXUM NOCHEe [OCTMKEHUS Hanps-
XeHus 2,3 B Ha akkyMynsaTop, Npyv 9TOM NPOUCXOLNUT «MAMKUIN» Nepexos N3 04HOMo pexunma B apyron, 6e3 6pockoB
TOKa, XapakTepHbIX AN peXXuma cTabunamsaumm TonbKo No HanpsHKeHno. TOK HaYMHaeT NoCTeneHHo nagjartb U Ye-
pe3 HeKoTopoe Bpemsi YMeHbLLAETCs [0 BEJIMHMHbI, PaBHON TOKY camopaspsiaa akkymynsatopa. B sasucumocTn ot
€MKOCTV 6aTapemn 1 TeMnepaTypbl OKpy>KatoLLen cpefbl, 3Ta BeNnynHa KonebneTtcs oT AeCATKOB 40 COTEH MUNN-
amnep. Takow anropuTm 3apsga CBOAUT K MUHUMYMY NpoLecC cynbdartaumm, UCKoYaeT nepesapsg 1 no3sonseT
3apaauTb akkymynatop Ao 100 % eMKOCTU, NPy 3TOM MOXHO ANUTENIbHOe BPEMS HE OTKIoYaTh akKyMymnsaTop OT
3apsAHOro yCTporcTBa, MOAAEPXMBas ero B MOCTOSIHHOW rOTOBHOCTM K paboTe. B kadyecTBe HefocTaTKkoB criedyeT
OTHeCTW 6oree NPoJoMKUTENBHOE Bpems 3apsaia 1 605nee BbICOKYHO LieHy 3apsaHoro yCTponcTea.

Exemeca4Hoe

B KoHUe 3apsija cnenyeT nMamepsaTb M PEMMCTPUPOBaTL HaNpshHKEHNE BCEX aKKyMyNSATOPOB MNP MOAKIHOYEHHOM
3apsaHOM yCTporcTBe. [ocne okoHYaHWsA 3apsaa cnegyet u3MepsiTe M PErmMcTpMpoBaTh MIOTHOCTb SNEKTponmTa
1 Temnepartypy. Ecnn o6HapyXeHbl CyLLEeCTBEHHbIE U3MEHEHNA U3MEPSAEMbIX NapaMeTpOB UM OTAINYUA MEXIY
3HaYEHVAMN PasnMYHbIX aKKyMynaTopoB, CnegyeT Npon3BecTun 3apsag no n. 2.4.2. Yepes 2 yaca nocre rnosHoro
3apsija cnegyeT Npou3BecTu criedytoLlme 3amepbl:

o 06LLee HanpshkeHne barapeu;

e HarnpshKeHune Ha akKyMynaTopax;

B Cfly4ae pasbpoca HanpsXXeHust NPOBEPUTb HOMUHASIbHYIO EMKOCTb;

NIOTHOCTb 3MEKTPONMTA KaX[oro akkymynsatopa.

[MokazaTenu namepeHuit 3aHOCUTL B nNpunoxexve L.

3.4

ExeropnHoe

Mo mMepe Heo6X0AMMOCTH, HO He pexe pasa B rof, cnepnyet KOHTpomMpoBaTb CONpoTuBIeHNe n3onaumm 6aTapeV|
1 BCero TpaHCNopTHOro cpencrea. COI'IpOTI/IBJ'IeHVIe n3onaunnm He OOJIXKHO npesbilaTtb 3Ha4eHne 50 kKOwm.

3.2

3.3
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Weekly

After charging, carry out an external inspection for contamination or mechanical damage, especially pay attention
to the condition of charging plug and battery cable. If charge methods are used according to the IU schedule, an
equalizing charge should be carried out (see § 2.4.3).

IU method. The battery is charged in two stages. The first stage is a stabilized current charge (I). The second stage
is a stabilized voltage (U) charge.

The voltage stabilization threshold is 2.3 V per accumulator. Despite the complexity of the charge algorithm, this
is justified. The first stage allows to relatively quickly gain the main capacity of the battery, without bringing the
electrolyte to a boil. If the charge of the accumulator is used only the in current stabilization mode, then for a full charge,
it would be needed to increase the voltage on the battery by more than 2.3 V per accumulator and cross the boiling
point of the electrolyte. At the same time, the intensity of electrochemical processes in the battery increases and,
as a result, its service life decreases. In addition to the premises in which there are accumulators with a voltage of
more than 2.3 V per accumulator, more stringent requirements for explosion safety are imposed. To eliminate the
above drawbacks, the second stage is used: a stabilized voltage charge. The charger goes into this mode after
reaching a voltage of 2.3 V to the accumulator, and there is a “soft” transition from one mode to another, without
inrush currents characteristic of the stabilization mode only in voltage. The current begins to fall gradually and after
a while decreases to a value equal to the self-discharge current of the battery.

Depending on the battery capacity and ambient temperature, this value ranges from tens to hundreds of
milliamps. Such charge algorithm minimizes the sulfation process, eliminates overcharging and allows to
charge the battery to 100 % capacity, while the accumulator can stay connected to the charger for a long time,
maintaining it in constant readiness for work. The disadvantages include a longer charge time and a higher
price of the charger.

Monthly

At the end of the charge, the voltage of all accumulators should be measured and recorded with the connected
charger. After the charge is completed, the electrolyte density and temperature should be measured and
recorded. If significant changes in the measured parameters or differences between the values of different
accumulators are detected, charge should be done in accordance with 2.4.2. 2 hours after a full charge, the
following measurements should be done:

o total battery voltage;

o voltage on the accumulators;

e in case of voltage variation, check the rated capacity;

o the electrolyte density of each accumulator.

Value of measurements is to be logged in Application E.

3.4

Annually

As necessary, but at least once a year, the insulation resistance of the battery and the entire vehicle should be
monitored. Insulation resistance must not exceed 50 kOhm.
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3.5 XapakTepHble HeUCNpPaBHOCTU aKKYMYNATOPOB U MeTOoAbl UX YCTPaHEeHUs 3.5 Typical battery failures and troubleshooting
3.5.1 XapakTepHble HencnpaBHOCTM aKKyMYSITOPOB U METOLb! MX YCTPaHEHUS yKa3aHbl B Tabnuue 2. 3.5.1 Typical accumulator failures and methods for eliminating it are shown in table 2.
Ta6nuua 2 Table 2
lMpu3Hak HencnpaBHOCTU BeposiTHas npuynHa MeTon yctpaHeHus Symptom Probable cause Elimination method
: 1. HenpepbiBHOE CHWXEHME MIOTHOCTU AMeKTPONMTa, KopoTkoe 3amMblkaHvie 3aMeHNTb akKyMynsTop 1. Continuous decrease in electrolyte density, Short circuit inside the Change the accumulator
: MOHVDKEHHOE HanpskeHne Kak npu 3apaje, Tak v Npy : BHYTPW akkymynsaTopa : i reduced voltage both during charge and during : accumulator
i pa3psiae, noBbiLeHne TemnepaTypbl aneKTponmTa discharge, increase in electrolyte temperature
- 2. BHaumMTeNbHOE CHXEHNE eMKOCTY, yMeHblleHne - Cynbcaraums - MHOrokpaTHast 3apsjika akKyMynso- - : 2. A significant decrease in capacity, * Sulfation ‘ Multiple charging of accumulators with :
 MIOTHOCTY 3NEKTPONNTA 3aPSKEHHbIX SNEMEHTOB :poB TokOM | = 0,1xl5, HenocpeCTBEHHO : a decrease in the density of the electrolyte ‘a current | = 0.1xl;, immediately after :
- 1,22 r/cm 1 Hnke -nocre OKOHYaHMs 3apsaa Ao Nosbille- - of charged cells 1.22 g/cm and below “the end of the charge until the density :
3 : :Hus nnotHocTu (1,29) r/cm3 “ increases to (1.29) g/cm3 :
3.5.2 3arpsisHeHNe aNeKTPOnMTa HeOBXOANMO yCTPAHMTL NPOMBIBKOV PA3PAXEHHOTO aKKYMYNIATOPA ANCTUNINPOBAH- 3.5.2 Electrolyte contamination must be eliminated by washing the discharged accumulator with distilled water and
HOW BOZLOV M 3aMeHOW anekTponuTa. [1ns 3Toro Heo6XoauMO NPOM3BECTM CrieayoLLEee: replacing the electrolyte. The following steps should be made:
o BbIBECTV aKKyMymsSTOp U3 cocTaBa 6atapen NocpefCcTBOM CHATUS NMepeMblYek; « remove the accumulator from the battery by removing the jumpers;
° BbIHYTb 8KKyMYJIATOP M3 KOHTENHEPa, « remove the accumulator from the container;
o OTKPbITb BEHTUMISILMOHHOE OTBEPCTUE B KPLILLKE aKKyMynsaTopa; « open the ventilation hole in the accumulator cover;
* BBUMTL U3 akKyMyNiATOpa BECk SNeKTponuT, } o pour out all the electrolyte from the accumulator;
e 3aNNTb aKKyMYATOP AUCTUNNIMPOBAHHOW BOOOW, MOA3apAanTb erf> TOKOM BTOPOW CTyneHu B TedeHne 30-60 mu- o fill the accumulator with distilled water, recharge it with a second-stage current for 30-60 minutes, pour water
HYT, BLITUTL 13 aKKYMYNATOPa BOAY W 3aMUTb ANEKTPONUTOM TaKOIA Xe MIIOTHOCTY, Kakas Gbina B KOHLE paspsaa; from the accumulator and fill it with electrolyte of the same density as it was at the end of the discharge;
© 3apAanUTL aKKyMynaTop B COOTBETCTBUN C NYHKTOM 2.4.2; o charge the accumulator in accordance with paragraph 2.4.2;
* BCTaBUTb aKKYMyNATOP B KOHTENHEep 06bexTa; « insert the accumulator into the container of the object;
o MOAKIIKOHMTBL aKKYMYNATOP K 6aTapee. o connect the accumulator to the battery.
4. HucTka 4. Cleaning
41 AKKYMYNSTOp HEOOGXOAUMO COLEPXaTb B YUCTOTE ANs NOALEPXaHWs ONTUMAasbHOW NPOVU3BOAUTENBHOCTY: 4.1 The accumulator must be kept clean to maintain optimal performance:
® O4MCTUTb U BLICYLUNTb KPbILLKY A4EEK, & TaKxXe NOBEPXHOCTU KOHTeHepa; e clean and dry the lids of the cells, as well as the surfaces of the container;
e YAanuTb BCIO XWAKOCTE C NoAAoHa. o remove all liquid from the tray.

5. XpaHeHue 5. Storage
5.1 VYcnosus xpaHeHust akkyMynsTopos 1 6atapeii ro rpynne ycnoeui xparexus J1 TOCT 15150. 5.1  Storage conditions for accumulators and batteries according to the group of storage conditions L GOST 15150.
5.2 Xpaerue akkyMynsiTopos v Garapeit NpOuSBOANTCR B BEPTVIKANIGHOM MONIOKEHMN, B 33KPLITOM MOMELLEHMN. 5.2 Storage of accumulators and batteries is carried out in an upright position, indoors. The distance from the

PaccTtosiHue oT oTonuUTesNbHbIX np|/|6opos [0 aKKyMYJIATOPOB OO/HKHO COCTaBJiIATb HE MeHee 1 m. MomeLleHne gns

radiators to the accumulators must be at least 1 m. The storage room for the accumulators must be dry and
XpaHeHWst akKyMyNsaTOPOB JOSHKHO 6bITb CYXMM WU BEHTUMPYEMbIM.

ventilated.

5.3 AKKYMynaTopbl AOMYCKAETC XPaHUTb HeYNakoBaHHbIMM, yCTAHOBKA akKyMyNATOPOB OAMH Ha APYroi He [ONyCKaeTcs. .
5.3 Accumulators may be stored unpacked; accumulators shall not be installed on top of one another.
5.4 He ponyckaeTcs COBMECTHOE XpaHeHue CBUHLOBbLIX U LLENO4YHbIX aKKyMySATOPOB, a TakxXe LienoYent B OGHOM

NoMeLLeHNN C akKyMynaTopamu. 5.4 Storage of lead and alkaline accumulators and alkalis in the same room is not allowed.

22 Benvkonykckuii AKKymynatopHblii 3aeog «MMYJSIbC» Velikolukskiy Accumulator Factory «IMPULS» 23
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®> AKKYMYNATOPbI CBUHLIOBbIE TArOBbIE TUMA PzS U AKKYMYJIAITOPHbIE BATAPEU

6. TpaHcnopTupoBaHue

6.1

6.2

TpaHcnopTUpoBaHWe 3anuTbiX SNEKTPONUTOM BaTapel NPOM3BOAUTL B BEPTMKaNIbHOM MOSIOXEHUN NMpW Temnepa-
Type oT —40 o +50 °C no6bIM BUAOM 3aKPbITOro TpaHCnopTa, Ha Nobdble pacCTOsHUS, B COOTBETCTBUN C OENCTBY-
IOLLMMM Ha KaXX[OM BMAe TpaHcnopTa npasunaMy nepeso3kun rpy3os. [Mpu Heob6xoaumocT cBob6oaHble MecTa
pacnakoBaTb UK 3aKpenuTb. YCNoBUsi TPAHCMOPTUPOBAHUS akKyMynaTopoB 1 6atapei no FOCT 23216.

|_|pl/l TpaHcnopTnposaHun 6aTape|7| OOMmKHa obecnevnBaTbCs UX COXPaHHOCTb OT MeXaHU4eCKnX nospex(,quMVl, a
TakXe 3alpTta OT KOPOTKUX 3aMblKaHUN.

7. YTnnusauusa

71

7.2

7.3

7.4

OTpaﬁOTaHHble AKKYMYNATOPbI OTHOCATCA K BTOPUYHOMY CbIpblO, MO3TOMY UX Heob6xoaMmo COﬁI/IpaTb n oTnpas-
NATb Ha nepepa60TKy KaK OTX0[4bl CBMHLOBOIoO akKKyMynAaTOpPHOro siomMa.

lMocne okoH4YaHMs cpoKa Cny>X6bl UNW BbIXOAa U3 CTPOS Ha NIIOOOM 3Tane aKcrnayaTauum akkyMynsaTopbl OTnpas-
NAT Ha NpeanpusaTve, UMeroLLee NULUEH3NI0 Ha nepepaboTKy C MOSlyYEeHNEM CBUHLA U CBMHLIOBbIX CMS1aBOB:
182115, r. Benukue Jlykn, MNMckosckas obnacTb, yn. Forons, 4.3, nometternve 3. OO0 «BA3 «mnynbe».

TpaHcnopTupoBaHue oTpaboTaHHbIX U3OEMNA OCYLLECTBNAETCA MOObIM BUAOM TpaHCnopTa, B COOTBETCTBUUN C
npasunamu, eENCTBYIOLLMMMN Ha KaXO0M BUAE TpaHcnopTa.

OcHoBononarawLwmm matepranom Afis U3roToBMNEHUs NNACTUH CBUHLIOBbIX aKKyMyNATOPOB ABMSETCA CBUHEL, U
ero crnnasbl. CTeneHb BO34ENCTBUA HA OPraHN3M YenoBeKa BpedHbIX BELLECTB, KOTOpbIe BblAensTcs n obpasy-
10TCA B npoLecce nepepaboTKy JloMa 1 OTXOLO0B LiBETHbIX METASINIOB 1 CM1aBOB, KIacc ONacHoOCTU U UX npeaesib-
HO ponyctumas KoHueHTpauus (MOK) B Bo3gyxe padoyei 30HbI U NUTbeBOM Boae ycTtaHoBneHbl FOCT 12.1.005,
rOCT 12.1.007.

8. NapaHTUNHbIE 06s3aTeNbCcTBa

8.1

8.2

8.3
8.4

MpennpusiTUe-U3roToBUTENb rapaHTUpyeT paboToCNoCOGHOCTL akKyMynsiTOPOB W GaTapeii npu cobntopeHun
noTpe6uTenemM yCrnoBuii aKcrlyataummn, XpaHeHus U TPaHCMOPTUMPOBaHWS, YCTaHOBMIEHHbIX HACTOSLLMM PYKO-
BOZCTBOM MO 3KCrylyaTaLmu.

MakcrMarnbHbIi CPOK XPaHEHUSI aKKyMYJSITOPOB, 3apshKEHHbIX C 3eKTponuTom 6e3 noplapsiaa, CocTaBnser
He 6onee 6 MecsLEeB CO OHA U3rOTOBMEHUS.

lapaHTWiAHBIA CPOK CnyX6bl aKKyMynAaTOpoB — 3 rofa nocne BBOAA B SKCMyaTaLlmio.

Hapa6oTka akkymynsiTopoB 1 6aTapeii Ha cTeHae cocTaBnseT He MeHee 1500 UMKIOB [0 CHUXEHWUS eMKOCTM 00
0,8CH.

9. CBnpetenbCTBO O NPpUEMKe

9.1

9.2

Bartapes akkymynsatopHas

3aBofcKkol Homep

Batapesi akkymynsiTtopHas COOTBETCTBYET TexHu4eckum ycrnosusm TY3481-002-49034134-2012 u npusHaHa
rogHoOM Ans aKcnnyaTaunm.

3aBop-U3roToBUTESb rapaHTmpyet COOTBETCTBUE aKKYMYNATOPHOW
TY 3481-002-49034134-2012 npw ycnosumn co6MoaeHNs NpaBui aKcnyataumm.

6aTapen TpeboBaHuAM

MpenctaButens OTK
M

Nn4Haa noanmcb paCLLIVI(*)pOBKa nognucu

[ata nsrotoBnexHus

rog, mecsu, 4mcno

Manual ZHTPI1.563314.004RE
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6. Transportation

6.1

6.2

Transportation of batteries flooded with electrolyte should be carried out in a vertical position, at a temperature
of —40 to +50°C, with any type of closed transport, at any distance, in accordance with the rules for the carriage
of goods applicable to each type of transport. If necessary, unpack or secure the empty units. Transportation
conditions for accumulators and batteries according to GOST 23216.

When transporting batteries, must be ensured the safety against mechanical damage, as well as protection
against short circuits.

7. Disposal

71

7.2

7.3

7.4

Used accumulators are recyclable materials, so they must be collected and sent for recycling as lead accumulator
scrap.

After the end of the service life or failure at any stage of operation, the accumulators are to be sent to a facility
licensed for processing to produce lead and lead alloys: VAZ Impuls, Ltd. Gogolya str. 3, room 3, Velikiye Luki,
Pskov region, 182115, Russia.

Transportation of waste products is carried out by any type of transport, in accordance with the rules applicable to
each type of transport.

The basic material for the manufacture of plates of lead-acid accumulators is lead and its alloys. The degree of
exposure to the human body of harmful substances that are released and formed during the processing of scrap
and waste non-ferrous metals and alloys, hazard class and their maximum permissible concentration (MPC) in
the air of the working area and drinking water are established by GOST 12.1.005, GOST 12.1.007.

8. Warranty

8.1

8.2

8.3
8.4

The manufacturer guarantees the operability of accumulators and Dbatteries provided that
the consumer observes the operating, storage and transportation conditions established by this
operating manual.

The maximum shelf life of accumulators charged with electrolyte without recharging is no more than 6 months from
the date of manufacture.

The warranty period for accumulators is 3 years after commissioning.

The operating time of accumulators and batteries at the stand is at least 1500 cycles until the capacity drops to
0.8CH.

9. Certificate of acceptance

9.1

9.2

Battery

Factory number

The rechargeable batteries comply with the technical specifications of TS3481-002-49034134-2012 and are
recognized as serviceable.

The manufacturer guarantees compliance of the battery with the requirements of TS 3481-002-49034134-2012
subject to the observance of the operating rules.

Representative of Quality Control Department
LS

signature printed name

Manufacture date

year, month, date

24
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PykoeogctBo no akcnnyataumm XKTI11.563314.004P3 Manual ZHTPI1.563314.004RE

®> AKKYMYNATOPbI CBUHLIOBbIE TArOBbIE TUMA PzS U AKKYMYJIAITOPHbIE BATAPEU LEAD TRACTION ACCUMULATORS TYPE PzS AND BATTERIES

NMPUNOXXEHUSA APPLICATIONS

Application A
MpunoxeHwne A pp_
(obligatory)
(o6s13aTenbHoOe)
List
MepeyeHb [OKYMEHTOB, D ts Ref 4 in the Instruction M I
or bocuments Reterenced In the Instruction Nianua
Ha KOTOpbie AaHbl CCbIJIKU B PYKOBOACTBE NO 3KCcnayaTaunun
A : Reference Title
0:3::3:?.?? H?&?Z?Ha.;"e Myukt of the document of the document Clause

.......................................................................................................................................... ..................................... . GOST 12.2.007.0-75 Occupational safety standards system (OSSS). 217 :
:OCT 12.2.007.0-75 : Cuctema ctanpgapTos 6e3onacHoctu Tpyaa (CCBT). 1.4.13 { Electrotechnical products.
: Viapenus anekTpoTexHuyeckme. : General safety requirements

O6|_|_|‘|/|e TpE6OBaHV|F| 6e30nacHoOCTU .................................................................. ............................................................................................................................... .................................
.. .......................................................................................................................................... . ...................................... GOST 12200712_88 Occu atlonal Safet Standards S Stem OSSS - Chemlcal 21-7 3
:TOCT 12.2.007.12-88 : Cuctema ctanHgapToe 6e3onacHoct Tpyaa (CCBT). 1.4.13 sourczs of current.y U ( )
: ICTOHMHWKM TOKa XMMUYECKHe. : Safety requirements 5 5

: Tpe6oBaHus 6e30MacHOCTM S — S ———_————— T
e e | GOST 12.1.005.88 - Ocoupational safety standards system (OSSS). 6.4 {
:OCT 12.1.005-88 : Cuctema ctaHpgapTos 6esonacHocTv Tpyaa (CCBT). . h
: ObLme caHUTapHO-rUrMeHn4eckmne TpeboBaHms : ggpkerﬁal nggi'f ne requirements for

| K BO3[yXy pa6o4ei 30Hbl SN bl A
[OCT 12.1.007-76 . CvcTema cTaHpapTos 6esonacHocTy Tpyaa (CCET). : GOST 12.1.007-76 - Occupational safety standards system (OSSS). 6.4
. BpeqHble BelLEecTBa. - Harmful substances. _ :

- Knacevcukauya v 6L TpeGoBaHNS Ge3onacHocTi e, O 2SSHICAtION AN gENEral safety roquireMeNts L e
. FOCT 15150-69 - MaLLuHbl, MPUGOPbI 1 APYrie TexHUYecKe aaenus. VicnonHenmns - 1.1.3 - GOST 15150-69 - Machines, devices and other technical products. 1.1.2
5 | ANS pasnnMYHbIX KIMMaTUYecKMX paiioHoB. KaTeropum, ycnosua : Versions for different climatic regions. o

{ KCMyaTaumm, XpaHeHu st v TPaHCMOPTUPOBAHNS B HacTu : Categories, operating conditions, storage and transportation

| BO3AGACTBAA KNMMATUHECKWX (DaKTOPOB BHeLLHel Cpef! T regarding the impact of climatic environmental factors &
FOCT 15543.1-89 WN3penus aneKkTpoTexHnyYecKume. 1.1.3 GOST 15543.1-89 Electrotechnical products. 1.1.2
: : O6Lwpme TpeboBaHMA B HaCTU CTOMKOCTU K KIMMAaTUYECKUM General requirements for resistance to climatic external

: BHELLIHUM BO3[ENCTBYIOLLMM hakTopam : factors
. FOCT 17516.1-90 . Viapenust aneKTpoTexHMieckme. 1.2.12 - GOST 17516.1-90 - Electrotechnical products. 1.2.3
: O6Lwume TpeboBaHMA B HaCTN CTOMKOCTU K KIMMaTUYEeCKUM : General requirements for resistance to climatic external

i BHELLUHUM BO3[eNCTByOWMM hakTopam : factors
- FOCT 18620-86 - 13nenvs aneKTPOTEXHNHECKHE. 1.5.1 - GOST 18620-86  Electrotechnical products. 1331
: - MapkupoBka - Marking
TY3481-002-49034134-2012 AKKYMYNATOPbI CBUHLOBbIE TArosble PzS. 1.1.1 TS3481-002-49034134-2012 Traction lead accumulators PZS. 1.1.1
:  Texrmueckue ycnosms ;; : : i Technical conditions 7.1

: . : H 7.2
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PykoeogctBo no akcnnyataumm XKTI11.563314.004P3 Manual ZHTPI.563314.004RE

®> AKKYMYJIATOPbI CBUHLIOBBIE TArOBbIE TUMA PzS U AKKYMYJIATOPHBIE BATAPEU LEAD TRACTION ACCUMULATORS TYPE PzS AND BATTERIES

MpunoxeHue b Application B MpunoxeHue b Application B
(o6s13aTenbHOE) (obligatory) (o6s13aTenbHOE) (obligatory)
Ma6aputHble pa3mepbl Dimensions and Weights Ma6apuTHble pa3mepbl U Macchbl Dimensions and Weights
M MacCbl aKKyMyJiiTOPOB of Accumulators akkymynsatopa 7PzS 560 of Accumulator 7PzS 560

- : i ‘ 1 A A
1
I
i ' ~
Ry
S|e
1 :E\ i ]
I
]
\. v, \ b, \ 2,
< 198-2 »
> 108* ~
@)D . (
/S "L & o ) !
Pl B -
- L i ] ;'_ Ej
< A
Macca 6e3 anektponuta He 6onee 25,8 kr. Weight without electrolyte not more than 25.8 kg.
Macca ¢ anekTponutom He 6onee 33,8 Kr. Weight with electrolyte not more than 33.8 kg.

* Pasmepbl ons CnpaBok. * Dimensions for reference.
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®> AKKYMYJIATOPbI CBUHLIOBBIE TArOBbIE TUMA PzS U AKKYMYJIATOPHBIE BATAPEU LEAD TRACTION ACCUMULATORS TYPE PzS AND BATTERIES

NMpoponxeHue npunoxeHus b Extension of application B
(o6sa3aTenbHoE) (obligatory)

Fa6bapuTHble pa3mepbl U MacCbl aKKYMYNATOPOB Dimensions and Weights of Accumulators

YcrnoBHoe HaMmeHoBaHve Anvra - LLnpura Codename Length, Width,

4
8
2.
S
9
3
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®> AKKYMYJIATOPbI CBUHLIOBBIE TArOBbIE TUMA PzS U AKKYMYJIATOPHBIE BATAPEU LEAD TRACTION ACCUMULATORS TYPE PzS AND BATTERIES

LLnpuHa Macca He 6onee, Kr

B, mm

: 6es3 9NeKTponnUTa : C 3MEKTPOSIUTOM
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®> AKKYMYJIATOPbI CBUHLIOBBIE TArOBbIE TUMA PzS U AKKYMYJIATOPHBIE BATAPEU LEAD TRACTION ACCUMULATORS TYPE PzS AND BATTERIES

MpunoxxeHue B Application C
(cnpaBo4HoE) (reference)
TemnepaTypa 3amep3aHue IneKTponura Electrolyte Freezing Temperature

"""" MnoTHoCTs MpM 25°C, rfovd  Tewnepatypa savepsanus,°C  Densityat25°C,gm®  Freezing temperature,’C
................................................................................................... MMHW? 109mmus7
................................................................................................... MVIHyCS 110m|nus8
................................................................................................... MVIHyCQ M —————— ——————

..................... . MHyc1O S —————
.................................................................................................. . MHyc12 113mmus12
........................... . MHyC14 ...................................... g g—— mlnus14
.................................................................................................. . VIHyC16 115mmus16
OO A . MHycw ........................................ B —— mmus18

..................... . VIHy020 T ——————
........................... . MHyc22 ...................................... I ——— U —
........................... . MHYC% ...................................... g — mlnus25
.................................................................................................. . I/IHyC26 120m|nu326
........................... . MHYC34 ...................................... T — mmu534
.................................................................................................. . I/IHyC4O S—————— ————————
........................... . MHyc42 ...................................... e — mmus42
.................................................................................................. . V|Hy050 124mmu350
.................................................................................................. : MHyCS4 125mmu354
.................................................................................................. . MHy058 126mmu358
.................................................................................................. . I/IHyCGS e — ————

..................... . MHyC74 S P _—-
.................................................................................................. . VIHyCGS 129m|nu368
.................................................................................................. . MHyC% 130mmu366
........................... . MHYCM ...................................... T — mmUS64
.................................................................................................. . MHYC57 132mmu357
........................... . MHyC54 ...................................... 133 ................................. mmUS54
.................................................................................................. . MHYC37 S—————— —————————
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®> AKKYMYNATOPbI CBUHLIOBbIE TArOBbIE TUMA PzS U AKKYMYJIAITOPHbIE BATAPEU

Mpunoxexwue I Application D
(o6sa3aTenbHoe) (obligatory)
3Hakn 6e3onacHOCTU Safety Signs

Bartapen MapkupyoTcsa CnegyowmumMmn 3HakaMmm
6e30MacHoOCTu:

Batteries are marked by the following safety signs:

3anpeLyaeTcsi Nob30BaTbCA OTKPbITLIM OFHEM U KYpUTb
Do not use open flames or smoke

(54

KpacHbIn / red

ORU Pa6oTaTb B 3aLUTHbIX 04Kax
y Wear safety glasses

CUHWUI / blue

[Mpoune onacHocTn
Other hazards

Batapes ¢ kucnoton
Battery with acid

XenTbin / yellow

OnacHOCTb NOPaXeHUs ANEKTPUHECKMM TOKOM
Danger of injury by current
XenTbin / yellow

B3pbiB4aThivi ras
Explosive gas

CumBon nepepaboTku
Recicling symbol

CumBon yTunmsauum
Disposal symbol

MpunoxeHwue [
(o6s13aTenbHoOe)

Barapes ykomnnekToBaHa 13
Tun akkyMynsTopoB
EmkocTb 6aTtapeun
HanpsxeHue 6atapen

[aTta coaym 6atapeun B akcnnyaTauuio

Manual ZHTPI1.563314.004RE

LEAD TRACTION ACCUMULATORS TYPE PzS AND BATTERIES

dopma XypHana gnsa peructpauum pabotbl 6aTapeu

HavnmeHoBaHuve opraHusaunmn

AKKYMYNATOPHbIN XXYPHAN
BATAPEN Ne

Ay

B

LUTYK aKKyMynsiTOPOB

3apsg, paspsgu 1.4

Data

Bpewms, 4

MnoTtHoCTb
3neKTponuTa,
r/cm3

Temneparypa Hanpsixe- Tok, EmKoCTb, Topa
3MeKTPonnTa,
oC Hue, B A Ay

Ne akkymyns-

3ameyaHus
0 JedhekTax
OTAESIbHbIX

aKKyMyNSTOpOB,

fonvieka u ap.

Mpumeyanuns,
noanuncb
OTBETCTBEHHOIO
nmua

Application E

(obligatory)

Battery Log Form

Name of company

ACCUMULATOR LOG

BATTERY Ne

The battery consists of pieces of accumulators

Accumulator type

Battery capacity A-h

Battery Voltage \

Battery commissioning date

Charge, discharge etc. the§ on Qefects Notes, signature
Date . Electrolyte Temperature of Capacity accElr;SIfator a?cTnCiL\III::)&:L of the responsible
Duration, h density, g/cms electrolyte, °C Voltage, V | Current, A Ah ’ refilling etc. ’ person
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lNepeyeHb BbiNycKaemMon NpoayKumm Product Range

LLEENTOYHBIE NPOMbILLNIEHHBIE AKKYMYJISATOPDI INDUSTRIAL ALKALINE BATTERIES

LWENTOYHbLIE MPOMbILWJIEHHBIE AKKYMVYIIATOPDI LWEJNOYHbLIE MPOMbIWJIEHHBIE AKKYMVYJIATOPDI
INDUSTRIAL ALKALINE BATTERIES INDUSTRIAL ALKALINE BATTERIES
AKKYMYNATOPbLI A4NAa HAMNOJIbHOINO BE3PEJIbCOBOIO TPAHCIIOPTA AKKYMYNATOPLI ANnd PYOHU4YHbLIX 3JIEKTPOBO30B
BATTERIES FOR FLOOR NO-RAIL TRANSPORT BATTERIES FOR MINE ELECTRIC LOCOMOTIVES
"""""""""""""""""""""""""""" FL250P(TH)K_250|—I_y2) KL400
28FL2BOP @BTHXK-250T1-Y2) i —— P 0 M s
30 FL 250 P (30 TH)-250 M1-Y2) s SO M ————
FL 300 BMP (TH>X-300 BMI1-Y2) T IS,
............................................................................................................................................... FL 500 MP
36 FL 300 BMP (36-THXK-300 BMIT-Y2) i
............................................................................................................................................... 96 FL 500 MP
FL350IIKP (TH)KK-350-|| |-|_y2) ...............................................................................................................................................
............................................................................................................................................... 112 FL 500 MP
36 FL 350 Il K P (36 THXKK-350-II TI-Y2) 5
................................ R e = AKKYMVYIIAITOPbI AN151 NACCAXWPCKWX BArOHOB
. FL 400 P (THXX-400 1-Y2) PASSENGER CAR BATTERIES
40 FL 400 P (40 TH)K_4OO |‘|_y2) ...............................................................................................................................................
............................................................................................................................................... FL 300 P
............................................. FL4SOP (THX-450M1-v2) 40 FL 300 P
J0FLASOP (A0 THXKAS0 MY2) L
: FL 500 K P (TH)KK-SOO n_y2) L 40FL350P
Pragmprpmeempmeees $0909000090909092020202 T L
e
AKKYMYNSATOPbI A1 CUCTEM ABAPUMHOIO NMUTAHUS 90 KM 300 P :
BATTERIES FOR EMERGENCY POWER SYSTEMS 90 KL 375 P
: KL 55 P : feeetetueausenconconsesncsiosresncanceresnsensesnssncencsntonsesasnansiesatencsresutnseessietesncontottsacsutetntttetttassusettanssntetnsonset
.............................................................. 5 KL55P AKKYMYNATOPDbI ANA XXENE3SHOAOPOXXHbIX JIOKOMOTUBOB, 3JIEKTPOMNOE340B
KL 125 P (HK 125 -Y2) BATTERIES FOR LOCOMOTIVES, ELECTRIC TRAINS
5 KL 125 P (5 HK 125 |‘|_y2) ...............................................................................................................................................
............................................................................................................................................... 75 KH 150 P
50 KH 220 PK
72 KH220 P
TMHXX-550-Y2
46 TMHXX-550-Y2
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[MepedeHb BbINyckaemMon npoayKumm Product Range

®> MPOMbILLNEHHBIE CBUHLI0BO-KUCJI0THBIE HEOBCTYXXNBAEMbIE AKKYMYNATOPbIUBATAPEU MO TUMY PzSUPzV INDUSTRIAL MAINTENANCE-FREE LEAD-ACID ACCUMULATORS AND BATTERIES PZS AND PZV TYPE

NPOMbBILWNEHHBIE CBUHLOBO-KUC/TOTHBIE HEOBCJTY)KMBAEMbIE e S Ll e S

AKKyMyﬂﬂTOPb' Vl EATAPEM no Tmny PZS Vl PZV ........................... .................................. ..................................

22x3Pz\V240 24x3PzV240 36x3PzV240 40x3PzV240

INDUSTRIAL MAINTENANCE-FREE LEAD-ACID ACCUMULATORS Lev T oL TN nc A TS T 2.0 AN SN ot S SN et S

AND BATTERIES PzS AND PzV TYPE . 22x4PzV320 | 24x4PzV320 | 36x4PzV320 - 40x4PzV320

U L U UL oo SO SO SRS U 2o SR SO (525 SR NN 2/ B 8OV) ..

2PZV100 | 12x2PZV100 | 20x2PzV100 | 22x2PzV100 @ 24x2PzV100 @ 36x2PzV100 @ 40x2PzV100 :  © B5PzV400 | 12x5PzV400 | 20x5PzV400 20x5PZV400 | 24x5PzV400 | 36x5PzV400 | 40x5PzV400

e (4v) ooy o WAy e ey e ey ey e @) “8v) o ®v)
3PzV150 : 12x3PzV150 22x6PZV480 - 24x6PzV480 : 36x6PzV480 : 40x6PzV480

e E B GO ) e ) e ) DY) N (2 i (e O @av) Cav) Y @ov) .
4PzV200 : 12x4PzV200 22x7PZV560 | 24x7PzV560 : 36x7PzV560 : 40x7PzV560

vy (24V) (44V) (48V) : (72V) (80V)

5PzV250 : 12x5PzV250
(v) (24V)

6PzV300 : 12x6PzV300

7PzV350 @ 12x7PzV350
@v) (24V)

8PzV400 | 12x8PzV400
(v) (24V)

© 2PzV110 @ 12x2PzV110
@y (24V)

3PzV165 12x3PzV165

4PzV220 - 12x4PzV220
@v) - (24v)

5PzV275 | 12x5PzV275
@ev) (24V)

6PzV330 | 12x6PzV330
(v) (24V)
7PzV385 | 12x7PzV385
(v) (24V)

8PzV440 © 12x8PzV440
@v (24V)

© 2PzV140 | 12x2PzV140
vy (24V)

3PzV210 : 12x3PzV210
(2v) (24V)

4PzV280 | 12x4PzV280
(2v) (24V)

5PzV350 @ 12x5PzV350
(v) (24V)

6PzV420 : 12x6PzV420
@v) (24V)

7PZzV490 | 12x7PzV490
(v) (24V)

8PzV560 : 12x8PzV560
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[MepedeHb BbINyckaemMon npoayKumm Product Range

®> MPOMbILLNEHHBIE CBUHLIOBO-KNCNOTHBIE HEOBCJTY)XXUBAEMbIE AKKYMYNATOPbI U BATAPEWN NO TUMY PzV INDUSTRIAL MAINTENANCE-FREE LEAD-ACID ACCUMULATORS AND BATTERIES PZS AND PZV TYPE

22x7PzV840 24x7PzV840 36x7PzV840 40x7PzV840

5PzV525 | 12x5PzV525 | 20x5PzV525 | 22x5PzV525 | 24x5PzV525 | 36x5PzV525 | 40x5PzV525 © 7PzV840 | 12x7PzV840 i 20x7PzV840
@y (24V) (40V) (44V) (48V) (72V) (80V) : : : :
6PzV630 | 12x6PzV630 | 20x6PzV630 @ 22x6PzV630 : 24x6PzV630 : 36x6PzV630 | 40x6PzV630
(v) (24V) : (40V) (44V) (48V) (72V) (80V)

7PzV735 | 12x7PzV735 | 20x7PzV735 | 22x7PzV735 | 24x7PzV735  36x7PzV735  40x7PzV735

@y (24v) (40V) - (44V)  @48v)  (72v) - (8OV) V) (@av) L @dov) 44y
8PZV840 | 12x8PzV840 @ 20x8PzZV840 | 22x8PzVB40 | 24x8PzVB40 | 36x8PzVB40 | 40x8PzV840 | 3PzV375 - 12x3PzV375 - 20x3PzV375 = 22x3PzV375 = 24x3PzV375 = 36x3PzV375 = 40x3PzV375
@) (24V) 4ov) | (44V) . 48v) . (72V) i (80V)

© 2PzV210 | 12x2PzV210 : 20x2PzV210 @ 22x2PzV210 @ 24 x2PzV210 @ 36x2PzV210 @ 40x2PzV210
@y (24V)

3PzV315 | 12x3PzV315
@y (24V)
4PZV420 © 12x4PzV420

@v (24V)

5PZV525 | 12x5PZV525
(v) i (24V)
6PzV630 @ 12x6PzV630
v) (24V)
7PzV735 | 12x7PzV735
v) (24V)
8PzV840 | 12x8PzV840
@v) (24V)

. 2PzV230 | 12x2PzV230
ey (A

3P2V345 | 12x3PzV345
(2v) (24V)

4PzV460 12x4PzV460 40x6PzV840

(80V)

20x6PzV840
(40V)

5PzV575 | 12x5PzV575
(2v) (24V)
6PzV690 | 12x6PzV690
(2v) (24V)
7PzV805 : 12x7PzV805
(2v) (24V)

8PzV920 : 12x8PzV920 40x3PzV465

(80V)

© 2PzV240 | 12x2PzV240
N -1Y) B (24V)

3PzV360  12x3PzV360
Foo@vy) (24V)
4PZV480 | 12x4PzV480
vy (24V)
5PzV600 i 12x5PzV600
vy (24V)
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[MepeyeHb BbiNycKaemMor NpoayKuum Product Range

CTALIMOHAPHbBIE CBMHLIOBO-KUCJIOTHBIE AKKYMYNISATOPbI STATIONARY LEAD-ACID BATTERIES

CTAPTEPHbIE CBUHLIOBO-KUCJIOTHBIE AKKYMYNSATOPHbIE STARTER LEAD-ACID BATTERIES
BATAPEW 111 IOKOMOTHUBOB THUMA 2TH-450 FOR LOCOMOTIVES TYPE 2TN-450

CTALUMOHAPHbIE CBUHLIOBO-KUCJIOTHBIE AKKYMYJIATOPDI
STATIONARY LEAD-ACID BATTERIES

fee et e et e et e e e e e et e e e s e e e e e a e a e s e e e n e et e e e e e e e eens et e et e et e e e e e et e e e h e e e e a e a e e s e e e n e e e e e e e e e e eens N

OPzS (Xngkuit anekTponuT) OP2zV (renveBblii 9NeKTponuT)
(liquid electrolyte) : (helium electrolyte)

70PzV490

110PzV770

CTAPTEPHbIE CBUHLUOBO-KUCJIOTHBIE AKKYMVYJNATOPHbLIE BATAPEU
And NTOKOMOTUBOB TUMNA 2TH-450

STARTER LEAD-ACID BATTERIES FOR LOCOMOTIVES TYPE 2TN-450
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CIENAHO B POCCUK

MADE IN RUSSIA

Bennkonykckuin AKKymynsaTopHbIn Velikolukskiy Accumulator
3asog «MIMYIbC» Factory «IMPULS»
000 «BA3 «MNYIbC» VAZ Impuls, Ltd
182115 Poccus, lckosckas 06nacTs, Gogolya str. 3, room 3, Velikiye Luki,
r. Benukue Jlyku, yn. forond, a. 3, nom. 3 Pskov region, 182115, Russia

www.akbluki.ru
mail@akbluki.ru
+7 (81153) 9-19-55



