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PykoBopacteo no akcnnyataumm XXTMNW.563313.001 P

AKKYMYNATOPbI CBUHLIOBbIE CTALIWOHAPHDIE OPzS

HacTosiLee pykoBOoACTBO MO SKCMlyaTaumu pacnpoCTPaHSETCs HA CBUHLIOBO-KMCIIOTHbIE CTaLMOHapHbIe Mano-
o6CcnyXrBaemble akKyMynaTopbl:

e 20PzS 100, 30PzS 150, 40PzS 200, 50PzS 250, 60PzS 300, 80PzS 400, n3rotaBnvMBaemMble Ha OCHOBE
NONOXUTENbHbIX 3MEKTPOLOB C HOMUHASIBHOW eMKOCTbIO 50 A-y;

e 50PzS 350, 60PzS 420, 70PzS 490, 110PzS 770, n3rotaBnmBaembie Ha OCHOBE MOJIOXUTESIbHBLIX 3MTEKTPO-
JOB C HOMUHANbHOM eMKOCTbIO 70 A-y;

e 60PzS 600, 70PzS 700, 80PzS 800, 100PzS 1000, 120PzS 1200, nsrotaBnmepaemMble Ha OCHOBE MOJIOXW-
TENbHbIX 3MEKTPOAOB C HOMUHANBLHOW eMKocThbio 100 A.y;

o 120PzS 1500, 160PzS 2000, 200PzS 2500, 240PzS 3000, nsrotaBnmeaemMble Ha OCHOBE MONOXUTENbHbIX
3NEKTPOAOB C HOMUHASIBHOM EMKOCTLIO 125 A-Y (B AanbHenLemM MeHyeMble “aKKyMynsaTopb!”).

AKKYMYNATOPbI NpefHa3Ha4yeHbl 4J1si KOMNIEKTOBAHUSA 6aTapeit, NCNoNb3yeMbIX B KAYECTBE PE3EPBHBIX UCTOYHU-
KOB MOCTOSIHHOFO TOKa B CUCTEMax rapaHTUPOBaHHOMO 3JIEKTPONUTAHNUS] OGbEKTOB 3HEPreTUKM, CBA3U, TENIEKOM-
MYHUKaLUIA 1 APYrX O6bEKTOB NMPOMBILLIEHHOCTY.

Knumatuyeckoe ncnonHeHne akkymynatopos 0, kateropmsa pasmelryerms 4.2 n 2 no FOCT 15150.

lMepeyeHb OOKYMEHTOB, Ha KOTOPbIE MMEIKOTCS CCbIIKM B PYKOBOACTBE MO 3KCMyaTauuun, NpUBEAEH B NPUIOXe-
HUM A.

B ycnoBHOM 0603Ha4eHumn 6yKBbl U LMdIpbl 03HAYaloT, Hanpumep, akkymynatop 40PzS 200:
4 — KONMYECTBO MOSNOXUTENbHbIX SNEKTPOAOB;

O — cTaunoHapHbIi;

PzS — CBMHLOBO-KMNCMOTHBIN aKKYMYNATOP C NONOXUTENbHbIM 31EKTPOAOM NaHLMPHOro TUna;

200 — emKocTb 10-4acoBoro pexvma paspsaa B A-u.

1. OnucaHue n pa6boTa akKymynsaTopa

1.1 YcTponcTBO akKKymynsitopa

1.1.1

CrauunoHapHble CBUHLIOBO-KUCIOTHbIE akKyMynaTopbl eMkocTbto oT 100 go 3000 A-4 cocTosT u3 6510KOB 3Mek-
TPOAOB, MOMELLEHHBIX B KOPMYC M3 Npo3paYyHoro nonumepa — ctuponoakpunonutpuna (SAN). Marepuan kop-
nyca o6nagaeT NoBbILLEHHON NPOYHOCTLIO K yaapam 1 Buépaumsam 1 He nogaepXxueaeT ropeHune. Kpbliwika naro-
TOB/EHAa U3 NnacTnka — akpuoHUTpun-6ytagmeH-ctupona (ABS). MNpospayHbin MaTtepman Kopryca no3sonseT
KOHTPOSIMPOBATb YPOBEHb 3M1EKTPOMTA.

1.1.2 TabaputHble paamepbl U Macchl akkymynstopo OPzS npefctaBneHbl B Tabnuue 1 1 Ha pyucyHkax 1-4.
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Benvkonykckun AkkymynatopHeii 3asog «AMIMYJTIbC»

Manual ZHTPI1.563313.001 RE

STATIONARY LEAD ACCUMULATORS 0PzS TYPE

This operating manual applies to stationary low-maintenance lead-acid accumulators:

e 20PzS 100, 30PzS 150, 40PzS 200, 50PzS 250, 60PzS 300, 80PzS 400, manufactured on the basis of
positive electrodes with a nominal capacity of 50 A-h;

e 50PzS 350, 60PzS 420, 70PzS 490, 110PzS 770, manufactured on the basis of positive electrodes with a
nominal capacity of 70 A-h;

e 60PzS 600, 70PzS 700, 80PzS 800, 100PzS 1000, 120PzS 1200, manufactured on the basis of positive
electrodes with a nominal capacity of 100 A-h;

e 120PzS 1500, 160PzS 2000, 200PzS 2500, 240PzS 3000, manufactured on the basis of positive electrodes
with a nominal capacity of 125 A-h (hereinafter referred to as «accumulators»).

Accumulators are intended for completing batteries used as standby direct current sources in systems of guaranteed
power supply for power engineering, communications, telecommunications and other industrial facilities.

Ambient class of accumulators 0, category of placement 4.2 and 2 according to GOST 15150.

A list of documents referenced in the instruction manual is given in Appendix A.

In the reference designation, letters and numbers mean, for example, a 40PzS 200 accumulator:
4 — the number of positive electrodes;

O — stationary;

PzS — shell-plated lead-acid accumulator with positive electrode;

200 — capacity of the 10-hour discharge mode in A-h.

1. Description and functionality of the accumulator

1.1 Accumulator arrangement

1.1.1 Stationary lead-acid accumulators with a capacity of 100 to 3000 A-h consist of electrode blocks placed in a

transparent polymer case — styrene acrylonitrile (SAN). The housing material is highly shock and vibration
resistant and does not support combustion. The cover is made of plastic — acrylonitrile-butadiene-styrene (ABS).
The transparent body material allows to control the electrolyte level.

1.1.2 Overall dimensions and weights of OPzS accumulators are presented in Table 1 and on Figures 1-4.

Velikolukskiy Accumulator Factory «IMPULS» 3
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®> AKKYMYNATOPbI CBUHLIOBbIE CTALIWOHAPHDIE OPzS STATIONARY LEAD ACCUMULATORS 0PzS TYPE

Ta6nuua 1 Table 1
D rcomeessem powse  Macates | Mece oy ovtdmensornmn e wegnwinou  assan
aKKyMYnsiTOpoB OnuHa L ;I.I.IMpVIHaBE Bbicota H ;BbICOTa H1§ Mexn():/’?\;)::uamu; 311:'?&:1,1:“ ane:‘;p:/::;u:l;om : IR Lengte L) Height H Height H, betwg’e ;;orne ;eIeCtrOII!(,:]ets‘%,; elte;t‘;:lf:
.............................................................................. Pmc1
..... 20P28100103206390353_8’713’9
..... 30P28150103206390353_11’116’3
..... 4OP28200103206390353_13’418’4
..... 50P28250124206390353_16’022,0
..... 60P28300145206390353_18’725’9
..... 80PZS400187206390353_240335
..... 50P28350124206507471_21,228,9
..... 60PZS420145206507471_24,834’0
..... 7OPZS490166206507471_28’439,1
- 1 . 1OPZS 770 .......... 254 ........... 206 ........... 507 ........... 471 ................. _ ..................... 42, 8 ................... 58’ 2 .........
..... 60P28600145206682644_35,046’8
.............................................................................. PMC2
70PzS 700 191 210 680 644 80 43,4 60,6
..... 80P288001912106806448048064’0
- 1 OO PZS 1 000 ......... 233 ........... 21 0 ........... 680 ........... 644 ................ 80 ..................... 58 8 ................... 80 O .........
120P281200 ......... 275 ........... 210 ........... 680 ........... 644140 .................... 69’6 ................... 95’2 .........
120P281500 ......... 275 ........... 210 ........... 831 ............ 794140 .................... 84,8 .................. 1183 ........
.............................................................................. PMCS
160PzS 2000 399 214 807 770 110 114,0 162,4
.............................................................................. PMC4
200PzS 2500 487 212 807 770 110 142,8 202,3
24OP233000 ......... 576 ........... 212 ........... 807 ........... 770140 ................... 169’4 ................. 239’5 ........

4 Benvkonykckun AkkymynatopHeii 3asog «AMIMYJTIbC» Velikolukskiy Accumulator Factory «IMPULS» 5
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®> AKKYMYJNIATOPbI CBUHLIOBbIE CTALINOHAPHbBIE OPzS
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113 AKKyMyJ'IFITOp COCTOUT N3 6510Ka MOMOXUTENbHbIX 9NIEKTPOA0B NaHUMpPHOro Thna u otTpuuatesnibHbIX HaMa3HOro
Tvna. MNonoxuTtensHble n oTpuuartesnibHble 3N1EKTPOoAbl pa3feneHbl opyr oT gpyra cenapartopamMu.

Brnok anekTpogoB NMOMELLIEH B NIaCTMAaCCOBbIA 6aK. TOKOOTBOL OCYLLIECTBISETCA Yepes BbiBOAA.

AKKYMynATop cHabXeH punsTp-npobKon, KoTopas obecnedmBaeT yooOHy0 3aNUBKY 91EKTPONNTA, CHUXKAET BbIGPOC
asp0o30Mern CepHOM KMCNOTbI NPW 3KCnyaTaumm, NpegoxpaHsaeT oT nonagaHus BHyTPb NOCTOPOHHMX NPEAMETOB.

6 Benvkonykckun AkkymynatopHeii 3asog «AMIMYJTIbC»

Manual ZHTPI.563313.001 RE

STATIONARY LEAD ACCUMULATORS 0PzS TYPE

Puc. 3
Fig. 3

Puc. 4
Fig. 4

The accumulator consists of a set of positive electrodes of the shell type and negative electrodes of the pasting
type. The positive and negative electrodes are separated from each other by separators.

The electrode block is placed in a plastic tank. The current collector is carried out through the outputs.

The accumulator is equipped with a filter plug, which provides convenient filling of electrolyte, reduces the emission
of sulfuric acid aerosols during operation, and prevents foreign objects from getting inside.

Velikolukskiy Accumulator Factory «IMPULS»
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®> AKKYMYNATOPbI CBUHLIOBbIE CTALIWOHAPHDIE OPzS

Manual ZHTPI1.563313.001 RE

STATIONARY LEAD ACCUMULATORS 0PzS TYPE

1.1.4 Akkymynatopbl umetoT 2, 4, 6 Unn 8 BbIBOAHbLIX GOPHOB. KpbILLKa akKyMynsTopa repMeTU4HO coefuHsieTcs ¢ 6a- 1.1.4 Accumulators have 2, 4, 6 or 8 lead-outs. The accumulator cover is tightly connected to the tank to prevent gas and
KOM, NSt UCKIIOHYEHUS yTEYEK ra3a u anekTponuta. Ha Kpbillke akkymynsiTopa HaHECEHbI 3HaKM1 NONSAPHOCTY. electrolyte leaks. There are polarity marks on the accumulator cover.

1.1.5 AKKymMynsiTopbl repMeTU4Hbl B MECTax COEAMHEHUs KPbILLKW C 6aKOM M repMeTU3VNpOoBaHbl B 3a3opax Mexay 1.1.5 The accumulators are sealed at the junction of the lid with the tank and sealed in the gaps between the lid and the
KPbILLIKO/ 1 BLbIBOAAMM, BbIAGPXMBAIOT IaBNEHNUE MOBLILIEHHOE UMM NMOHWXEHHOE MO CPABHEHMIO C aTMOCKEPHBIM terminals, withstand increased or decreased pressure as compared to atmospheric pressure by (20 + 1.33) kPa
Ha (20 = 1,33) klMa (150 £ 10) mm. pT. CT. Npu TemnepaTtype (25 + 10) °C. (150 + 10) mm. Hg at a temperature (25 + 10) °C.

1.1.6 Coe%”HeHI'\"ﬁ gKKyMyﬂﬂTOpOB B 6aTapeto NpouBoanTCA 5“6K”MM MEPEeMbINKaMM C KAGENbHBIMU HAKOHEHUKaMM 1.1.6 The connection of the accumulators into the battery is made by flexible jumpers with cable lugs for the M10 bolt,
noA cont » UMEIOLLMMU M3ONALIMOHHOE KUCNIOTOCTOMKOE MOKPEITUE, & TaKke MO COrNacoBaHuIo ¢ NoTpeou- having an insulating acid-resistant coating, as well as by agreement with the consumer, the connection of the bat-
TENEM COeMHEHME aKKYMYTNSTOPOB B 6aTapetd MOXET NPom3BOAUTLCS XECTKUMU NepeMbIHKaMm. teries into the battery can be made with rigid jumpers

1.1.7 AkKymMynaTopbl NOCTaBNAOTCS: 3a - . . . .

yMmy P TUTLIMIA SNEKTPONUTOM 1 NOMHOCTLIO 3APFKEHHLIMI, & TAKKE B CyX03apskeH 1.1.7 Accumulators are supplied as follows: filled with electrolyte and fully charged, as well as in a dry-charged state.

HOM COCTOSIHUW.
Mo cornacoBaHMio ¢ NOTPE6UTENEM B KOMMNIEKTE C CYX03apsiXKeHHbIMM akKKyMynsTOpamMm MOXET NOCTaBNATLCA By agreement with the consumer, an electrolyte can be supplied with dry-charged batteries.
SNEKTPONNT. The electrolyte is a sulfuric acid solution. The density of the poured electrolyte, reduced to a temperature of
ONeKTPONUTOM CNYXMUT PaCTBOP CEPHOM KMCMOTbI. MNOTHOCTb 3anMBAeMOro SMeKTPONUTa, NpuBeAeHHas K plus 20 °C, should be 1.230 g/cm3. The working density of the electrolyte should be (1.240 + 0.005) g/cm3 at a
Temnepatype nmoc 20 °C, porkHa coctaenate 1,230 r/cm3. Pa6oyasi MNOTHOCTb 3MEKTPOSMTa JOMKHA ObiTb temperature of plus 20 °C.
(1,240 + 0,005) r/cm3 npu Temnepatype nntoc 20 °C.
KOHCTpYKLMS akKyMynaTopoB obecrne4ymBaeT paboTy € OOMMBKOW AUCTUNNMPOBAHHOW BOAbl HE 4alle OfHOro The design of the accumulators ensures operation with distilled water topping up no more than once a year.
pasa B roa. 1.1.8 Dry-charged batteries are not electrically conductive.

1.1.8 Cyxo3apsikeHHble aKKyMyNiTOPbl HE UMEIOT SIEKTPUHECKON NMPOBOAVIMOCTM.

1.2 AneKTpuyeckune napameTpsbl 1.2 Electrical parameters

1.2.1 3JnekTpunyeckue xapakTepuCTUKK Npu paspsae COOTBETCTBYIOT NpMBeOeHHbIM B Tabnuue 2. 1.2.1 Electrical characteristics during discharge correspond to those given in Table 2.

Tabnuua 2 Table 2

e bempam e VBGOSR
. OGoswauewwe :  10-uacosod - S-uacosod 3uacosod - 1-uacosod 0,5-uacosodi - | 0,25-4acosoit PRsalafationlciiy S Ol io NN S— A S— EEIEET N = N SR ) L N 0.25hour -
© aKKyMynSTOPOB 1ok,  eMKOCTb,. TOK,  EMKOCTb, . TOK, _EMKOCTb,  TOK,  eMKOCTb, TOK,  eMKOCTb,  TOK, - eMKOCTb,: : accumulators  current, - capacity, : current, - capacity, - current, - capacity, : current, : capacity, : current, : capacity, : current, - capacity, -
A A4 A A4 A AN A A A S AW AL AN A o Au A AM A AN A A A AN A A
. 20PzS$100 © 10,0 : 1000 16,5 © 820 : 250 : 750 : 500 : 500 : 700 : 350 : 880 : 220 : . 20PzS100 : 10.0 : 1000 : 165 : 820 : 250 : 750 : 500 : 500 : 70.0 : 350 @ 88.0 @ 220 :
 30PzS150 - 150 - 1500 - 250 1230 37,5 1125 750 750 1050 525 1820 330 30PzS 150 - 15.0 - 150.0 - 25.0 - 1230 = 37.5 = 1125 = 750 = 750 1050 525 1320 330
| 40PzS200 : 20,0 : 2000 33,0 : 1640 : 50,0 : 150,0 : 100,0 : 100,0 : 140,0 : 70,0 : 176,0 : 44,0 : . 40PzS200 : 200 : 2000 : 330 : 1640 : 50.0 : 150.0 : 100.0 : 100.0 : 140.0 : 70.0 @ 176.0 : 44.0
- 50PzS250 - 250 - 2500 410 2050 625 1875 1250 1250 1750 875 2200 550 50PzS250 - 25.0 - 250.0 - 41.0 - 2050 = 625  187.5 1250 = 1250 1750 875 2200 = 550
. 60PzS 300 : 30,0 : 3000 49,5 : 2460 : 750 : 2250 : 1500 : 150,0 : 2100 : 1050 : 2640 : 660 : 60PzS 300 : 30.0 : 300.0 : 495 : 246.0 : 75.0 : 2250 : 150.0 : 150.0 : 210.0 : 105.0 : 264.0 : 66.0
_80PzS400 - 40,0 - 4000 66,0 = 3280 ' 1000 - 3000 - 2000 - 2000 - 2800 - 1400 3520 880 - 8OPzS400 400 4000 ~ 660 3280 100.0  300.0 2000 2000 280.0 1400 3520 880
- 50PzS350 350 3500 580 2870 875 2625 1750 1750 2450 1225 3080 770 - | 5OPzS350 350 3500 580 287.0 875 2625 1750 1750 2450 1225 3080 77.0
| 60PzS 420 © 42,0 : 4200 695 : 3444 : 1050 : 3150 : 2100 : 2100 : 2940 : 1470 : 3700 : 924 - 60PzS420 & 420 | 4200 ' 69.5 | 344.4 ' 1050 ' 3150 8 2100 | 2100 © 2940 ' 147.0 3700 = 924
- 7OPzS490 - 49,0 - 4900 810 4018 = 1225 367,5 2450 2450 3430 - 1715  431,0 - 107,8  70PzS490 ~ 49.0  490.0 810 4018 1225 367.5 2450 2450 3430 1715 4310 1078
" 110P2zS 770 ° - 127,0 : 631,4 : 192,5 : 577,5 : 3850 : 3850 : 539,0 : 269,5 : 678,0 : 169,4 " 110PzS§770 : 77.0 | 770.0 : 127.0 | 631.4 : 192.5 : 577.5 : 385.0 - 385.0 : 539.0 : 269.5 : 678.0 : 169.4
 60PZS600 600 6000 99,0 4920 1500 4500 3000 3000 4200 2100 5280 1320  6OPZS600  60.0  600.0  99.0 4920 150.0 4500 300.0 3000 4200 2100 5280 1320
. 70PzS700 : 70,0 : 7000 : | 1155 | 574,0 : 175,0 : 5250 : 350,0 : 350,0 : 490,0 : 245,0 : 616,0 : 154,0 : . 7OPzS700 : 70.0 : 7000 : 1155 : 574.0 : 1750 : 525.0 : 350.0 : 350.0 : 490.0 : 245.0 : 616.0 : 154.0 :
- 80PzS800 - 80,0 - 8000 1320 6560 2000 | 600,0 - 400,0 4000 5600 2800 7040 1760 80PzS 800 - 80.0 © 800.0 - 132.0 - 656.0 - 200.0 - 600.0 - 400.0 - 400.0 - 560.0 - 280.0 - 7040 - 176.0 -
- 100PZS1000 : 100,0 : 1000,0 | 165,0 : 820,0 : 250,0 : 750,0 : 500,0 : 500,0 : 700,0 : 350,0 : 880,0 : 220,0 : - 100P2S1000 : 100.0 : 1000.0 : 165.0 : 820.0 : 250.0 : 750.0 : 500.0 : 500.0 : 700.0 : 350.0 : 880.0 : 220.0 :
-120PzS 1200 120,0 - 1200,0 - | 198,0 - 984,0 - 300,0 - 900,0 ' 600,0 - 6000 - 840,0 - 4200 10560 2640 = 120PzS 1200 120.0 1200.0 198.0 9840  300.0  900.0 = 600.0  600.0 8400 4200 10560 264.0
-120PzS 1500 150,0  1500,0 247,5 12300 3750 11250 7500 7500 10500 5250 13200 3300 - 1120PzS 1500 1500 1500.0 247.5 1230.0 8750 11250 7500 750.0 1050.0 5250 13200 330.0 -
- 160P2S 2000 200,0 : 2000,0 : 330,0  1640,0 - 500,0 - 1500,0 1000,0° 1000,0 -1400,0° 700,0 - 1760,0 440,0 ° 1160PzS 2000 200.0 | 2000.0 - 330.0 | 1640.0 : 500.0 : 1500.0 - 1000.0° 1000.0 : 1400.0° 700.0 '1760.0  440.0 °
|200P2S 2500 - 250,0 - 2500,0 4125 20500 6250 18750 1250,0 1250,0 1750,0 8750 22000 550,0 - |200Pz8 2500 250.0 - 2500.0 - 4125 2050.0 6250 18750 1250.0 12500 1750.0 8750 2200.0 550.0 -
240PzS 3000 495,0 : 2460,0  750,0 : 2250,0 : 1500,0 | 1500,0 :2100,0 1050,0 :2640,0: 660,0 1240P2S 3000 300.0 | 3000.0 - 495.0  2460.0 * 750.0 | 2250.0 11500.0 1500.0 :2100.0 1050.0 :2640.0° 660.0

8 Benvkonykckun AkkymynatopHeii 3asog «AMIMYJTIbC» Velikolukskiy Accumulator Factory «IMPULS» 9
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®> AKKYMYNATOPbI CBUHLIOBbIE CTALIWOHAPHDIE OPzS

EmMKOCTY, NpuBefeHHbIe B Tabnuvue 2, rapaHTUpYOTCS Ha TpeTbeM LMKIe npu cob6niogeHnn cneayowwmx YyCnoBum:
e HavasibHasl NIOTHOCTL anekTponuTta (1,240 = 0,005) r/cm3 npu Temnepatype nntoc 20 °C;

e CpefHsAs TemnepaTypa anekTponuTa B npotecce paspsga nnoc 20 °C;

e ypoBeHb anekTponuta mexay otmetkamu MIN n MAX;

e KOHe4dHoe HanpsixeHue npu 10, 5, 3-4acoBbix pexumax paspsga 1,8 B; npu 1-yacoBom pexume paspsiga —
1,75 B; npu 0,5 n 0,25 yacosbix pexxumax paspsga — 1,70 B; npu 1-MmHyTHOM pexkume 1,65 B B cooTBETCTBUM
c FOCT 26881.

Ha nepsom uukne npu 10, 5, 3, 1, 0,5 1 0,25-4acoBbIx pexunmMax paspsga eMKoCTb A0MKHa 6bITb He MeHee 95 %
€MKOCTH, yKa3aHHOW B Tabnuue 2 Ans COOTBETCTBYIOLLEro pexuma paspsaa.

1.2.2 HomuHanbHoe HanpsXeHWe akkymynsTopa coctaenseT 2 B.

1.2.3 EmKoCTb akKkymynsiTopoB npu Temnepartype anektponuta nntoc 5 °C gomkHa 6biTb He MeHee 0,85C;,, A-4, npu
TemnepaType anekTponuta MuHyc 10 °C — He meHee 0,7C,,, A-4, Npu Temneparype anekTponuta nnioc 45 °C —
He meHee 1,05C o, A-u.

1.2.4 AkkymynsTopbl o6ecne4nBatoT KpaTKoBpeMeHHbli (1 MuH) pa3psg TokoM 1,39C, o, A O KOHEYHOrO HaMpsiXKeHWs
He Huxe 1,65 B.

1.2.5 EMKOCTb aKKyMynsTOpPOB B KOHLIE CpoKa Cry>6bl fOMKHA ObITb He MeHee 80 % OT HOMWHAIIbHON EMKOCTH, yKa-
3aHHOW B Tabnuue 2.

1.2.6 CpepnHecyTouHbI camopasps akkyMynsiTOPOB Npy TemnepaType okpyxatoLlei cpefbl nitoc (20 = 5) °C nocrne
XpaHeHWs UX B 3apsXKEHHOM COCTOSIHMM B TedeHue 15 cyTok He npesbiwaet 0,2 %.

1.2.7 3HaveHUs BHYTPEHHEro ConpoTUBIIEHWS MOCTOSIHHOMY TOKY M TOKW KOPOTKOro 3aMblkaHusi npueeaeHsl B Mpuno-
xXeHun B.

1.2.8 ConpoTtuBneHue N3onauum akkyMynsTOpPOB C 3N1eKTPONTUTOM MPY HOPMarbHbIX KNTMMaTUHECKNX YCNOBUAX AOSKHO
6bITb He MeHee 10 MOwm.

1.2.9 3apsg akkymMynsTOpoB B 3aBUCUMOCTU OT UMEIOLLIETOCs Ha 06beKTe 3apsiaHOro 060pyaoBaHus criefyeT NpoBo-
OWTb OOHVUM 13 CriegyoLwmnx MeTOLOB:
a) Np1 NOCTOSIHHOM TOKe
3apan NpoBOAAT B ABe CTYNeHW; MepBylo CTyrneHb npu Toke, He npesbiwawowem 0,2C,5 A, 0O HanpsXKeHWs
(2,4 = 0,01) B Ha akkymMynsATOp; BTOPYtO CTyneHb npu Toke, paeHoM 0,05Co A, 4O NMOCTOSHCTBA HANPSXXeHUA 1
NAIOTHOCTY 3MeKTponuTa B TeveHue 2 4. B KoHue 3apsapa HanpskeHne MoXeT focturatb 2,7 B Ha akkymynaTop.
6) NP1 NOCTOSIHHOM HanPsXeHUM
3apsg npoBOAAT npu HanpsxkeHun (2,4 + 0,01) B Ha akkymynaTop. HavanbHbI TOK 3apsga He JOSKeH npe-
BbiwaTth 0,3C4 A. [NokasaTenem oKoH4YaHWs 3apsaa ABMNSETCS MOCTOAHCTBO TOKA M MNOTHOCTM 3MEKTponuTa B
TeyeHne 2 u.
B) MOAMMMUMPOBAHHBIM METOAOM

3apaj NpoBOAAT B ABE CTYNEHW: NepByto CTyNeHb Npu NOCTOSAHHOM TOKe, He npesbiwatoLem 0,25C, 5 A fo Hanps-
XeHus (2,4 + 0,01) B Ha akkymMynaTop; BTOPYHO CTyMNeHb NPWY NOCTOAHHOM HanpsXeHun 2,4 B Ha akkyMynaTop.

Mpu3HaKoM OKOHYaHMA 3apsfa ABNSETCA NOCTOAHCTBO TOKA M NJIOTHOCTY 3MEKTPONNUTA B TEYEHME 2 Y.
r) NnaBHO-y6bLIBAIOLLIM TOKOM

3apap NpoBOAAT NpW Ha4YasbHOM Toke, He npesbilwatoLlem 0,25C, g A.

Mpu3HakoM OKOHYaHUSA 3apsifa SBNSETCA NOCTOSHCTBO TOKA M NJIOTHOCTY 3MEKTPONnUTa B TeHeHme 2 4.
Mpu 3apagax NOCTOSAHHLIM U MIABHO Y6bIBAKOLLUM TOKOM HEOOXOAMMO CHUMATL (PUNBETP-MPOGKN.

1.1.10 AkkymynaTopbl B3pbIBO- 1 NOXapo6e30nacHb!.
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The capacities shown in Table 2 are guaranteed in the third cycle, subject to the following conditions:
o initial density of electrolyte (1.240 + 0.005) g/cm3 at a temperature of plus 20 °C;

e average temperature of the electrolyte during discharge plus 20 °C;

o electrolyte level between MIN and MAX marks;

e final voltage at 10, 5, 3-hour discharge modes 1.8 V; at 1-hour discharge mode — 1.75 V; at 0.5 and 0.25 hour
discharge modes — 1.70 V; at a 1-minute mode of 1.65 V in accordance with GOST 26881.

On the first cycle at 10, 5, 3, 1, 0.5 and 0.25-hour discharge modes, the capacity must be at least 95 % of the
capacity indicated in Table 2 for the corresponding discharge mode.

1.2.2 The nominal voltage of the battery is 2 V.

1.2.3 The capacity of accumulators at an electrolyte temperature of plus 5 °C must be at least 0.85C;,, A-h, at an
electrolyte temperature of minus 10 °C — at least 0.7C4,, A-h, at an electrolyte temperature of plus 45 °C — not
less than 1.05C,, A-h.

1.2.4 Accumulators provide a short-term (1 min.) discharge with a current of 1.39C,,, A to a final voltage of at least
1.65V.

1.2.5 The capacity of accumulators at the end of their service life should be at least 80 % of the nominal capacity
indicated in Table 2.

1.2.6 The average daily self-discharge of batteries at an ambient temperature of plus (20 = 5) °C after storage in a
charged state for 15 days does not exceed 0.2 %.

1.2.7 Values of internal direct current resistance and short-circuit currents are given in Appendix C.

1.2.8 Insulation resistance of accumulators with electrolyte under normal climatic conditions should be at least
10 MOhm.

1.2.9 Charge of accumulators, depending on the charging equipment available at the facility, should be carried out using
one of the following methods:

a) at constant current

The charge is carried out in two stages; the first stage at a current not exceeding 0.2C,y A, up to a voltage of
(2.4 £ 0.01) V per accumulator; the second stage at a current equal to 0.05C, A, until the voltage and density of
the electrolyte are constant for 2 hours. At the end of the charge, the voltage can reach 2.7 V per accumulator.

b) at constant voltage

The charge is carried out at a voltage of (2.4 + 0.01) V per battery. The initial charge current should not exceed
0.3C4o A. The indicator of the end of the charge is the constancy of the current and the density of the electrolyte
for 2 hours.

¢) by modified method

The charge is carried out in two stages: the first stage at a constant current not exceeding 0.25C,4 A up to a voltage
of (2.4 + 0.01) V per accumulator; the second stage at a constant voltage of 2.4 V per battery.

A sign of the end of the charge is the constancy of the current and the density of the electrolyte for 2 hours.

d) a smoothly decreasing current

The charge is carried out at an initial current not exceeding 0.25C; A.

A sign of the end of the charge is the constancy of the current and the density of the electrolyte for 2 hours.
When charging with a constant and gradually decreasing current, it is necessary to remove the filter plugs.

1.1.10 The accumulators are explosion- and fire-proof.

Benvkonykckun AkkymynatopHeii 3asog «AMIMYJTIbC»

Velikolukskiy Accumulator Factory «IMPULS»
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1.3 CocTaB nsgenus

1.3.1
1.3.2

AKKyMynﬂTOpbl NOCTaBNATCA KOMMJIEKTHO.

B KOMNMEKT NocTaBKM JOMKHbI BXOANTb:

e aKKYMynaTopbl ¢ UNLTP-Npo6Kamu;

e PYKOBOACTBO NO 3KCMnyaTaumm;

e KOMIMIEKT MOHTaXHbIX YacTen (nepemblyku, 6ONTbI).

Mo cornacoBaHuio ¢ I'IOTpe6V|TeﬂeM KOMMNJIEKTHO C aKKyMyJiaToOpaMn MOXeT NoCTaBIATbCA SNEKTPONUT. KomnnekT
NoCTaBKKM onpenenaeTca KOHTPakKToM.

1.4 YcnoBus paboTbl aKKyMynsiTOpoB

1.4.1

1.4.2

1.4.3

1.4.4

1.45

AkkymynsTopsel B cootBeTcTBUM ¢ TOCT 26881 npegHasHayeHbl Ans aKcnayaTauum B 3aKpbITbIX BEHTUNPYEMbIX
NoMeLLIeHVsIX Npy TeMnepaTtype okpyXarwoLero Bosgyxa ot nmoc 5 go nnoc 45 °C (ncnonHerHwe 0, kateropusi
pa3mMellenns 4.2 no NOCT 15150), a Takxe A/ yCTPONCTB aBTOMAaTUKN, TENEMEeXaHKN Ha XenesHblX Joporax
n ap. (ucnonHerue 0, kateropus paamelyeHns 2 no FOCT 15150) ans paboTbl Npy TeMnepaType OKpyXaroLero
BO3ayxa oT muHyc 10 go nntoc 45 °C (npy 9TOM Temneparypa 3MeKTponuTa He JormKHa 6biTb Huxe MuHyc 10 °C)

Mpu akcnnyataumMn akkymynsTopoB B COCTaBe 6aTtapeun B pexuMe MOCTOSAHHOro noasapsifa, noanepXvBaeTcs
HanpsxeHue (2,23-n) B + 1 %, rge n — KONM4eCcTBO akKyMynsTopoB B 6aTapee.

Bo n3bexaHue rinybokux pas3psagoB He PEKOMEHAYETCA paspsXKaTb akKYMYNATOPbI 00 HAMPSXKEHUS HUXE 3HaYe-
HUN, yKa3aHHbIX B Tabnuue 2.

Hapa6oTka akkymMynsaTopoB Npu 3KCnyaTauum B peXvMe LMKNMPOBaHWS Npy TEMNepaType OKpyXXatoLLen cpegsbl
nntoc (20 = 5) °C — He meHee 1500 LWKNOB.

MonHbIV cpenHuin CPOK CryX6bl aKKYMYNATOPOB B PEXMME NOCTOAHHOrO noasapsaa npu Temneparype OKpyKaro-
er cpeppl nitoc 20 °C n HanpsbkeHun noasapsaaa 2,23 B Ha akkyMynaTop — He MeHee 20 ner.

MpopomknTenbHas akcnayaTaumus akkyMynsTOpHOM 6aTapen npu TeMnepaTtype OKpyXXatoLLen cpedbl BbiLLe NIC
25 °C cokpallaeT CpoK ee Ccrnyx6bl.

Mpv gAMTENbHONM 3KCMNyaTaumMmn akkyMynsaTOpHOM 6aTapen B pexvmMe NOCTOSHHOMO NoA3apsiaa Npy HanpsXXeHuu,
npesbiwarowem (2,23 - n) B, cokpaluaeTcs Cpok ee CryxObl.

1.5 CpepcTBa U3MepeHUsi, UHCTPYMEHT U NPUHaANIEXXHOCTU

MepeveHb KOHTPONBbHO-N3MEPUTESBHBIX MPUOOPOB, MHCTPYMEHTA M NPUHAANEXHOCTEN yKasaH B [Mpunoxenun I

1.6. MapkupoBKa

1.6.1
1.6.2

MapkrpoBka akkyMynsiTopoB cooTBeTcTByeT TpebosaHmam FTOCT 18620.

Ha kopnyce 6aka Kax[oro akkymynstopa C AByX CTOPOH HaHeceHa MapK1poBKa, cofepxalias:

e TOBapHbIN 3HaK OpraHU3aLn-n3roToBUTENS;

e YCIOBHOE 0603Ha4YeHNe aKKyMynaTopa;

e 0603Ha4YeHNe TEXHNYECKUX YCIOBUI;

e OTMETKY MakCumasibHOro 1 MUHMMarnbHOro YPOBHEN SNEeKTponnuTa;

e HOMMHanbHOEe HanpsHXeHue;

e MJIOTHOCTb 3NEKTPONUTA;

e HOMWHAambHYIO EMKOCTb, B aMrep-4acax, npu 10-4acoBoM pexume paspsga Ao KoHe4yHoro Hanpsxexus 1,8 B
Ha akKymynaTop;

e HarnpsbkeHue ans paboTbl B peXnme HenpepbIBHONO nogsapsaa npu remnepatype 20 °C;

e 3Haku 6esonacHocTu (Mpunoxenwe );

e CMMBOJSIbI MEPepadoTku 1 yTunmsaumm (npunoxexve ).
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1.3 Product composition

1.3.1
1.3.2

Accumulators are supplied as a set.

The scope of delivery should include:

e accumulators with filter plugs;

e manual;

¢ a set of mounting parts (jumpers, bolts).

By agreement with the consumer, electrolyte can be supplied complete with batteries. The scope of delivery is
determined by the contract.

1.4 Accumulators operating conditions

1.4.1

1.4.2

1.4.3

1.4.4

1.4.5

Accumulators in accordance with GOST 26881 are intended for operation in closed ventilated rooms at an ambient
temperature of + 5 to + 45 °C (version 0, placement category 4.2 in accordance with GOST 15150), as well as for
automation and telemechanics devices on railways etc. (version 0, placement category 2 in accordance with GOST
15150) for operation at an ambient temperature from minus 10 to plus 45 °C (while the electrolyte temperature
should not be lower than minus 10 °C)

When operating the accumulators as part of a battery in a trickle charge mode, the voltage (2.23 - n) V + 1 % is
maintained, where n is the number of accumulators in the battery.

To avoid deep discharges, it is not recommended to discharge accumulators to a voltage lower than the values
indicated in Table 2.

The operating time of the accumulators during operation in the cycling mode at an ambient temperature of plus
(20 + 5) °C is at least 1500 cycles.

The total average accumulator shelf life in the trickle charge mode at an ambient temperature of + 20 °C and a float
voltage of 2.23 V per accumulator is at least 20 years.

Prolonged operation of the accumulator at ambient temperatures above + 25°C will shorten its service
life.

Long-term operation of the accumulator battery in the trickle charge mode at a voltage exceeding (2.23 - n) V
shortens its service life.

1.5 Measuring instruments, tools and accessories

1.6.

1.6.1
1.6.2

The list of control and measuring devices, tools and accessories is given in Appendix D.

Marking
Marking of accumulators meets the requirements of GOST 18620.

On the body of the tank of each accumulator there is a marking on both sides, containing:

o trademark of the manufacturer;

¢ battery symbol;

¢ designation of technical conditions;

e mark the maximum and minimum electrolyte levels;

o rated voltage;

e electrolyte density;

e nominal capacity, in ampere-hours, at a 10-hour discharge mode to a final voltage of 1.8 V per
accumulator;

¢ voltage for trickle charge operation at 20 °C;

o safety signs (Appendix E);

e symbols of recycling and disposal (Appendix E).

Velikolukskiy Accumulator Factory «IMPULS»
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1.6.3

1.6.4
1.6.5

Ha KpblILLKe akkyMynaTopa HaHeceHa MapkMpoBKa, cogepxalias:
e [aTy U3rotoBneHus (Mecsu, rog);
e MOEHTUMPUKALNOHHBIA HOMEDP aKKyMymnsaTopa.

Cnoco6 BbINOIHEHNS 1 MECTO HAHECEHUS MapKNUpOBKN COOTBETCTBYIOT KOHCprKTOpCKOﬁ AOKyMeHTauun.

TpaHcnopTHasa MmapkupoBka BbinonHeHa no FOCT 14192 ¢ HaHeceHeM MaHUNYMALUMOHHBIX 3HAKOB: «Bepx», «be-
peub OT Bnaru», «Xpynkoe. OCTOPOXHO».

1.7 YnakoBKa

1.71

1.7.2
1.7.3
1.7.4

YnakoBka AKKYMYIATOPOB U KOMMJIEKTYHOLLNX n3genumn npoun3eeneHa B COOTBETCTBUU C HepTeXamMn 3aBoaa-mna3ro-
ToBUTENA.

B KavecTBe TpaHCMOPTHOWN Tapbl AN aKKyMySATOPOB MPYMEHSIOTCH AEPEBSAHHbIE ALLUMKW.
BHYTpb TpaHCMOPTHOW Tapbl BAOXEH YNAKOBOYHbIV NIUCT.

KoMnaeKkT MOHTaXHbIX YacTen (nepeMbI‘-IKVI, 6OI'ITI:I) M 3KcnnyataunMoHHaa AOKyMeHTauuna (DYKOBO,D,CTBO No 3KC-
I'IJ'IyaTaLlI/IVI) BNOXEHbI B ALLNK C aKKyMynaTopamMmu.

1.8 CBepgeHunsa 06 narotosurtene

HavmMeHoBaHWe CTpaHbI-M3roToBUTENS: Poccus.

HaumeHoBaHve opraHn3aumm-n3roToBuTens: O6LecTBO C OrpaHNYEHHON OTBETCTBEHHOCTHIO

«Bennkonykckuii akkymynaTopHbi 3asog, «mMnynbce».

Opuanyeckuin agpec N3roToBUTENS: 182115, r. Benukue Jlyku, MNMckoBckas 0611.,

yn. lNorons, a. 3, nomeLleHue 3.

2. NoaroToBKa aKKyMynsiTOPOB K 3Kcnnyatauum

2.1 Mepbl 6e30MacHOCTN NPU NOATOTOBKE aKKYMYJIAITOPOB K MOHTaXy

211

21.2

213

K BbINONHEHNIO paboT, CBA3AHHBLIX C MOHTaXXOM U 06CNY>XMBaHWMEM 6aTapeun, AonyckaTca paboTHUKK, npoLuen-
LumMe cneuunanbHyto NoAroTOBKY, M3YHMBLLME HACTOSsILLIEE PYKOBOACTBO MO 3KCMyaTaumm, npolleline MHCTPyK-
TaX Mo TeXHUKe 6e30MacHOCTU.

K MOHTaXy akKKyMynaTopoB B 6aTape|/| cnepnyet oonyckartb pa6OTHVIKOB, npowenwnx cneumanbHbIn MHCTPYKTaX
No Takena>XHbIM pa60TaM. Pa6oTbl no nepeHoCKe N yCTaHOBKE aKKyMYyNnATOPOB NPOM3BOOUTL TOJIbKO Noa Hab -
neHnemM pykosogutens 6pVIFa,D,bI.

Mpu ycTaHOBKE akKyMyNSiTOPOB MECTO YCTAHOBKM U NMyTb NEPEHOCKM JOMKHbI ObITh NPEaBapUTensHO 0CBOGOXAE-
Hbl OT MOCTOPOHHMX NPEAMETOB U HE UMETH NMPENSATCTBUM, CO3AAIOLLIMX ONMAaCHOCTb M HeY[o6CTBa At paboTaloLLyMX.

I'Ile MOHTaxe 6aTapeV| cnenyet NOMHUTL O TOM, YTO NOJIKOCa KaXXAoro akkymynatopa ¢ aN1eKTponIMToM HaxoaaTca
noa Hanps>XeHnem u B Criydae KOpPOTKOro 3amMblKkaHUA MOryT BOSHUKHYTb OYeHb 6onbLUNe TOKM (SJ'IeKTpVI‘-IeCKaﬂ
nyra).

ﬂﬂﬂ TOro, 4TOObI CBECTW OMNACHOCTb HECHACTHOro cnydasa oo MMHMMyMa, peKoOMeHOyeTCA npy Nnogkno4eHnn 6aTa-
Pen 0CTaBUTb HECKOJIbKO Nap pAaAoM pacrnonoXeHHbIX akKKyMynAaTopoB 6es3 nepemMblyek. I‘Ipm 3TOM Ha BbIXOOHbIX MO-
nocax 6atapeun He 6yaeT CyMMapHOro HanpsXeHus Bcen 6atapen, a HanpskeHne npu cny4yaiHoM NpUKOCHOBEHWN
Npn MOHTaXe K HaxogdaLnMca non HanpsaXXeHnem getandam oCTaeTcqd HMXXe BepXHero AonyctnmMoro 3Ha4eHuns 65 B.
He yCTaHOBJIEHHbIE NepeMbl4KK cliegyeT CMOHTUpOBAaTh JIULb HeNnocpeacTBeHHO nepen BBOOAOM 6aTapeV| B 3KC-
nnyatauuio.

Pa60Tbl, CBSi3aHHbIE C MPUrOTOBIEHNEM 3MIEKTPONMTA U 3AJIMBKOW €70 B aKKYMYTSITOPbI, HEOGXOAUMO MPOU3BOAMTL C
UCMONb30BaHNEM 3aLLMTHBIX O4KOB, PE3VHOBBIX NMEPYATOK, PE3VHOBBIX Caror UW rasoLL U Pe3UHOBLIX (DapTYKOB.
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The battery cover is marked with:
o date of manufacture (month, year);
e accumulator identification number.

The method of execution and the place of application of marking correspond to the design documentation.

Transport markings are made in accordance with GOST 14192 with the application of manipulation signs: “Top”,
“Protect from moisture”, “Fragile. Caution”.

1.7 Packaging

1.71
1.7.2
1.7.3
1.7.4

Packing of accumulators and accessories Lbl made in accordance with the manufacturer’s drawings.
Wooden boxes are used as transport containers for accumulators.
A packing list is enclosed inside the shipping container.

A set of mounting parts (jumpers, bolts) and operating documentation (manual) are enclosed in the box with
accumulators.

1.8 Manufacturer information

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. Preparation for use of the accumulators

2.1 Safety measures when preparing accumulators for installation

2141

21.2

To carry out work related to the installation and maintenance of the battery are allowed only the employees
who have undergone special training, studied this operating manual and have been instructed in safety
measures.

Workers who have undergone special training in rigging should be allowed to install accumulators
in batteries. Carry out work on carrying and installing accumulators only under the supervision of the team
leader.

When installing accumulators, the installation site and the carrying path must be previously cleared of foreign
objects and not have obstacles that create danger and inconvenience for workers.

When installing the battery, remember that the poles of each battery with electrolyte are under a strain and in the
event of a short circuit very high currents can occur (electric arc).

In order to minimize the risk of accidents, it is recommended to leave several pairs of accumulators without jumpers
next to each other when connecting the battery. At the same time, the total voltage of the entire battery will not be
at the output poles of the battery, and the voltage in case of accidental contact during installation with live parts
remains below the upper permissible value of 65 V.

Uninstalled jumpers should only be installed immediately before putting the battery into operation.

Work related to the preparation of electrolyte and pouring it into accumulators must be performed using goggles,
rubber gloves, rubber boots or galoshes and rubber aprons.

Velikolukskiy Accumulator Factory «IMPULS»
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2.1.5 Tpwu cnyyaiiHom nonagaHUn CepHOM KUCNOTbI Ha KOXY UIM ofexay Heo6XoAuMo cpasy CMbITb ee BOAOK, a 3aTeM
HenTpanusoBaTh NopaxeHHble MecTa 10 % pacTBOPOM HaLLATLIPHOTO CNUPTA UIK KallbLIMHUPOBAHHOM cofbl, Mo-
cre 4Yero BHOBb NMPOMBbITb BOLOM.

2.1.6 EMKOCTM C CEpPHOI KUCNOTOW HEOOXOOMMO XPaHUTb B OTAENbHOM MOMELLEHUM, NMIIOTHO 3aKYNOPEHHbIMU, B YMaKO-
BOYHOM Tape ¢ Hagnucamu «Kncnota».

MepeHocka eMKOCTEN C KMUCMIOTOV NPOU3BOAUTCS ABYMSI paboqMMU B AEPEBSHHbIX ALLUMKaX UM o6pelueTkax ¢
pyyKamm.

npOJ'WITaFI Ha noJ1 KNCNoTa 3acbinaeTcd NeCcKkoM uUnn onnnkamum, nepemMmeLinBaeTca n y6V|paeTcs|.

2.1.7 B akkymynsiTOpHOM MOMELLIEHUN BO3MOXHO CKOMJIEHME B3PbIBOOMNACHOW ra3oBol cMecu (Bogopona M KUCIopo-
[a), KoTopas Npu HaMyMM UCKPbI UM NMNIAMEHM MOXET CTaTb NPUYMHONM B3pbIBa.

Bo nsbexaHne 3Toro kKatreropuyecku 3anpeLlaercs:

e KYypUTb B aKKyMYNSTOPHOM MOMELLIEHWM;

e MPOBOLMPOBATb BO3HNKHOBEHMWE SMEKTPUHECKUNX UCKP;

e 1CNoMb30BaTh CBApPO4HOE 060PYAOBaHME;

e HOCWUTb OAEX[Y, CMOCOOHYIO HAaKannMBaTb NEKTPUHECKUI 3apaf, (M3 CUHTETUYECKMX TKaHeN);
e MCMOMb30BaTh HEN30NMPOBAHHbBIE MHCTPYMEHTBI.

2.1.8 AKKyMynsiTOpHOE NMOMELLEHEe HeOBGX0aMMO 0GOPYAOBaTh BEHTUNSLMEN BO M3bexaHue obpas3oBaHusi B3PbIBO-
onacHbIX cMecein (Bogopoda u Kucnopoga), o6pasytoLmnxcs Bo Bpems 3apsaga.

Mpu aKcnnyaTaumm B pexume noasapsiaa BenmymHy o6beMa 06HOBIISIEMOrO BO3AyXa MOXHO paccumnTaTh no hopmyne:
V,p = 0,025:n-/,

rae V,, — 06beM CMeHsieMOoro (LMpKyn1pyioLLiero) Bo3ayxa, M3/y;
N — KONMYeCTBO akKyMynaTopoB B 6aTapee:
| — TOK, pacxogyeMbli Npu 3apage Ha NpoM3BOACTBO BOAOPOAa, A.

3HaydeHune Toka |/ 3aBUCUT OT pexnma padboTbl 6aTapen 1 OpMeHTUPOBOYHO cocTaBnsieT 1 A Ha kaxable 100 A-y
HOMWHanbHOM emkocTu (Cq) akkyMynaTopa npu HanpsxxeHun 3apsaa 2,4 B Ha akkymynsaTop.

Ecnu B noMeLLeHnn HaxoauTCsa HECKOMbKO AKKYMYJATOPHbIX 6aTape|7|, o6Lwmn NPUTOK BO3AyXa B NomMelleHune
OOJ/KEeH CoCTaB/ATb CyMMapHOe 3Ha4eHune NpuTokKoB, pacCHYUTaHHbIX Ons Kaxaon 6aTapeV|.

2.1.9 Tpu ecTeCTBEHHOW BEHTUNSALMM CKOPOCTb MOTOKA BO3AYyXa B BEHTUIIALIMOHHBIX OTBEPCTMSX UM KaHanax AomkKHa
cocTaBnsaTb He meHee 0,1 Mm/c.

2.1.10 Mpn HepoCTaTOYHOCTU €CTECTBEHHON BEHTUNSALMM NMOMeELLEHNe OOMKHO GbiTb 060pYyOOBaHO MPUHYOAUTENbHOM
MPUTOYHO-BLITSKHON BEHTUNALMEN C NPOM3BOANTENBHOCTLIO HE MeHee, YeM V.

HanpaBneHme NOoTOKa Bo3ayxa BbI6VIpaeTCF| TakuMm, 4To6bl OH npoxoaun Hag akkymynatopamMmu BOoJib cTennaxem.

2.1.11 ﬂpvl Hann4nmn HpMHyﬂMTeﬂbHOP’I BEHTUNALMN BEHTUNALMOHHAA yCTaHOBKa LOSDKHa ObITb BKJIIOYEHA B TEYEHME
BCEn npoAoIKUTENTIbHOCTU 3apaga aKKyMynﬂTOpHOIZ 6aTape|/|. Ecnn B npouecce 3apana 3apagHoe Hanps>xeHune
npesBbIWano Hanps>xxeHune FaSOOﬁpa3OBaHMﬂ (2,4 B Ha aKKyMyﬂﬂTOp), TO Nocrie OKOHYaHuA 3apaga BEHTUNALMOH-
HaA yCTaHOBKa OO0JXKHa pa60TaTb eLle He MeHee 1 4.

2.1.12 VY pa6oymx MecT fomkeH 6bITb 06ecrneyeH 2,5-KpaTHblii 06beM MO CPABHEHMIO C Vip:

2.2 MoHTaXx akKymynsiTopoB B 6aTapeto

2.2.1 BcKpbITb YNakoBOYHbIE ALLUMKK, YEEOMBLUMCE NPeaBapuUTENbHO B UX COXPaHHOCTU. [poBepuTh Hannyve 1 nnot-
HOCTb COEAVHEHMS (OUNBTP-NPOBOK Ha KaXKAOM akKyMYmATope.

npOBepMTb KOMMJIEKTHOCTb NMOCTaBKN U OTCYTCTBME MEXaHNYECKUX nospex,quMﬁ Ha akKymynatopax.
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2.1.5 In case of accidental contact of sulfuric acid on the skin or clothing, immediately wash it off with water, and then
neutralize the affected area with a 10 % solution of ammonia or soda ash, and then rinse again with water.

2.1.6 Containers with sulfuric acid must be stored in a separate room, tightly sealed, in packaging with the inscription
«Acid».
The acid containers are carried by two workers in wooden boxes or crates with handles.
Acid spilled on the floor is covered with sand or sawdust, mixed and removed.

2.1.7 Inthe accumulator room, an explosive gas mixture (hydrogen and oxygen) can accumulate, which, in the presence
of a spark or flame, can cause an explosion.

To avoid this, it is strictly prohibited to:
e smoke in the battery room;
o provoke the appearance of electrical sparks;
¢ use welding equipment;
e wear clothes capable of accumulating an electric charge (made of synthetic fabrics);
e use non-insulated tools.
2.1.8 The accumulator room must be equipped with ventilation to avoid the formation of explosive mixtures (hydrogen
and oxygen) formed during charging.
When operating in trickle charge mode, the volume of the renewed air can be calculated using the formula:

V, = 0.025:n-1,

where V,, — volume of replaceable (circulating) air, m3/ h;
n — the number of accumulators in the battery:
| — current consumed during the charge for hydrogen production, A.

The value of the current | depends on the operating mode of the battery and is approximately 1 A for every 100 A-h
of the nominal capacity (C,) of the accumulator at a charge voltage of 2.4 V per accumulator.

If there are several accumulator batteries in the room, the total air inflow into the room should be the sum of the
inflows calculated for each battery.

2.1.9 With natural ventilation, the air flow rate in the ventilation holes or channels must be at least
0.1 m/s.

2.1.10 In case of insufficient natural ventilation, the room must be equipped with forced supply and exhaust ventilation with
a capacity not less than V,,,.

The direction of the air flow is to be chosen so that it passes over the accumulators along the racks.

2.1.11 In the presence of forced ventilation, the ventilation unit must be turned on during the entire duration of the
accumulator charge. If, during the charging process, the charging voltage exceeded the gassing voltage (2.4 V per
battery), then after the end of charging the air handling unit must operate for at least 1 hour.

2.1.12 Workplaces must have a 2.5-fold volume compared to V,,.

2.2 Installing accumulators in a battery

2.2.1 Open the packing boxes, making sure they are intact. Check the presence and tightness of the filter plugs on each
accumulator.

Check the delivery for completeness and the absence of mechanical damage to the accumulators.
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AKKYMYNSTOPbI C MPU3HAKaMM MEXaHNYECKMX MOBPEXAEHWI KPbILLEK U 6aKOB K MOHTaXYy He [OMyCKakoTCsl.

M3BneyeHre akkymMynsToOpoB 13 yNakoBKW, MEPEHOC U YCTAHOBKY HA MECTO MOHTaXKa HEOGXOAMMO OCYLLECTBISATb
B BEPTVKaIIbHOM MOJIOKEHWW, UCKITOUMB MPU STOM BO3MOXHOCTb YAApPOB MO KOprycam 1 BbiIBOAAM aKKyMYSSITOPOB.

3anpeLyaeTca nepemeLyatb akKyMynsTopbl 3a BbIBOAHbIE GOPHbI.
[na nepeHoca v nogbema Ha CTennaxu akKyMyrnaTopoB BECOM Bbille 70 Kr MOryT rnoTpe6oBaTbC peMeEHHbIe
nogbeMHble NPUCNoCcobeHus.

2.2.2 TlpoBepuTb COOTBETCTBUE MAPKMPOBKU MONSIPHOCTM Ha KPbILLKE (DaKTUHECKON NMONIIPHOCTY TOKOOTBOASALLMX GOp-
HOB. BOpPHBI, K KOTOPLIM MPUCOEAMHEHBI KparHWE NNAacTUHbI, ABNSIOTCSA OTPULATENbHBIMU.

AKKYMYNSATOpbI YCTAaHOBUTb Ha CTennaxu. PaccTtosHne mexay cocefHMMM GOKOBbIMM CTEHKaMW OBYX aKKyMy-
NIATOPOB (MOHTaXHas AnvHa) 3afaeTcs ANMMHOM nepemMbldeK. MNpu OTHOCUTENBHO ANNHHBIX PSAAX MOHTUPYEMbIX
aKKyMyNSiTOPOB, PEKOMEHAYETCS Ha4MHaTb HUBENMPOBKY MOHTaXHOWM AJIMHbI C cepeanHbl MOHTUPYEMOro psifa
aKKyMYNATOPOB ANS TOro, YTOObl MOXHO 6bI10 B 06€ CTOPOHbI CrNaXuBaTb HaberawoLme OonyCKu.

Mocne ycTaHOBKM HEOGXOAMMO NMPOBEPUTL NPaBUSILHOCTL PACTIONOXEHUS aKKYMYNSTOPOB ANs UX nocnefosa-
TENbHOro COeAMHEHNSI.

2.2.4 AKKyMynsiTOpbl COEAUHUTL B 6aTapeto NnocrefoBaTesibHO € NMOMOLLbIO NMepeMblYeK, KOTOpble KpensTcs 6onTamu.
BonToBoe coeauHeHVe nepembldeK ¢ GOPHaMM OCYLLECTBISETCS MNPV MOMOLLM AMHaMOMETPUYECKOro Kitoya.

MakcrmanbHO JonyCTUMbIA KpyTALLMIA MOMeHT 6ontoB M10 coctaenset 20—25 H-m.

2.2.5 Bce AKKyMyJAaTOPbl NPOHYyMepoBaTb, HA4YMHaAA OT NOJTIOXUTENbHOIo BbiBOOA 6aTapeV|, N HAMEeTUTb KOHTPOJIbHbIE
aKKyMYmSATOPbI, KONIM4ECTBO KOTOPbIX AOMMKHO COCTaBNATb HE MeHee 10 % OT O6LLEero KoM4ecTBa akkymMynsaTo-
poB B 6aTapee.

2.2.6 TMoOKnioUnTL MNOMOXMTESbHbIN BbIBOL 6aTapen K MONOXMTESIbHOMY BbIBOAY 3apsiiHOro YCTPOMCTBa, OTpULaTe b-
HbIA — K OTpULATENBHOMY.

2.3 NMpuBepeHue akKyMynsaiTOPOB B AeACTBUE

2.3.1 Tpun npvBegeHUN akKyMynsiTOPOB B AEACTBME U MX IKCMyaTaumm Heo6xoOaMMO Hanmyne KOHTPOSbHO-U3Mepu-
TenNbHbIX NPUOOPOB, MHCTPYMEHTA U NPUHAONEXHOCTEN, YKa3aHHbIX B MNpunoxeHunm .

2.3.2 [purotoBneHve anekTponuta

2.3.2.1 OnekTponuT roToBAT M3 cepHol kucnoTtel no TOCT 667 copT BbiCLUMA U AUCTUINMPOBAHHOW BoAbl MO
FOCT 6709. Knucnoty cnegyet BnvMBaTb B BOAY HEGOMbLUMMM NOPLMSMU MPU HENPEPLIBHOM NEPEMELLIMBAHNN.

KaTteropu4yecku 3anpeLjaercs NUTb BOAY B KOHLEHTPUPOBAHHYK KUCINOTY BO usbexaHue
pas36pbI3ruBaHUs KUCNOTbI U NOJTy4EeHUs 0XKOros!

2.3.2.2 [Insi npUroToBnEHNs1 3NeKTponuTa crnefyeT NPUMEHsITb CTOMKYIO NPOTUB AEACTBUS CEPHOW KUCMOThI Mocyay:
Kepamu4eckyto, 360HUTOBYHO, CTEKIIIHHYH, U3 KUCIOTOCTOMKUX NacTMacce U Apyrux MaTepuarnos.

2.3.2.3 [Ons 3anuBky akKyMynsiTOPOB FOTOBSIT 3NIEKTPONUT MOTHOCTLI0 1,230 r/cm3, npuBedeHHOW K TeMrepatype
nntoc 20 °C.

2.3.2.4 MpuroToBnEHHbI 3NEKTPONUT TLLATENBHO NEPEMELLIATEL YACTbIM NIIACTMACCOBLIM BECIIOM UMW CTPYEN CXaTo-
ro sosgyxa. [Nocne oxnaxaeHus anektponuta go nntoc 20 °C namepuTb ero nnoTHocTb. MNpun Heo6xoanMocTn
NPOV3BOAAT KOPPEKTUPOBKY MIOTHOCTM [O6aBIEHNEM KUCIOTbI U BOABI.

B Tabnuue 3 npuBeneHbl NNOTHOCTU 3NEKTPONMTa B 3aBUCMMOCTM OT TeMnepaTtypbl (MCXOOHOW cuuTaeTcs
TemnepaTtypa nntoc 20 °C).
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Accumulators with signs of mechanical damage to covers and tanks are not allowed for installation.

Removing accumulators from packaging, transferring and installing them at the installation site must be carried out
in a vertical position, excluding the possibility of impacts on the cases and accumulator terminals.

Do not move the accumulators over the lead-outs.

Belt lifters may be required to carry and lift accumulators over 70 kg on racks.

2.2.2 Check whether the polarity markings on the cover correspond to the actual polarity of the current bournes. Bournes

to which the outermost plates are attached are negative.

2.3.3 Place the accumulators on the racks. The distance between adjacent side walls of two accumulators (installation

length) is determined by the length of the jumpers. With relatively long rows of mounted accumulators, it is
recommended to start leveling the installation length from the middle of the mounted row of accumulators in order
to be able to smooth out the running tolerances in both directions.

After installation, it is necessary to check the correct position of the accumulators to connect them in series.

2.2.4 Connect the accumulators in series into the battery using bolted jumpers.

The bolted connection of the jumpers to the bournes is carried out using a torque wrench. The maximum allowable
torque for M10 bolts is 20-25 N - m.

2.2.5 All accumulators shall be numbered, starting from the positive terminal of the battery, and outline the control

accumulators, the number of which should be at least 10 % of the total number of accumulators in the
battery.

2.2.6 Connect the positive terminal of the battery to the positive terminal of the charger, the negative terminal to the

negative terminal.

2.3 Actuation of the accumulators

2.3.1 When bringing accumulators into action and their operation, it is necessary to have control and measuring devices,

tools and accessories specified in Appendix D.

2.3.2 Preparation of electrolyte

2.3.2.1 The electrolyte is prepared from sulfuric acid according to GOST 667, premium grade, and distilled water
according to GOST 6709. The acid should be poured into water in small portions with continuous stirring.

It is strictly forbidden to pour water into concentrated acid to avoid splashing acid and
getting burned!

2.3.2.2 To prepare the electrolyte, one should use utensils resistant to the action of sulfuric acid: ceramic, ebonite,
glass, acid-resistant plastics and other materials.

2.3.2.3 To fill the batteries, prepare an electrolyte with a density of 1.230 g/cm3, reduced to a temperature of
plus 20 °C.

2.3.2.4 Mix the prepared electrolyte thoroughly with a clean plastic paddle or a jet of compressed air.
After cooling the electrolyte to plus 20 °C, measure its density. If necessary, adjust the density by adding acid
or water.

Table 3 shows the density of the electrolyte depending on the temperature (the initial temperature is considered
to be plus 20 °C).

Velikolukskiy Accumulator Factory «IMPULS»
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Taﬁnuua 3

.......................... 5 .2 2 - % - 3 - 4 - 4 - 5
1,157 1,154 1,150 1,147 1,143 1,140 1,136 1,133
1,187 1,184 1,180 1,177 1,173 1,170 1,166 1,163
1,197 1,194 1,190 1,187 1,183 1,180 1,176 1,173
1,207 1,204 1,200 1,197 1,193 1,190 1,186 1,183
1,222 1,219 1,215 1,212 1,208 1,205 1,201 1,198
1,232 1,229 1,225 1,222 1,218 1,215 1,211 1,208
1,242 1,239 1,235 1,232 1,228 1,225 1,221 1,218
1,247 1,244 1,240 1,237 1,233 1,230 1,226 1,223
1,252 1,249 1,245 1,242 1,238 1,235 1,231 1,226
1,257 1,254 1,250 1,247 1,243 1,240 1,236 1,233

Tabnuua 4

OpUVEHTUPOBOYHOE KONNYECTBO MCXOLHbIX PACTBOPOB CEPHOM KUCOTbI M AUCTUNIMPOBAHHON BOAbI A NOy-
YeHusa 100 n anekTponuTa TpebyemMor NNOTHOCTU MOXHO onpeaenuTb no Taénuue 4.

OpMEHTUPOBOYHBIN pacxop CEPHON KUCOThI (B YUCTUTENE) U AUCTUNIMPOBaAHHON BOAbI (B 3HaMeHaTere), B IuTpax

Tpe6yema;| nnomocn:

. onextponuTa, ki/oM® 43 - 14 15 16 17 - 18 183
1,18 57,6/43 42,1/59 32,9/68 26,9/75 22,5/79 18,8/84 17,4/86,2
1,20 64,4/36 47,0/54 36,8/64 30,1/71 25,2/77 21,1/82 19,4/84,5
1,22 71,4/29 52,1/49 40,8/60 33,3/68 27,9/74 23,3/80 21,5/82,6
1,24 78,3/22 57,2/44 44.8/56 36,5/65 30,6/71 25,6/77 23,6/80,8
1,26 85,4/14 62,4/38 48,8/52 39,9/62 33,4/69 27,9/75 25,7/78,9
1,28 92,8/7,4 67,7/33 53,048 : 43,3/58 36,3/66 30,3/73 27,9/76,9
1,30 100/0 73,027 : 57,2/44 : 46,7/55 39,0/69 32,7/71 30,1/74,9

2.3.2.5 CopepxxaHvie npumMeceit B roTOBOM 3NIEKTPONUTE U B BOAE HE LOMKHO MpeBbillaTbh 3HAYeHWI, yKasdaHHbIX B

Mpunoxexun b.

2.3.2.6 lMocne MoHTaxa 6aTapen, HENOCPEACTBEHHO Mepes 3anMBKON 3N1EKTPONUTA, BbIBEPHYTL U3 aKKYMYSSTOPOB

rnyxue Npobkn. 3anuTb SNEKTPONUT MEXAY MUHUMASTBHOM U MakKCMMarnbHOW OTMeTKaMMu.

Mepen BKMOYEHNEM 3apsiAHOro YCTPOMCTBA NPOBEPUTL KAYECTBO U MOSIAPHOCTL COEAMHEHNS 3apsaaHOro
YyCTpOMNCTBa C 6aTapeeit; NoNOXUTENbHBIN MNOMOC BbINPAMUTENSA [OMKEH ObITb MPUCOEAMHEH K MONOXUTENbHO-
My nontocy 6arapew.

Mocne nponuTkn B TedeHre 3—4 4 ypoBEHb 3MEKTPOonnTa 4OBECTU A0 HOPMbI JONVBKOW 3MEKTPOnmMTa ninoT-
HocTbio 1,230 r/cM3. AKKYMYNSITOpbl BKIOUUTE Ha 3apsif, ecrniv Temnepartypa SMeKTponuTa He mpesbillaeTt
nntoc 35 °C. 3apsg nposoautcs TokoM 0,05C5 A O NOCTOAHCTBA HaMPSXKEHUS U NAIOTHOCTU 3NeKTponuTa B
TeyeHune 2 4, HO 06LLan NPOJOIXUTENIbHOCTL 3apsaa [oMKHa 6bITb He MeHee 55 4.

MepepbIBbI NpU 3apsae AoNyCTUMbI HE paHee COOOLLEHUS aKKyMyrnATopam emkocTh 10-4acoBoro pexunma
paspsga.

Mpu Temnepartype anekTponuTa nntoc 45 °C 3apagHbIN TOK CHYXXAIOT HanomoBUHY MW NPepbIBaOT 3apsij
[0 Tex nop, noka Temneparypa He cHu3uTcs Ha 5—10 °C.

Bo Bpems 3apsfa Ha kaXXA0M akKyMynaTope n3MepsioT HanpskeHWe, MNNOTHOCTb U TeMnepaTypy 3N1eKTpo-
nmTa Yepes Kaxable 4 4, a HadmMHas ¢ 45 4 — yepes Kaxapi Hac.

B koHUe 3apsiga nioTHOCTb 3MeKTponuTa, npveegeHHas k Temnepatype nnoc 20 °C, pornxHa 6biTb
(1,240 + 0,005) r/cm3.

Manual ZHTPI1.563313.001 RE

STATIONARY LEAD ACCUMULATORS 0PzS TYPE

Table 3
................................................. Electrolyte density (g/om?) at temperature, °C
........ o 5 2 25 3 3 4 45 50
1.160 1.157 1.154 1.150 1.147 1.143 1.140 1.136 1.133
1.190 1.187 1.184 1.180 1177 1.173 1.170 1.166 1.163
1.200 1.197 1.194 1.190 1.187 1.183 1.180 1.176 1.173
1.210 1.207 1.204 1.200 1.197 1.193 1.190 1.186 1.183
1.225 1.222 1.219 1.215 1.212 1.208 1.205 1.201 1.198
1.235 1.232 1.229 1.225 1.222 1.218 1.215 1.211 1.208
1.245 1.242 1.239 1.235 1.232 1.228 1.225 1.221 1.218
1.250 1.247 1.244 1.240 1.237 1.233 1.230 1.226 1.223
1.255 1.252 1.249 1.245 1.242 1.238 1.235 1.231 1.226
1.260 : 1.257 : 1.254 : 1.250 : 1.247 : 1.243 : 1.240 : 1.236 ’ 1.233
The approxmate amount of the initial solutions of sulfuric acid and distilled water to obtain 100 liters of electrolyte
of the required density can be determined from Table 4.
Table 4
Approximate consumption of sulfuric acid (in the numerator) and distilled water (in the denominator), in liters
Required density of - e
electrolyte, kg/dm3 = 43 -~ 14 - 45 - 16 17 18 1.83
1.18 57.6/43 42.1/59 32.9/68 26.9/75 22.5/79 18.8/84 17.4/86.2
1.20 64.4/36 47.0/54 36.8/64 30.1/71 25.2/77 21.1/82 19.4/84.5
1.22 71.4/29 52.1/49 40.8/60 33.3/68 27.9/74 23.3/80 21.5/82.6
1.24 78.3/22 57.2/44 44.8/56 36.5/65 30.6/71 25.6/77 23.6/80.8
1.26 85.4/14 62.4/38 48.8/52 39.9/62 33.4/69 27.9/75 25.7/78.9
1.28 92.8/7.4 67.7/33 53.0/48 43.3/58 36.3/66 30.3/73 27.9/76.9
1.30 100/0 73.0/27 57.2/44 46.7/55 39.0/69 32.7/71 30.1/74.9

2.3.2.5 The content of impurities in the finished electrolyte and in the water should not exceed the values specified in

Appendix B.

2.3.2.6 After installing the battery, immediately before filling with electrolyte, unscrew the blind plugs from the

accumulators. Add electrolyte between the minimum and maximum marks.

Before turning on the charger, check the quality and polarity of the connection between the charger and the
battery; the positive pole of the rectifier must be connected to the positive pole of the battery.

After soaking for 3—4 hours, bring the electrolyte level to normal by adding electrolyte with a density of
1.230 g/cm3. Switch on the accumulators for charging if the electrolyte temperature does not exceed + 35 °C.
The charge is carried out with a current of 0.05C;¢ A until constant voltage and density of the electrolyte for
2 hours, but the total charge duration must be at least 55 hours.

Interruptions during charging are permissible not earlier than interchanging the accumulators of the capacity
of a 10-hour discharge mode.

At an electrolyte temperature of plus 45 °C, the charging current is reduced by half or the charge is interrupted
until the temperature drops by 5-10 °C.

During charging, the voltage, density and temperature of the electrolyte are measured on each accumulator
every 4 hours, and starting from 45 hours — every hour.

At the end of the charge, the density of the electrolyte, reduced to a temperature of plus 20 °C, should be
(1.240 + 0.005) g/cms3.
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Mpu NNOTHOCTM 3NeKTponuTa B KOHLUE 3apsifa 6ornee TpebyeMomn, NpoBoAAT ee KOPPeKTUPOBKY Ao6aBNeHN-
eM OUCTUNNIMPOBaHHOM BOAb! M MPOJOMKAIOT 3apsa B TedeHue 2 Y [0 NOMHOro NepemMeLLnBaHus SfeKTponuTa.

Mpy NNOTHOCTW 3EKTponUTa B KOHUE 3apsfa MeHee Tpebyemoi, NpoBOAAT KOPPEKTUPOBKY pacTBOPOM
aKKYMYSITOPHOW CEPHOM KMCNOTbI NIOTHOCTLIO 1,300 r/cm3 1 npoponmkatoT 3apsaf B TeHeHue 2 Y [0 MOSIHOro
nepemeLLIMBaHus aneKTponuTa.

YpOBEHb 3NEKTPONUTA B aKKyMynaTopax B KOHLE 3apsa OOMKEH ObiTb MeXay MUHMMAarbHOW 1 MaKCu-
MarsibHOM OTMETKaMM.

MnoTHOCTL 3neKTponuTa, MeLoLLEro TemnepaTypy, otTnmyatogyrocs ot nntoc 20 °C, npnBoaaT K MNOTHO-
cTn npu Temnepartype nntoc 20 °C no dopmyne:

P20 = Py + 0,007t~ 20),

roe P20 — MIIOTHOCTb 3neKTponuTa npu Temnepatype nnoc 20 °C, r/cms;
P, — NNOTHOCTb 3neKTponuTa npu Temneparype t °C, r/ cm3;
0,0007 — Ko3(h(PULIMEHT N3MEHEHMS NMIIOTHOCTW SNEKTPONUTa C N3MEeHeHeM TemnepaTypbl Ha 1 °C;
t — dhakTnyeckas Temneparypa anekrponura, °C
2.3.3 Tlo okoHYaHUM MepBOro 3apsnaa, Ho He paHee, Yem Yepe3 1 4, NPOBOAAT MEPBbIA KOHTPOSbHLIN pa3psg TOKOM
10-4acoBOro pexuma B COOTBETCTBUM C Tabnuuern 2 Ao HanpskeHns 1,8 B Ha nepBbIX ABYX BbILLUEALLINX aKKyMYy-
naTopax.
2.3.4 Brtopoii n nocrnepyoLve 3apsifbl NPOBOAST B fABE CTYMNeHU: 1-1 cTyneHb — TokoM 0,2C4 A, 2-1 CTyneHb — TOKOM
0,05C4¢ A.
3apsg Ha NepBoy CTYNEHN NPOAOIKAIOT A0 HanpshxeHus 2,40 B Ha KOHTPOMbHbIX aKKyMYnATOpax, 3aTeM NePeKnto-
YaloT Ha BTOPYIO CTYMNEHb M 3apsXaroT A0 NOCTOAHCTBA HaMNPsXXEHWS U NIIOTHOCTU 3NEKTPONnUTa B TEHEHME 2 Y.
Ecnu Temneparypa anektponuta coctaenseT ot nioc 35 o nntoc 45 °C, 3apsa NnpoBOAAT TOKOM BTOPOWN CTYMNEHW.
Bo Bpems 3apsiga NnpoBOAAT namepenHune HanpsxkeHus (U), Temnepatypsl (t) n nNnoTHOCTH (p) anekTponuTa B COOT-
BETCTBUM C Tabnuuen 5.
Tabnuua 5
Mopsaok uamepeHus N3mepsiembin napameTp
: Mepen BKNOYEHMEM : Utnp
: Hepes 10 MuH nocne BKOYEHUs : U
Mepen nepexonom Ha Il cTyneHb U, t
" Yepes 3 4 3apsafa TokoM Il CTyrneHun, 3aTeM uyepes Kaxmplil : Utp
' Yac 1 B KOHUe 3apsaga :
Ha Bcex 3apsfax akkymynaropam AOMKHO 6bITb COOBLLEHO He MeHee 115 % eMKOCTW, CHATOM Ha npegplayLiem
paspsage.
2.3.5 BrTopoit 1 nocnenyoLime paspsnbl NpoBoadaT TokoM 10-4acoBoro pexuma no goctmxeHus 100 % eMKocTU Ha
NepBOM M3 LIMKNOB, HE NO3OHEE TPETbEro.
Mpu paspagax Ha KaxXAoM akkyMynsaTope nNpoBoasaT uaMepeHue Hanpsxerus (U), Temnepatypsl (t) u nnotHocTw
(p) anekTponuTa B COOTBETCTBUM C Tabnumuei 6.
Tabnuua 6
Mopsapok nsmepeHus N3mepsiembin napameTp
: Mepep BkNtoYEHNEM Utnp
" Yepea 10 MUH nocre BKIIOYEHMS U
" Yepes Kaxable 2 4 (CHMTas OT BKIIOHEHWS) u,t
. B KoHLle pa3psiga npy Hanpsbxerun 1,8 B : Utnp
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When the electrolyte density at the end of the charge is more than required, it is corrected by adding distilled
water and the charge is continued for 2 hours until the electrolyte is completely mixed.

When the density of the electrolyte at the end of the charge is less than the required one, the correction is
carried out with a solution of accumulator sulfuric acid with a density of 1,300 g/cm3 and the charge is continued
for 2 hours until the electrolyte is completely mixed.

The electrolyte level in the accumulators at the end of the charge must be between the minimum and
maximum marks.

The density of an electrolyte that has a temperature different from plus 20 °C leads to a density at a
temperature of plus 20 °C according to the formula:

Py = p;+0.0007(t - 20),

p,0 — the density of the electrolyte at a temperature of plus 20 °C, g/cms3;

p; — density of electrolyte at temperature t °C, g/cm3;

0.0007 — coefficient of change of electrolyte density with change temperature by 1 °C;
t — actual electrolyte temperature, °C

At the end of the first charge, but not earlier than after 1 hour, the first test discharge is carried out with a 10-hour
current in accordance with Table 2 to a voltage of 1.8 V on the first two accumulators that have been released.
The second and subsequent charges are carried out in two stages:

1st stage — with current 0.2C,4 A, 2nd stage — with current 0.05C ;¢ A.

The charge at the first stage is continued to a voltage of 2.40 V on the control accumulators, then it is switched to
the second stage and charged until the voltage and density of the electrolyte are constant for 2 hours.

If the electrolyte temperature is from plus 35 to plus 45 °C, the charge is carried out by the current of the second stage.

During charging, the voltage (U), temperature (t) and density (p) of the electrolyte are measured in accordance with
Table 5.

: Before turning on Ut p
10 minutes after switching on U
Before moving to stage Il U, t
© After 3 hours of charging with a current of stage II, then every hour U tp

- and at the end of the charge

On all charges, the accumulators must be reported at least 115 % of the capacity taken in the previous
discharge.

2.3.5 The second and subsequent discharges are carried out with a current of a 10-hour mode until 100 % capacity is

Table 6

reached in the first of the cycles, no later than the third.

During discharges on each accumulator, the voltage (U), temperature (t) and density (p) of the electrolyte are mea-
sured in accordance with Table 6.

Before turning on U tp
10 minutes after switching on U

: Every 2 hours (counting from switching on) U, t
At the end of discharge at 1.8 V U tp

Velikolukskiy Accumulator Factory «IMPULS»
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2.3.6

roe

roe

Tabnuua 7

2.3.7

2.3.8

2.3.9

DaKTM4ECKY0 eMKOCTb akkymMynsitopos (Cy,) onpeaensiiot no dopmyse:
Cd, =/,
Cp— hakTnyeckas eMKOCTb, A-y;
| — TOK paspsga, A;
T— NPOAOIMKUTENBHOCTL Pa3psaa, Y.
EmKocTb, npuBefeHHas K Temnepartype nntoc 20 °C, onpegenseTcs no opmyrne:
e ——2
1+a-(t—20)
C,o — EMKOCTb, MpuBefeHHas K Temneparype nntoc 20 °C, A-y;
Cp — €MKOCTb, (DaKTUHECKM MOJyHeHHas npy paspage, A-4;
a — TemMnepaTypHbI KOSPULNEHT;
t — cpepHAa Temnepartypa anekTponuTa npu paspsge, °C.
3HayeHus TemnepaTypHOro KoadduumeHTa a npusefeHsl B Tabnuue 7.

MpopomkutenbHocts - TemnepatypHbiil koapcpmument ¢
N R oTnnwc5a0MNC20°C  oT nnoc 20 go nntoc 45°C

10 0,0060 0,0026

5 0,0090 0,0042

3 : 0,0104 ; 0,0050

1 0,0125 0,0078

0,5 0,0182 0,0095

0,25 : 0,0228 : 0,0166

Mocne npoeegeHns nocnegHero KOHTPObHOro paspsaga (¢ nonyyeHvem 100 % emkocTun) 6atapee Heo6x0aMMO
COOOLLMTL NOSHBIV 3apsg pexnmom no n. 2.3.4. B koHue 3apaga ans Kaxgoro akkymynsatopa 6arapev uamepsoTt
HanpsKeHne, TemnepaTypy M NIOTHOCTb SNEKTPONUTA C 3aHECEHMEM AAHHbIX B aKKyMYNATOPHbIN XYypHan (peko-
MeHayemas cdopma xypHana B Npunoxexuu E).

Mo okoHYaHUM 3apsiga, NPV HECOOTBETCTBUM NITOTHOCTM SNEKTponuTa 3agaHHoi (1,240 + 0,005) r/cm3, npuBeneH-
Hol K Temnepatype nntoc 20 °C, Npon3BoaAaT KOPPEKTUPOBKY NIOTHOCTU [OGABNEHMEM B aKKYMYNATOP OUCTUII-
NIMPOBAHHOM BOAbI, €CMM MNIOTHOCTb Bbille 3aQaHHOM, Uy Ao6aBneHneM pacTBopa CePHOM KUCMIOTbI NAIOTHOCTHU
1,300 r/cm3, ecnu NNOTHOCTb 3MEKTPOSIMTA HUXKE 3ajaHHOM, NMocse Yero AatT 6atapee OONOSHUTENbHbIN 3apsg
TOKOM BTOPOW CTYMEHM B TeYeHMe 2 Y, A1 NepeMeLLMBaHUs 31eKTponmTa.

L‘|€|C)e3 1 4 No 3aBepLUEeHUM OOMNONMHUTENBHOrO 3apsaaa NPOU3BOAAT 3aMepbl HANPSXKEHUs, NIIOTHOCTU N Temrnepa-
TYPbl ANEKTPONnTa BO BCEX aKKyMynAaATopax 6aTape|/| C 3aHeceHMeM faHHbIX B aKKyMyJ'IﬂTOprII7I XypHarn.

Ecnu ypoBeHb anekTponuta B akKyMynaTopax HaxoguTcs Huke oTMeTkn MAX, Npov3BOAAT AONUBKY FOTOBbIM
3MEKTPONUTOM NNoTHocTK (1,240 = 0,005) r/cm3, npuBeaeHHoN K TemnepaType nntoc 20 °C, no otmeTkn MAX.

Mo OKOHYaHWM 3aMepoB B aKKyMyNATOPbI NIOTHO BBEPHYTb OUNBTP-MPOOKK. MOBEPXHOCTL aKKyMYNSTOPOB Npo-
TEepeTb BETOLLLIO, CMOYEHHOW YNCTOW BOAOW, MOCHE HYEro akKyMynsaTopbl NPOTEPETb HACyXo.

lMoproToBneHHas Taknm o6pas3om H6arapes rotosa K aKcrnyaTaumm n MoXeT ObITb BKITOYEHA B PEXMUM MOCTOSH-
HOro noasapsafa ¢ HanpskeHvem 2,23 B Ha akkymynaTop.

3. Okcnnyarauusa 6aTtapen

3.1
3.2

EaTapeM MOTYT 3KCNJlyaTUpoBaTbCA KaK B peXmnMme NoCTOoAHHOIro noasapsana, Tak U B pexnme 3apag-paspag.

Mpn skcnnyaTauum Gatapen B peXume MOCTOSHHOrO nopsapsga Heob6xoAMMO MOALEPXMBAThL HanpshKeHne
(2,28 = 1 %) B Ha akkymynsaTop npv Temneparype okpyxxatoLien cpegpl nitoc (20 + 5) °C, 4To no3sonseT coxpa-
HATb 6aTapeto B COCTOSIHUM MOJIHOMO 3apsaaa.

24 Benvikonykckuii AKKymynsitopHbin 3asog «MMYNbC»
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The actual capacity of the batteries (Sy) is determined by the formula:
sz /- T,

Where S— actual capacity, A-h;

where

2.3.8

2.3.9

| — discharge current, A;

t— discharge duration, h.

The capacity, reduced to a temperature of plus 20 °C, is determined by the formula:
207 14qg-(t-20)"

C,o — capacity reduced to temperature plus 20 °C, A-h;

S;— capacity actually obtained during discharge, A-h;

a — temperature coefficient;

t — average temperature of electrolyte during discharge, °C.

The values of the temperature coefficient a are given in Table 7.

ten 0.0060 0.0026
five 0.0090 0.0042
3 0.0104 0.0050
1 0.0125 0.0078
0.5 0.0182 0.0095
0.25 0.0228 0.0166

After the last control discharge (with the receipt of 100 % capacity), the battery must be interchanged by the full
charge by the mode in clause 2.3.4. At the end of the charge, the voltage, temperature and density of the electrolyte
are measured for each battery, and the data is entered into the battery log (recommended form of the log is in
Appendix F).

At the end of the charge, if the electrolyte density does not correspond to the specified (1.240 + 0.005) g/cm3,
reduced to a temperature of plus 20 °C, the density is adjusted by adding distilled water to the accumulator, if the
density is higher than the specified one, or by adding a sulfuric acid solution with a density of 1.300 g/cm3 , if the
density of the electrolyte is lower than the specified one, then provide the battery with an additional charge with a
current of the second stage for 2 hours to stir the electrolyte.

After 1 hour after the completion of the additional charge, the voltage, density and temperature of the electrolyte are
measured in all accumulators of the battery, and the data is entered to the battery log.

If the electrolyte level in the accumulators is below the MAX mark, top up with the ready-made electrolyte of density
(1.240 + 0.005) g/cm3, brought to a temperature of plus 20 °C, up to the MAX mark.

At the end of the measurements, screw the filter plugs tightly into the accumulators. Wipe the surface of the
batteries with a cloth moistened with clean water, then wipe the accumulators dry.

The battery prepared in this way is ready for use and can be switched on in a float charge mode with a voltage of
2.23 V per battery.

3. Battery operation

3.1
3.2

Batteries can be operated both in trickle charge mode and in charge-discharge mode.

When operating the battery in a constant trickle charge mode, it is necessary to maintain a voltage of (2.23 + 1 %)
V per accumulator at an ambient temperature of plus (20 + 5) °C, which allows keeping the battery in a full charge
state.

Velikolukskiy Accumulator Factory «IMPULS»
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3.3
3.4

3.5
3.6

3.7

Tabnuua 8

3.8

3.9

3.10

3.11

3.12

3.13

Mpw akcnnyataumm 6aTapen B pexxmme NoCTOSAHHOMO Noa3apsaa BCe akKyMymnATOpbl 3aKpbIBaIOT PUNLTP-NPo6KaMu.

ﬂOI’IyCKaeTCﬂ SKcnnyatauusa 6aTapeM B pexume 3apag-pas3pan. ﬂpl/l 9TOM CpPOK CJ'Iy)K6bI 6aTape|/| CoKpaLlaeTca
(n. 1.4.5).

Paspsibl OMKHBI MPOBOAUTLCSA B COOTBETCTBUM C Tabnuuen 2.

3apsaabl AOMKHbI NPOBOAUTLCS B cooTBeTCTBUM € N. 1.2.10. 3apag 6atapen npoBoauTb HE NO3AHEE, YEM Yepes
12 4 nocne okoHYaHWA paspsga.

Mpu akcnnyaTaumMm 6atapen HeoO6XOAMMO MPOU3BOAUTL KOHTPOSIb OCHOBHBLIX MAapamMeTpoB akKyMyNsSTOPOB C
nepnoanYHOCTLIO cornacHo Taénuue 8.

1 :HanpsxeHue Ha LUMHaX MOCTOSIHHOrO Toka M Tok noasapsipa: OauH pas B MecsiL
: 6aTapeu :

3 MnoTHOCTb, YpOBEHb 1 TEMMEpPATYpPa SMEKTPONNTA HA KOHTPONL- | OUH pa3 B KBapTas
"HbIX aKKYMyNIATOpax, a Takxke Ha akkyMynaTopax ¢ MOHWXKeH- :
 HbIM HarpsbXeHeMm :

4 :OnpepeneHne eMKOCTM BCeX aKKyMYNATOPOB Ha KOHTPOSIbHOM : OiuH pas B rof
: 10-4acoBOM pexumMe paspaga : (yTo4HsIeTCS Npun aKcnnyarauum)

5 :KOHTpONb 3aTsXKW 6ONTOBOrO0 CoeauHeHust 60pHOB ¢ : OOuH pas B rof
: NepemblyKaMu :

Pe3ynbraTbl MIBMEpEeHUI 3an1cbiBaTb B aKKyMYNATOPHbIV XXypHan (Mpunoxexue E) .

Mpu CHYXXEeHUM NNIOTHOCTU SNEKTPONUTA, NPUBEAEHHON K Temnepatype nitoc 20 °C, Huxe 1,22 r/cm3 Heo6xoanmo
NPOBECTN YpaBHUTENbHLIA 3apsaf 6atapen npy Hanps>xeHun 2,30 B Ha akkyMynaTop B TedeHne 2—3 CyTOK.

Mpu CHUXEHUN HaNpPsXXeHUs y 60NbLUMHCTBA akKKyMynAaTopoB HUXe 2,1 B Heo6xoanmo NpoBeCTU ypaBHUTENbHbIN
3apsa Npy NOCTOAHHOM HanpsXeHun oT 2,25 Ao 2,35 B Ha akkymynaTop.

OpwveHTpoBOYHAA NPOJOMKUTENBHOCTL 3apaaa:
e Npuv HanpsxeHun 2,25 B He meHee 30 CyToK;
e npw HanpskeHun 2,35 B He MeHee 5 cyToK.

Mpu ypaBHUTENBHOM 3apsifie Ha KOHTPOSbHbIX M OTCTAKOLMX akKKyMynaTopax NpoBOAUTb M3MEPEHUA Hanpse-
HWS, NAIOTHOCTM M TEMMEpPaTypbl ANEKTPONMTa Kaxable 2 CYTOK (B KOHUE 3apsga valle) npu HanpsbkeHun 2,25 B
1 4yepes 6 4 npu HanpsxeHumn 2,35 B Ha akkymynaTop.

B koHLe 3apsiga NAoTHOCTb 3NeKTponmTa AomkHa 6bITh (1,240 + 0,005) r/cm3 npu Temnepatype nntoc 20 °C.

He ponyckaeTcsi CHUXEHWE YPOBHS aneKTponuTa Hnuxke otMeTkn MIN, ons 4ero npovMsBoauTcs JONMBKA AUCTUN-
NPOBaHHOW BOAbI B aKKyMYNATOP.

AKKYMYNSITOpHbIE 6aKU1, U3OMSATOPbLI U CTENNaXN HEOOXOAUMO COAepXaTb CyxXMmu U YicTbiMu. OavH pas B rog
NPOU3BOAUTL NMPOMbIBKY (OUIBTP-NMPOGOK.

Mepen npoBegeHMEM KOHTPOMLHOIO paspsga 6arapeu, SKCnnyaTMpyemMon B pexume 3apsg-paspsg, nocne 3a-
BepLUeHWs 3apsaa, NPOBECTM AOMONMHUTENbHbLIN Noa3apsag TOKoM paeHbiM 0,05C o A — He MeHee 6 u.
[ononHuTenbHbIM Nog3apsas Heobxoanm AN NONHOro 3apsaa 6atapemn nepeq KOHTPONbHLIM paspaaoMm.

3arem NpoBOAAT KOHTPOJbHLIA paspsas TokoM 10-4acoBoro pexuma go HanpsbkeHust 1,8 B Ha nepBbIX OBYX Bbl-
LIeALLNX akKyMynsTopax.

3.3
3.4

3.5
3.6

3.7

Table 8

3.8

3.9

3.10

3.1

3.12

3.13
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When operating the battery in a trickle charge mode, all accumulators are closed with filter plugs.

It is allowed to operate the battery in charge-discharge mode. In this case, the battery life is reduced (paragraph
1.4.5).

Discharges should be conducted in accordance with Table 2.

Charges should be carried out in accordance with clause 1.2.10. Charge the battery not later than 12 hours after
the end of the discharge.

When using the battery, it is necessary to control the main parameters of the accumulators with a frequency
according to Table 8.

3 : Density, level and temperature of the electrolyte on control : Once a quarter
- accumulators, as well as on accumulators with reduced :
- voltage :

4 : Determination of the capacity of all the accumulators on the : Once a year
: control 10-hour discharge mode : (to be specified during operation)

5 : Tightening control of the bolted connection of the plugs with : Once a year
: jumpers :

Record the measurement results in the accumulator journal (Appendix F).

When the density of the electrolyte, reduced to a temperature of plus 20 °C, is below 1.22 g/cm3, it is necessary to
carry out an equalizing charge of the battery at a voltage of 2.30 V per accumulator for 2—-3 days.

When the voltage of most accumulators drops below 2.1 V, it is necessary to carry out an equalizing charge at a
constant voltage of 2.25 to 2.35 V per accumulator.

Estimated charge duration:

¢ at a voltage of 2.25 V for at least 30 days;

e at avoltage of 2.35 V for at least 5 days.

With an equalizing charge on control and lagging accumulators, measure the voltage, density and temperature
of the electrolyte every 2 days (at the end of the charge more often) at a voltage of 2.25 V and after 6 hours at a
voltage of 2.35 V per battery.

At the end of the charge, the density of the electrolyte should be (1.240 + 0.005) g/cm3 at a temperature of plus
20 °C.

The electrolyte level must not drop below the MIN mark, for which distilled water is topped up into the accumulator.
Accumulator tanks, insulators and racks must be kept dry and clean. Flush the filter plugs once a year.

Before carrying out a check discharge of a battery operated in charge-discharge mode, after completion of charging,
carry out an additional recharge with a current equal to 0.05C, A at least 6 hours.

Additional recharge is necessary to fully charge the battery before the test discharge.

Then, a control discharge is carried out with a current of a 10-hour mode up to a voltage of 1.8 V on the first two
accumulators that came out.
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AKKymMynsaTopsl, otaaslumne meHee 80 % eMKOCTU, yKasaHHOM B Tabnuue 2, cHuTaTb HeMCnpasHbIMU.
HewncnpaBHble akkyMynaTopbl MOANEXaTt 3aMeHe.

3.14 XapakTepHble HEMCMPABHOCTM akKKyMySIITOPOB M METOAbI MX YCTPaHEeHUs! MpUBEAeHbI B Tabnuue 9.

Ta6bnuua 9

XapakTepucTuKa U NPpU3HaKu
HeucnpaBHOCTH

: 1. CynbthaTaums snekTpoaos

© @) CHUXXEHME eMKOCTU Ha KOHTPOSbHbIX
paspsgax;

: 6) MpexAeBPEMEHHOe OCTUXEHMe
KOHEYHOro HanpshXeHusi Npu pas3paae;

* B) NOHMXEHHas MJIOTHOCTb 3NeKTponuTa
B KOHLe 3apsiga

BeposiTHas
npuymnHa

. 1. CnctemaTunyeckme

Heposapsgbl.

2. YpeamepHo rny6okue

paspsgsl.

: 3. MpoaomkuTenbHoe

ocTaBrneHue 6atapen B
pa3psXkKeHHOM COCTOS-
HUW.

" 4. [lonveka aKKyMynsTo-

: 2. KopoTkoe 3amblkaHune

: @) NoBbILLEHHas TemnepaTtypa anekTpo-
NTa MO CPaBHEHUIO C TEMNEPaTypon y :
LPYrvX akKyMymnsiTOpoB;

. 6) NOHWXEHHOE Hanps>KeHNe akKymyns-
TOPOB NPV OOHOBPEMEHHO BbICOKOM
Temnepartype;

' B) OTCYTCTBUE ra3oBbIAeNeHus Unm
OTCTaBaHve B ra3oBblOeNieHn npu
3apsife NiaBHO YObIBAOLLMM TOKOM

: 8. CucTeMaTHecKoe NMOHUXEHWE YPOBHS
. aneKTponuTta

. 4. MNoBblLLEHHOE razoBblaeneHue,
: COMPOBOXAAoLLIeecss caMopaspsaoM
: akKymynsaTopa

pPOB KMCNOTOW BMECTO
ONCTUNNNPOBAHHOM
BObI

‘ MNoBpexaeHne oTaeNbHbIX
: cenapaTopos.

MonagaHune metannuye-

: Teub anekTponuTa 1U3-3a
: noBpexaeHns 6aka

. 3arpsaHeHue arneKTponuTa
© BpeaHbLIMM NPUMECHMU
: meTannos: Cu, Fe n p.

Metop
yCTpaHeHus

: MpoBeaeHMe TPEHMPOBOYHbIX LIMKNOB criepy- :

oM 06pasom:

‘@) 3apsaMTL 6aTapero 4O MOCTOAHCTBA

NAOTHOCTW 3NEKTPONUTA U HaNPSKEHUS
KOHTPOJIbHBIX aKKYMYNSTOPOB B TeYEHWE
3y;

6) cpa3y No OKOHYaHWW 3apsafa paspsavTb

6atapeto TokoMm 10-4acoBOro pexuma ao
HanpspkeHus 1,8 B Ha 0gHOM 13 akKyMmy-

NATOPOB 6aTapeun 1 CHoBa 3apaauTb akKy- :

MYJATOPbI COrnacHo n. «a»

© B) B CIly4ae 3aMETHOrO MOBbILLEHUS EMKOCTH,
nony4YeHHOW npu paspsage, NoBTOPUTb Tpe-
HUPOBOYHBLIN LIMKIT COrNACcHO M.M. «a» N «6» :

: Mpn HEBO3MOXHOCTW yCTpaHEHUs
. HEMCMNPaBHOCTU HEOBXOAMMO 3aMEHUTL
: AePeKTHbIN aKKyMyNIATOP Ha 3anacHomn nnm

| CKUX NMPEAMETOB B aKKyMy- BbIBECTU €ro U3 oencTeus

: NATOp

: 3aMeHUTb AeEKTHbIA aKKyMynsaTop
: 3anacHbIM

: MpoBeCTN aHanna aNeKTPoNnUTa u,
' NpY HEO6XOAUMOCTU, CMEHUTL SNEKTPONUT
: B AetheKTHbIX aKKyMynsTopax

4. XpaHeHune

4.1 XpaHeHUe cyxo3apsaXXeHHbIX aKKyMYJIATOPOB

411
MOMEHTa U3roTOBJIEHNS.

4.1.2

nOJ'Iy‘-IeHHbIe OT 3aBOOA-U3rOTOBUTENS CYX03apsKEHHbIe aKKYMYNATOPbLI MOTYT XPaHUTLCA He MeHee 4 feT ¢

YcnoBusi XxpaHeHns B 4acTu BO3AENCTBUA KNUMaTUYeCcKuX hakTopoB BHELLUHEN cpefbl JOMKHbI COOTBETCTBO-

Batb rpynne (?K2) no FOCT 15150 npu 3Ha4YeHUsIX TemnepaTypbl OKpy>XaroLero Bo3gyxa oT MuHyc 40 no

nntoc 50 °C.
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Accumulators that have delivered less than 80 % of the capacity indicated in Table 2 are considered faulty.
Defective accumulators must be replaced.

3.14 Typical accumulators’ malfunctions and methods for their elimination are shown in Table 9.

Table 9

Characteristics and symptoms of
malfunction

Probable
cause

Elimination
method

1. Sulfation of electrodes

- a) decrease in capacitance at control :
discharges; :

§b) premature achievement of the final :
: voltage during discharge; :

c) reduced density of the electrolyte at the
end of the charge :

1. Systematic undercharges

2. Excessively deep
discharges.

3. Leaving the battery in a
discharged state for a
long time.

- 4. Topping up accumulators

with acid instead of
distilled water

Conducting training cycles as follows:

a) charge the battery until the density of the

electrolyte and the voltage of the control
accumulators are constant for 3 hours;

b) immediately after the end of the charge,

discharge the battery with a current of
10-hour mode to a voltage of 1.8 V on one :
of the battery accumulators and recharge
the accumulators according to clause «a» :

. ¢) in case of a noticeable increase in the

capacity obtained during the discharge,
repeat the training cycle according to cl.
«ga» and <<b»

2. Short circuit

- a) increased electrolyte temperature
compared to the temperature of other
accumulators;

: b) low accumulator voltage at the same
time high temperature;

: ¢) absence of gas evolution or lag in
: gas evolution when charging with a
gradually decreasing current

Damage to individual
: separators.

Clfitis impossible to eliminate the malfunction,
- it is necessary to replace the defective :

" Contact with metal items in - accumulator with a spare one or take it out

- the accumulator of action

Electrolyte leakage due to

: tank damage

4. Increased gas evolution, accompanied
- by self-discharge of the accumulator

Electrolyte contamination

- with harmful metal
- impurities: Cu, Fe, etc.

- Replace the defective accumulator with
. a spare one

Analyze the electrolyte and, if necessary,
: change the electrolyte in defective
: accumulators

4. Storage

4.1 Storage of dry-charged accumulators

411
of manufacture.

41.2

The dry-charged batteries accumulators from the manufacturer can be stored for at least 4 years from the date

Storage conditions in terms of exposure to climatic environmental factors must correspond to group (G2) in

accordance with GOST 15150 at ambient temperatures from minus 40 to plus 50 °C.
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29



D>

PykoBopacteo no akcnnyataumm XXTMNW.563313.001 P

AKKYMYNATOPbI CBUHLIOBbIE CTALIWOHAPHDIE OPzS

4.2 XpaHeHue NOJIHOCTbIO 3apAXKEHHbIX aKKYMYNATOPOB

4.2.1 XpaHeHve NosIHOCTbIO 3apsXKEHHbIX aKKYMYJIITOPOB NMPOU3BOAUTCS B CyXOM 3aKPbITOM MOMELLEHWN MO rpynne
ycnosuin xpaHeHus (XK2) FOCT 15150, Ho npu Temnepatype oT MmuHyc 40 go nntoc 50 °C B HopMasibHOM Mo-
NOXEHUN (KpbILLKaMW BBEPX).

4.2.2 Ecnu no KaknM-nméo npuyMHam akKyMynsiTOpHble 6atapeun (oTaesbHble akKyMymnsTopbl) 6yayT HaxoauTbes
B 6€30eMCTBUM (BPEMEHHOE OTKMIOYEHUE OT ANEKTPUHECKOW LieNn, XpaHEeHNE OTAENbHbIX aKKyMYNATOPOB Ha
cKrage 4o Hadana MOHTaXKHO-COOPOYHbIX paboT U T.M.), OHM OOMKHbI 6bITb NPeaBapUTENbHO MOHOCTLIO 3a-
pskeHbl. Bo nsbexaHme HeobpaTtMMon NOTEPU EMKOCTU B MPOLIECCE XPaHEHUs] HE PEXe YeM Kaxnble Tpu
Mecsiua cnegyeT NpoBoAvTb NPomIakTU4eCcKme 3apsaibl: BblpaBHUBAOLWMIA 3apag; 3apag Npy HanpsxXeHnn
HernpepbIBHOMO Noa3apsaa.

B panbHelilem B 3aBMCUMOCTM OT TEMMEPATYPbI OKPY>KatoLLEero Bo3gyxa Heo6XoanMmo nNpoBedeHue ux nogaa-
psga no n. 2.2.7 4yepes cnegyoLlmne UHTepeasbl BpEMEHU:

e 2 MecsiLa XxpaHeHusi npu Temnepatype nntoc 40 °C;

¢ 3 Mecsua xpaHeHus npu Temnepatype nntoc 30 °C;

e 6 MecsiLeB xpaHeHus npu Temnepatype nitoc 20 °C 1 Huxe.

XpaHeHne 6e30eCTBYIOLLNX akKKYMYNATOPOB AOSMKHO NPOU3BOAUTLCS NPpU TeMnepartype oT nic 5 Ao nnoc
40 °C v oTHOCUTENBHOW BNaXXHOCTN 85 %.

4.3  Tpu XxpaHeHUN aKKyMynsiTOPOB B OTaNMBAEMOM MOMELLIEHUM PACCTOSHWUE OT OTOMUTESIbHBLIX NPUGOPOB A0 aKKy-
MYFSITOPOB AOIKHO BbITb HE MeHee 1 M.

4.4  AkkymynsTopbl HEOGXOAMMO XPaHWUTb B BEPTUKASIbHOM MOJIOKEHUM, 3aLLULLIEHHBIMU OT BO3LAENCTBUS CONTHEYHbIX
ny4en, ¢ NIOTHO 3aKPbITbIMU NPOGKaMU.

4.5 He ponyckaeTcs COBMECTHOE XPaHEHWE CBUHLOBbIX aKKyMYNSiTOPOB CO LLEMOYHBIMU aKKyMynsiTopamu 1 co
LLeNoYbHO.

4.6 Yxop 3a HepaboTatoLien 6aTtapeen
4.6.1 TMpw BbIBOOE GaTapen Ha 3HAYUTENbHOE BPEMS M3 IKCMyaTauuu ee NpeaBapuTenibHO 3apsbkaroT mo n. 1.2.9
HacTosILLero pyKoBoAcTea Mo 3KCrniyaTauuu.
4.6.2 Ha Bpems 6e3feiicTBus 6atapes [OMKHa 6biTb OTKITHOYEHA OT UCTOYHUKA MOCTOSIHHOIO TOKa.

4.6.3 Bo Bpems 6eapeicTBus 6aTapeun perynspHo HabniogaloT 3a YPOBHEM 3MIeKTPONUTa B aKKyMYnNsaTopax 1 npu ero
MOHMXEHUN [ONMBAOT AUCTUIIMPOBaHHYIO BOAY.

4.6.4 [ns koMneHcauum camopaspsifa akkymyrnsaTopoB pas B ABa MecsiLia 3apsKaroT B COOTBETCTBUM ¢ n. 1.2.9.

5. TpaHcnopTupoBaHue

5.1 TpaHcnopTMpoBaHWe akkyMynsiTopoB nponaeogaT no FOCT 23216 B BepTMKabHOM MOSIOXEeHUM, B YNakoBKe op-
raH13auun-u3roToBUTENs BCEMU BUAAMU TPaHCNOPTa B KPbITbIX TPAHCMOPTHBLIX CPeACTBAaxX B COOTBETCTBUU C
[eViCTBYIOLLMMMN Ha KaXkaoM BuAae TpaHcrnopTa npaeunamm, yTBep>XXAeHHbIMU B YCTaHOBSIEHHOM NOPsiAKe.

npl/l TPaHCNopTUpoBaHUMN akKKyMynaTopbl OOJDKHbI ObITb 3alUMLLEHbl OT NageHus, pe3kux ynapoB 1 Henocpen-
CTBEHHOIO BO3OENCTBUA aTMOCd)eprIX OocagkoB U NPAMBbIX COJTHEYHbIX J'Iy‘-lel7|.

5.2 YCnoBusi TPaHCMOPTMPOBAaHUA aKKyMYySIATOPOB B YacTuM BO3LEWCTBUA MeXaHUyeckux (hakTopoB BHELLHeN
cpegbl — no rpynne XX MOCT 23216 p.2; B 4acT BO3[ENCTBUSA KNMMaTnyeckmx aktopoe — no rpynne (XK2)
FOCT 15150.
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4.2 Storing fully charged accumulators

4.2.1 Storage of fully charged accumulators is carried out in a dry closed room according to the group of storage
conditions (G2) GOST 15150, but at temperatures from minus 40 to plus 50 °C in the normal position (with the
covers up).

4.2.2 If for any reason rechargeable accumulator batteries (individual accumulators) are inactive (temporary
disconnection from the electrical circuit, storage of individual accumulators in a warehouse before the start of
assembly and assembly work, etc.), they must be fully charged beforehand. To avoid irreversible loss of capacity
during storage, preventive charges should be carried out at least every three months: equalizing charge; charge
at trickle charge voltage.

In the future, depending on the ambient temperature, it is necessary to recharge them according to clause 2.2.7
at the following time intervals:

¢ 2 months storage at + 40 °C;

¢ 3 months storage at a temperature of plus 30 °C;

e 6 months storage at a temperature of plus 20 °C and below.

Storage of idle accumulators should be carried out at temperatures from + 5 to + 40 °C and relative humidity
of 85 %.

4.3 When storing accumulators in a heated room, the distance from heaters to accumulators must be at least 1 m.
4.4 Accumulators should be stored in an upright position, protected from sunlight, with tightly closed caps.

4.5 Do not store lead-acid accumulators together with alkaline batteries and with alkali.

4.6 Caring for non-working accumulators.

4.6.1 When the battery is taken out of service for a considerable time, it is to be pre-charged according to item 1.2.9 of
this operating manual.

4.6.2 During inactivity, the battery should be disconnected from the direct current source.

4.6.3 During inactivity of the battery the electrolyte level in the accumulators is to be regularly monitored and when it
drops, add distilled water.

4.6.4 To compensate for self-discharge, the accumulators are to be charged every two months in accordance with clause
1.2.9.

5. Transportation

5.1 Transportation of accumulators is carried out in accordance with GOST 23216 in an upright position, in the
packaging of the manufacturer by all types of transport in covered vehicles in accordance with the rules in force for
each type of transport, approved in the prescribed manner.

During transportation, accumulators must be protected from falling, sharp impacts and direct exposure to
precipitation and direct sunlight.

5.2 Conditions for the transportation of accumulators in terms of the impact of mechanical environmental factors —
according to group G GOST 23216 p.2; in terms of the impact of climatic factors — according to group (G2) GOST
15150.
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6. YTunusauus

6.1

6.2

6.3

AKKYMYnSATOpbI, BblpaboTaBLUME CBOW PecypcC, OTHOCATCA K BTOPUYHOMY CbIpbiO, MO3TOMY MX HEO6XOAUMO CObU-
paTb 1 OTNPaBnATb Ha NepepaboTKy Kak 0TX04bl CBMHLIOBOIrO akKyMYNATOPHOrO SIoMa Ha 3aBOA-U3roTOBUTESb.

AKKYMYnSTOpbl, BblpaboTaBLUME CBOW Pecypc, KnaccuuUUMpPYOTCA Kak CIOXHbIA oM, OTHOCALLMIACA K | Knaccy
onacHoctn no FOCT P 54564.

TpaHcnopTupoBaHue oTpaboTaHHbIX U3OENUIA OCYLLECTBNAETCA MOObIM BUOOM TpaHCnopTa, B COOTBETCTBUU C
npaeunamu, JeACTBYIOLLMMM Ha KaXXAOM BMAE TpaHcrnopTa.

7. CBUAETEeNnbLCTBO O NPUEMKE U rapaHTUMHbIE 06s13aTeNnbCTBa

71

7.2

7.3

7.4

7.5

7.6

AKKYMynsITOpbI KOSIMYECTBO

COOTBETCTBYIOT TeXHMYecknuM ycnosuam TY 3481-001-49034134-2012 n npu3HaHbl rogHLIMU A8 SKCrnyaTauuu.

3aB0oa-N3roToBUTESNIb FapaHTUMPYET COOTBETCTBUE aKKYMYNATOPHbIX 6Gatapei TpebosaHuam TV 3481-001-
49034134-2012 npu ycnosuu cobnofaeHUs Npasun aKcnnyaTaumm, XpaHeHus, TPaHCNopTUPOBaHWS, YCTaHOBIEH-
HbIX HACTOALLMM PYKOBOLCTBOM MO 3KCMyatauuu.

rapaHTVIIZHbIVI CPOK 3KcnyaTauum akkyMynsaTopos — 5 f1eT ¢ MOMEHTa BBO4a B 3KCnnyartauuio.

[apaHTUIAHBIA CPOK CNYX6bl aKKYMYNATOPOB B PEXMME HENPEPLIBHOrO 3apsaa Npy NOCTOSSHHOM Hanps>XXeHun —
2 ropga c MOMeHTa BBOJA B aKCrlyaTtaumio Ha o6bekTe.

lapaHTUIHBI CPOK XpaHEHWst akKyMyNSTOPOB — 4 rofia ¢ MOMeHTa U3roTOBEHMS, NMPU 3TOM CPOK COXpaHsieMo-
CTV CyX03apshKEHHOCTN — He MeHee 1 roga.

Peknamauuu He NPUHUMAKOTCA, eCl aKKYMYNATOPHbIE 6aTapeV| aKcnnyaTnpoBasniCb C HapyLleHnem HacTosLle-
F'O PyKOBOACTBA MO 3Kcriyatauun nnm akkKyMynaTopbl UMET MeXaHU4YeCKne noBpexngeHus.

[arta nsrotoeneHns « » r.

MpenctaButens OTK 3aBoga-M3roToBUTENSA

MM noanmck pacLunpoBka
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6. Disposal

6.1

6.2

6.3

Accumulators that have worn out are classified as secondary raw materials, therefore they must be collected and
sent for recycling as lead-acid scrap to the manufacturer.

Accumulators that have exhausted their service life are classified as complex scrap, belonging to hazard class |
according to GOST R 54564.

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

7. Certificate of acceptance and warranty

71

7.2

7.3
7.4

7.5

7.6

Accumulators number

comply with technical specifications TU 3481-001-49034134-2012 and are recognized as suitable for operation.

The manufacturer guarantees that the accumulator batteries comply with the requirements of TU 3481-001-
49034134-2012, subject to the rules of operation, storage, transportation established by this operating manual.

The warranty period for accumulators is 5 years from the date of commissioning.

The warranty period for accumulators in continuous charge mode at constant voltage is 2 years from the date of
commissioning at the facility.

The warranty period of storage of accumulators is 4 years from the date of manufacture, while the shelf life of dry
charge is at least 1 year.

Complaints will not be accepted if the accumulator batteries were used in violation of this operating manual or the
accumulators are mechanically damaged.

Manufacturing date « »

Representative of the quality control department of the manufacturer

LS signature print full name
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NMPUNOXEHUA APPLICATIONS
MpunoxeHune A Appendix A
(cnpaBo4Hoe) (reference)

List of documents referenced in the instruction manual

Item number

I'Iepeqel-lb AOKYMEHTOB, Ha KOTOpPbIe AaHbl CCbIJIKU B PYKOBOACTBE NO 3KCcniyaTaunuun

Homep nyHkTa

O6o3Ha4eHne AOKYMeHTa HaumeHoBaHue foKymeHTa " hHacrosiero P3 | Document designation Title of the document of this OM
rocCT 667-73 Kucrnota cepHas akkymynsitopHas. TexHu4eckue ycrnoBus 2.3.2.1 GOST 667-73 Sulfuric acid battery. Technical conditions 2.3.2.1
rOCT 6709-72 Bopa anctunnuposaHHas. TexHU4ecke ycnosus 2.3.2.1 GOST 6709-72 Distilled water. Technical conditions 2.3.2.1
FOCT 14192-96 MapkupoBKa rpy3os 1.6.5 GOST 14192-96 Cargo marking 1.6.5
FOCT 15150-69 MatumnHbI, IPUGOPBI 1 iPYrve TEXHUHECKMe U3fenis. MIcnonHeHus - BeepeHue GOST 15150-69 Machines, devices and other technical products. Versions forg Introduction
© NSt pasnnYHbIX KNMMaTU4ecKx panioHoB. Kateropuw, ycnoeus : 1.4.1 - different climatic regions. Categories, operating conditions, : 1.4.1
- oKcnnyarauun, XpaHeHust M TPaHCMOPTUPOBaHMA B 4acTul - 4.1.2 - storage and transportation in terms of the impact of climatic : 41.2
: BO3OENCTBUSA KNMMMaTUYECKNX haKTOPOB BHELLIHEWN Cpefpl ' 421 : 1 - factors of the external environment : 421
: - 5.2 f ] ; E 5.2

OCT 18620-86 N3penus sanekTpoTexHnyeckme. Mapkupoeka 1.6.1 GOST 18620-86 Electrical products. Marking 1.6.1

rocT 23216-78  Viapenvs anexTpoTexHeckue. XpaHeH/e, TpaHCnopTuposaHue, 5.1 GOST 23216-78 Electrical products. Storage, transportation, temporary anti- - 5.1
 BpeMeHHasi NPOTMBOKOPPO3MOHHAaA 3aluuTa, ynakoska. O6Liue : 5.2 ‘ corrosion protection, packaging. General requirements and test : 5.2
§ TpeboBaHWA U METOAbl UCTbITAHUMI ' g methods i

rOCT 26881-86 AKKYMYJIATOPbI CBUHLOBbIE CTaumoHapHble. O6Lye TexHYeckme 1.2.1 GOST 26881-86 Stationary lead accumulators. General technical requirements 1.2.1
: Tpe6oBaHNA : 1.4.1 1.4.1

FOCT P 54564-2011 Jlom ¥ otxopbl UBETHbIX MeTamnoB K cnnasos. O6wue 6.2 GOST P 54564-2011 ~Scrap and waste of non-ferrous metals and alloys. General 6.2
: TEXHUYECKME YCIoBUs : - specifications :

TY 3481-001-49034134-2012 AKKYMYJIATOPbI CBMHLOBbIE CTauMoHapHble OPzS. TexHu4eckue 7.1 : TU 3481-001-49034134-2012 : Stationary lead-acid accumulators OPzS. Technical conditions 71
. ycrosust : 7.2 : : : 7.2

34 Benuvkonykckuii AKKymynatopHblii 3aeog «MMYJSIbC» Velikolukskiy Accumulator Factory «IMPULS» 35



PykoBopacteo no akcnnyataumm XXTMNW.563313.001 P Manual ZHTPI.563313.001 RE

®> AKKYMYNATOPbI CBUHLIOBbIE CTALIWOHAPHDIE OPzS STATIONARY LEAD ACCUMULATORS 0PzS TYPE

MpunoxeHune b Appendix B
(cnpaBo4HoOE) (reference)
CopeprxaHue npumecen B roTOBOM 3JIEKTPOJSINTE U B BOAE Content of impurities in the finished electrolyte and in water
Copep>xaHve NnpMMecen B roTOBOM 3MIEKTPONUTE NpuBefeHo B Tabnmue b.1 The content of impurities in the finished electrolyte is shown in Table B.1

Ta6nuua b.1 Table B.1
: Bup 3arpssHsiowen npumecu MakcumanbHoe copnepxxaHue B Mr/n Contaminant type Maximum content in mg/l
1 r| n aTMHOBbIe M eTannb| ............................................................................................ B Cero 0 5 ........................ 1 P |at,num meta|s ..................................................................................................... TOta | 05 .......................
2Menb ..................................................................................................................... 05 zcopper ................................................................................................................... 05 ..........................
3 TIpouVe METaNLI CEPOBOLOPOQHOM TPy, HANPAVED MbilbAK, CypbMa,  Kaxgoro 1 3 Other metals of the hydrogen sulfide group, for example arsenic, antimony, Everyt

0J10BO, BUCMYT (KpOMe CBUHLA) : Bcero 2 : : tin, bismuth (excluding lead) : Total 2
4 MapraHeu XPOM TMTa H ....................................................................................... Ka)moro 02 TR 4 Manganese chrommmt.ta mum ................................................................................ EaCh 02 .......................
5)Kene3o 30 5|ron 30 ..........................
6 TIpOHME METANMIbl CEPHUCTOKUCAO-aMMOHWEBO/ rpyNTbl, Hanpuvep,  Kakgoro 1 6 Other metals of the ammonium sulphide group, for example cobalt, nickel eyt

KoGanbT, HUKEeMb (KPOME antoMUHUA U LIMHKA) ; Bcero 2 : . (excluding aluminum and zinc) ; Total 2
7Xnop¢Top6p0Mﬁon Bcero5 7Ch|0r|nef|uor|nebr0m|ne|0d|neTota|5 .........................
SASOTqupMeaMMmaKa 50 .............. 8N|trogen|nthef0rmofammon|a 50 ..........................
9 A30T B WHOi hopMe, Hanpuvep, B (hopme adoTHOW kcoTel o 9 Nitrogen in other form, such as nitricacid 0
10ﬂByOKMCbce pH .,.m,, CepOBonopon ............................................................................. 20 ................... 1OSu|fur d|0x|de Or . hydrogen Sumde ............................................................................... 20 ..........................
11 TleTysme opraHnvecke KMCnOTH (B nepecteTe Ha ykcyoylo kucroty) 20 11 Volatile organic acids (caloulated as acetic acid) 20
12 OKVIGTFeMble OPraHUHECKUE BOILIECTEA B KOMMYECTES, CoOTBeTCTByloLe 30 12 Oxidized organic substances in an amount corresponding tothe 30

pacxogy KMnO, : ; : consumption of KMnO, :
Copepxare npumeceit B Boae NpueeaeHo B Tabnuue b.2. The content of impurities in water is shown in Table B.2.
o B e Table B2
Mpumecu MakcumanbHoe copep)xaHue B mr/n Impurities Maximum content in mg/i
 10crTatok nocrie Bbinapueakus G L S f Residue after evaporation 0
2 Qliciclis ale G LS 2 SELES 1 8 s b e O, S 4 ] 2 Oxidized organic substances in terms of consumption of KMnO, | 20
3 Geposooponran rpynna Pb, Sb, As, Sn, Bi, Cu, Cd = kaxaoro onevewra . LS 3 Hydrogen sulfide group Pb, Sb, As, S, Bi, Cu, Cd = each element o
4 Cepructokueno-ammonesa rpynna L 4 Ammonium sulphide group 1
Blanorewnmu, B nepecyete Hauodsi xnopugoe Y 5 Halides, calculated as chloride ions I
: 6 Asorhible coepytienuA B hopme asoTHokmorodiconn ] 6 Nitrogen compounds in the form of nitric acid sat 0
7 A30THbIE COEOMHEHMA B NepecyeTe Ha MOHbI aMMOHWS 50 7 Nitrogen compounds in terms of ammonium ions 50
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MpunoxeHne B Appendix C
3HayeHusi BHYyTPEHHEro ConpoTUBNIEHNSA MOCTOAHHOMY TOKY Internal direct current resistance values
M TOKM KOPOTKOro 3amMmbiKaHus and short-circuit currents
O603HavYeHNe aKKyMynsiTOpoB fBHyTpeHHee conpoTusneHne, MOm ToK KOPOTKOro 3ambiKaHus1, A Designation of accumulators Internal resistance, mOm Short circuit current, A
g s 1451400 e b e
................... 5 OPzS1501051950 R
e S 083 .............................................. e e R e
................... . OP282500722850 R G S
................... . OPzSBOOO633250 e A
................... . OPzS4000454050 R G T
................... . OP283500633250 e A
................... . OPzS4200563650 B
................... ;i OPzS4900504100 B A
.................. 11OPzS7700435900 R
................... . OP286000474350 e
................... . OPzS7000434800 e
................... . OP288000306800 A
................. 100PzS10000267900 R
................. 120PzS12000238900 A e
................. 120PzS15000248500 R L
................. 160PzS2000O1612800 A e
................. 200P28250001414600 R G R
................. 24OPzSSOOOO1118600 A A
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MpunoxeHne I' Appendix D
(pekomeHpyemoe) (recommended)
HEPEHEHb KOHTPOJIbHO-U3MEePUTEJIbHbIX an/IGOpOB, UHCTPYMEHTa List of instrumentation, tools
U NpUHagneXxHocTen and accessories
HaumenoBanue npu6opos, - Knacc = O6o3Hauenue Mpumeyanme ~ Name of devices, tools, Class - Document
WHCTPYMEHTa, NpuHaanexHocTen - TOYHOCTM - AOKyMeHTa E : accessories . precision ~  designation Note

T OO Digital multimeter
- BonkTMeTp MOCTOSHHOTO Toka “He Hwxe 0,5 - FOCT 8711 - Npenen namepeHus (0-3) B, § " DC voltmeter " not less than 0.5~ GOST 8711 ~ measurement limit (0-3) V,
: : i : LeHa pgenenus 0,02 B 3 3 : : - graduation 0.02 V
Manwsonetverp  jewwxe0S5 [TOCTETIN L Millvoltmeter notlessthan 05 GOST 8711

Habop LyWTOB L N Shunt set GOST 8042

Habop M30nMpoBaHHbIX rae4HbIX KMoYen FOCT 2839 : Set of |so|ated wrenches ....................................... ébST 2839

Kos RaomeTe Torque WrenCh ...........................................................................................................................................
O N T B0 - Stopwatch TU 25-1819.0021

Hacel rocCT 3309  Clock GOST 3309

TePMOMETP XUAKOCTHBIM CTOKNAKHLIA ¢ rOCT 28498 Mpepen uamepena o1 0 A0 100°C - Liquid glass thermometer GOST 28498 measurement limit from 0 to 100 °C
L L Household thermormeter TU 25-11-447-76
APCOMeTD FOCT 18481 - pepen viamepenys ot 1,10 Ao 1,30 r/ows - ApeomeTp GOST 18481 measurement limit from 1.10 to 1.30 g/om?

LinnnuHap cTeknaHHbI FOCT 18481 " Glass cylinder GOST 18481
- KyBLuMH dhapdbopoBbIit v  Porcelain or polyethylene jug : : :
.................................................................................................................................................................. Rubber Syringe X X X X

Cl'lleHLlOBKa PE3UHOBAA
R R Funnel porcelain or polyethylene

BOpOHKa q)apq)opogag WY NonnaTuneHoBas DLt e D Dl
anMe‘-IaHVIe. ,D,OI'IyCKaeTCﬂ 3aMeHa Bblllenepe4vncrieHHbIX I'Ipl/l60pOB Ha gpyrue ¢ aHanorn4HbiMn MeTpPONorM4eCKMMn XxapakTepuctnkamm Note. It is allowed to replace the above devices with others with similar metrological characteristics.
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PykoBogctBo no akcnnyataumm XKTIA.563313.001 PO Manual ZHTP1.563313.001 RE

®> AKKYMYNATOPbI CBUHLIOBbIE CTALIWOHAPHDIE OPzS STATIONARY LEAD ACCUMULATORS 0PzS TYPE

Mpunoxexwue [ Application D
(ob65a3aTenbHoOE) (obligatory)
3HakKu 6e30onacHoOCTU Safety Signs
Barapeu mapkupyoTca cnegyowmmMmn 3HakaMmm 6e30MacHOCTU: Batteries are marked by the following safety signs:
@; 3anpeLlaeTcs Nofib30BaTbCsA OTKPbITLIM OFHEM U KYpUTb @; Do not use open flames or smoke

KpacHbIN

Pa6oTaTb B 3alLMTHbIX O4Kax Wear safety glasses

Mpoune onacHocTH Other hazards

XKEenTbIn

BaTapes ¢ kucnoton Battery with acid

XKEenTbIN yellow

OnacHoCTb NopaXKeHns 3NeKTPUYECKUM TOKOM Danger of injury by current

XKENTbIN

BapbiByaThIvi ras Explosive gas

XKENTbIN

' “ CumMBon nepepaboTku
-

Recicling symbol

CvmBon ytunusauum Disposal symbol
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PykoBopacteo no akcnnyataumm XXTMNW.563313.001 P

AKKYMYNATOPbI CBUHLIOBbIE CTALIWOHAPHDIE OPzS

MpunoxeHue E
(o6s3aTenbHoe)

AKKYMYNSITOPHbIWA XypHan

Bartapes Ne
OpraHunzaums
AKKyMynsTopHas 6atapes Ay
Hata noctynneHus 6atapen
O6bekT
[arta yctaHoBKu
HomuHanbHoe HanpsxeHue B
[aTa BBEAeHWs B SKCMnyaTaumio

1. O6Wwun o6mep aKKyMynaToOpHOU 6aTapen
Jata npoBegeHus uamepeHumn
TemnepaTypa OKpy>XatoLLieln cpeabl °C

O6Luee HanpskeHne 6atapen B
Mopnuck OTBETCTBEHHOMO NnLA

2. KOHTponb NapameTpoB akKKyMyNsITOPHOW 6aTapeu BO Bpemsl 3KCnayaTauum

[aTta o4yepenHon NpoBepkn

O6Lee HanpshXeHne 6aTtapeun

TemnepaTypa okpy>xatoLlen cpefbl °C

Moanuck OTBETCTBEHHOrO N1ua

Manual ZHTPI1.563313.001 RE

STATIONARY LEAD ACCUMULATORS 0PzS TYPE

Appendix F
(required)

Battery Log
Battery No.

Organization
Accumulator battery A-h
Battery arrival date
Object
Installation date
Rated voltage \
Commissioning date

1. General measurement of the accumulator battery

Measurement date
Ambient temperature °C

Total battery voltage \
Signature of the responsible person

2. Control of the accumulator battery parameters during operation

Date of the regular check

Total battery voltage

Ambient temperature °C

Signature of the responsible person

MpumeyaHue: [laHHbIN aKKyMYNATOPHbIN XYpHaN MOXHO paccmaTtpveath kKak npumep. [lonyckaeTcs ero BBeeHve B COOTBETCTBUM
C pasnn4yHbIMU OTPaCNEBLIMU HOPMaMK, OQHAKO, C 06a3aTeNbHbIM yKa3aHnemM NpuBedeHHON B JaHHOM XypHarne nHgopmauum.

Note. This battery log can be considered as an example. lts introduction is allowed in accordance with various industry regulations,
however, with the obligatory indication of the information given in this log
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PykoBogctBo no akcnnyataumm XKTIA.563313.001 PO Manual ZHTPI.563313.001 RE

®> AKKYMYJNIATOPbI CBUHLIOBbIE CTALINOHAPHbBIE OPzS STATIONARY LEAD ACCUMULATORS 0PzS TYPE

MpopomxkeHue NMpunoxxeHnsa E Continuation of Appendix F
Hanpsi>xeHne anemMeHTOB U 3Ha4YeHUe NJIOTHOCTU ANIeKTponuTa Cell voltage and electrolyte density value in all cells
BO BCEeX dJ/IeMeHTax B KOHLe BBOAa B 3KCnJyaTaLuto at the end of commissioning
nocse nepeksilo4YeHUs B PEXUM NOCTOAHHOro noa3apsaaa after switching to trickle charge mode
MoHTax ocyLiecTsneH Installation carried out
®.1.0., opranusauus Full name, organization
[ata MoHTaxa Installation date
BBopa B aKkcnnyaTtaumio OcyLLecTBNeH Commissioned
®.1.0., opraHnsaums Full name, organization
,D,aTa BBeJeHua B sKcnyatauuto Commissioning date
Neonementa . UB L Ruwlaw | Newewenr | UB L P Newmemew . | UB @l 0 temno. UE  pke/dm  remno. UB  pkg/dw  femno.  UB  plg/dm
CpegHssi Temneparypa anekTponura °C Average electrolyte temperature °C
Harta npoBefeHus namepeHui Measurement date
M3mepeHusa npoeen Moanuce Measured by Signature
nomkHocTb, ®.1.0. position, full name
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MNepeyeHb BbiNycKaemMon NpoayKumm Product Range

LLENIOY4HbIE NPOMBILIIEHHBIE AKKYMYJIAITOPBI INDUSTRIAL ALKALINE BATTERIES

LWLEJTOYHbBIE NMPOMbBILWWNTEHHBIE AKKYMVYJNATOPDI LWEJTOYHbBIE NMPOMbBILWWTIEHHBIE AKKYMVYJNATOPDI
INDUSTRIAL ALKALINE BATTERIES INDUSTRIAL ALKALINE BATTERIES
AKKYMYNATOPDLI ANA HAMNOJIbHOIO BE3PEJIbCOBOIO TPAHCIIOPTA AKKYMYNATOPLI ANAd PYOHNYHbIX AJIEKTPOBO30B
BATTERIES FOR FLOOR NO-RAIL TRANSPORT BATTERIES FOR MINE ELECTRIC LOCOMOTIVES
o maspmkzonyy) RLaD
28FL250P (28 THX-250M-v2) B
30FL250 P (30 THXK-250 T1-Y2) i 96FL3s0MP
........................................................................................................................................... 115 FL 350 P
F|_ 300 BMP (TH)K_300 BMn_y2) ...........................................................................................................................................
........................................................................................................................................... FL 500 MP
36 FL 300 BMP (36-THXK-300 BMII-Y2) &
........................................................................................................................................... 96 FL 500 MP
FL350 I K P (THXKK-350-I1-Y2) . 112ELsooMP

: ; AKKYMYNSITOPbI AN151 TACCAXXVUPCKWX BAFOHOB
PASSENGER CAR BATTERIES

A0FL400 P (40 THXK-400T-V2) ] FLsooP
........................................................................................................................................... s
FL450 P (THXK-450 TI-Y2)
........................................................................................................................................... FL 350 P
40 FL 450 P (40 THXK-450 M-Y2) T
L 500 K P (THKK-500 F1-¥2) R
40FL500 K P (40 THXKK-500 M-Y2) KkM3oP
40 KM 300 P
AKKYMYNSITOPbI 7151 CUCTEM ABAPUIHOIO MUTAHUS I ——
BATTERIES FOR EMERGENCY POWER SYSTEMS 90KL375P '''''''''''''''''''''''''''''''''''''''''''''''''''''''''
0
KL 55 P ...........................................................................................................................................
............................................................ 5KL55F’ AKKYMVYINATOPDBI ONd XXEJIEZHOAOPOXXHbIX JIOKOMOTUBOB, 3JIEKTPONMOE340B
KL 125 P (HK 125 11-v2) BATTERIES FOR LOCOMOTIVES, ELECTRIC TRAINS
S T
e
72 KH 220 P
TMHXK-550-Y2
46 TMHXK-550-Y2
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[MepedeHb BbinyckaemMon npoayKumm

MPOMbILLNEHHBIE TAr0BbIE CBUHL0BO-KUCJIOTHBIE AKKYMYNATOPbI U BATAPEW MO TUMY PzS u PzV

NMPOMbILWJIEHHBIE TAMOBbIE CBUHLIOBO-KUCJIOTHBIE AKKYMVYJIATOPDI
N BATAPEWM MO TUNY PzS u PzV

2PzS(V)100 40x2PzS(V)100

@v)

Fereenreneeireiniinienainns H

3PzS(V)150 :

@v)

P e 5

4PzS(V)200

@v)

Fereenreneeireiniantineinns

5PzS(V)250

(V)

P e 5

6PzS(V)300

@v)

Fereenreneeieeinieniinainns H

7PzS(V)350 -

(V)

FRRRRRERE

8PzS(V)400

@v)

© 2PzS(V)110

@v)

. 3PzS(V)165 : . 24x3PzS(V)165

@v)

. H

. 4PzS(V)220

@v)

T

: 5PzS(V)275

@v) (24V) (40V) (44V) (48V) (72V) (80V)
| BPzS(V)330 : 12x6PzS(V)330 | 20x6PzS(V)330 | 22x6PzS(V)330 : 24x6PzS(V)330 | 36x6PzS(V)330  40x6PzS(V)330
ey (24V) : (40V) : (44V) : (48V) : (72V) : (80V) :

© 7PzS(V)385

(v)

. H

. 8PzS(V)440

(V)

| 2PzS(V)140 ! 24 x2PzS(V)140

(v)

N

- 3PzS(V)210

(2V)

Feeere e R

. 4PzS(V)280 !

(V)

Fereenreneeireiniantineinns

. 5PzS(V)350

(V)

e e R

© BPzS(V)420 !

(2V)

@v)

T

© 8PzS(V)560

@v)

LEAD-ACID TRACTION ACCUMULATORS AND BATTERIES
TYPES PZS & PZV

12x2PZS(V)100

(24V)

................................. -

12x3PzS(V)150 40x3PzS(V)150

(24V)

................................. R R R ]

12x4PzS(V)200 40x4PzS(V)200

(24V)

................................. e et et et n e et et e e e e e e e e e e e e e e e e e et e e e e e e e e e e e e e e e e e e n e e e e e e et e e e e e e ge et e e e st n e as e s et e e et an et

12x5PzS(V)250 . 24x5PzS(V)250

(24V)

................................. R R R ]

12x6PzS(V)300 © 24x6PzS(V)300

(24V)

................................. U

12x7PzS(V)350 40x7PzS(V)350

(24V)

12x3PzS(V)165

(24V)

................................. -

12x4PzS(V)220 | 24x4PzS(V)220

(24V)

12x5PzS(V)275

12x7PzS(V)385

(24V) . (40V) . (44V) (48V) . (72V) (80V) .
12x8PzS(V)440 © 20x8PzS(V)440 | 22x8PzS(V)440 @ 24x8PzS(V)440 @ 36x8PzS(V)440 @ 40x8PzS(V)440
(24V) : (40v) : (44V) : (48V) : (72V) : (80V) :

12x2PzS(V)140 !

(24V)

12x3PzS(V)210

(24V)

................................. R R R ]

12x4PzS(V)280 40x4PzS(V)280

(24V)

................................. e et et et n e et et e e e e e e e e e e e e e e e e e et e e e e e e e e e e e e e e e e e e n e e e e e e et e e e e e e ge et e e e st n e as e s et e e et an et

12x5PzS(V)350 40x5PzS(V)350

(24V) . (40V) . (44V) (48V) . (72V) (80V) .
12x6PzS(V)420 | 20x6PzS(V)420 | 22x6PzS(V)420 | 24x6PzS(V)420 | 36x6PzS(V)420 | 40x6PzS(V)420
(24V) ; (40V) ; (44V) ; (48V) ; (72V) ; (80V) ;

12x7PZS(V)490

(24V)

12x8PzS(V)560

(24V)

12x8PzS(V)400

20x2PzS(V)100

(40V)

20x3PzS(V)150

(40V)

20x4PzS(V)200

(40V)

20x5PzS(V)250

(40V)

20x6PzS(V)300

(40V)

20x7PzS(V)350

(40v)

(40V)

- 20x2PzS(V)110

(40v)

20x3PzS(V)165

(40v)

20x4PzS(V)220

(40V)

20x5PzS(V)275

20x7PzS(V)385

20x2PzS(V)140

(40V)

20x3PzS(V)210

(40V)

20x4PzS(V)280

(40v)

20x5PzS(V)350

20x7PzS(V)490

(40V)

20x8PzS(V)560

(40V)

20x8PzS(V)400 :

22x2PzS(V)100

(44V)

22x3PzS(V)150

(44V)

22x4PzS(V)200

(44V)

22x5PzS(V)250
(44V)

22x6PzS(V)300
(44V)

22x7PzS(V)350 :

(44V)

(44V)

22x3PzS(V)165
(44V)

22x4PzS(V)220
(44V)

22x5PzS(V)275

22x7PzS(V)385

22x2PzS(V)140

(44V)

22x3PzS(V)210

(44V)

22x4PzS(V)280

(44V)

22x5PzS(V)350

22x7PzS(V)490

(44V)

22x8PzS(V)560

(44V)

22x8PzS(V)400

24x2PzS(V)100

(48V)

24x3PzS(V)150

(48V)

24x4PzS(V)200

(48V)

(48V)

(48V)

24x7PzS(V)350

(48V)

(48V)

(48V)

(48V)

(48V)

24x5PzS(V)275

24x7PzS(V)385

(48V)

24x3PzS(V)210

(48V)

24x4PzS(V)280

(48V)

24x5PzS(V)350

24x7PzS(V)490

(48V)

24x8PzS(V)560

(48V)

24x8PzS(V)400

36x2PzS(V)100

(72V)

36x3PzS(V)150

(72V)

36x4PzS(V)200

(72V)

36x5PzS(V)250

(72V)

36x6PzS(V)300

(72V)

36x7PzS(V)350

(72V)

36x8PzS(V)400

(72V)

| 24 x2PzS(V)110 | 36x2PzS(V)110

(72V)

36x3PzS(V)165

(72V)

36x4PzS(V)220

(72V)

36x5PzS(V)275

36x7PzS(V)385

36x2PzS(V)140

(72V)

36x3PzS(V)210

(72V)

36x4PzS(V)280

(72V)

36x5PzS(V)350

36x7PzS(V)490

(72V)

36x8PzS(V)560 !

(72V)

(80V)

(80V)

(80V)

40x5PzS(V)250

(80V)

40x6PzS(V)300

(80V)

(80V)

................................. e I o o o R o R i R s sy

40x8PzS(V)400

40x2PzS(V)110

(80V)

40x3PzS(V)165

(80V)

40x4PzS(V)220

(80V)

R e e T e ey e e T e ey e v e T e e e T e ey e e e e e e ey 3

40x5PzS(V)275

40x7PzS(V)385

40x2PzS(V)140

(80V)

N N N N N N H

40x3PzS(V)210

(80V)

(80V)

(80V)

R e T e T e ey e T e T e ey e v e e e e T e ey e e e e e ey 3

40x8PzS(V)560

(80V)

2 PzS(V)160 . 24 x2PzS(V)160

(V)

3PzS(V)240

(2v)

. H

4PzS(V)320

@v)

5PzS(V)400 © 36x5PzS(V)400

@v)

. H

6PzS(V)480

v)

P e

7PzS(V)560

40x8PzS(V)640

(2v)
8PzS(V)640
@)

2 PzS(V)180

@v)

. 3PzS(V)270

@v)

FRRRRRERE

© 4PzS(V)360

@v)

N

. 5PzS(V)450

(2v)

© BPZS(V)540 ! 40x6PzS(V)540

(V)

. H

. 7PzS(V)630

. (2v) (24V) (40V) . (44V) (48V) . (72V) . (80V)

| 8PzS(V)720 | 12x8PzS(V)720 i 20x8PzS(V)720 i 22x8PzS(V)720 i 24x8PzS(V)720 i 36x8PzS(V)720 | 40x8PzS(V)720
: @v) i (24V) : (40V) : (44V) : (48V) : (72V) ; (80V) ;
 2PzS(V)200 : 12x2PzS(V)200 : 20x2PzS(V)200 : 22x2PzS(V)200 : 24 x2PzS(V)200 : 36x2PzS(V)200 @ 40x2PzS(V)200
= @v) (24V) : (40V) : (44V) : (48V) f (72V) : (80V) =
| 3PzS(V)300 | 12x3PzS(V)300 : 20x3PzS(V)300 i 22x3PzS(V)300 i 24x3PzS(V)300 : 36x3PzS(V)300 i 40x3PzS(V)300 !
f @v) i (24V) : (40V) f (44V) : (48V) f (72V) f (80V) =

. 4PzS(V)400

@v) (24V) (40V) (44V) (48V) (72V) (80V)
| BPzS(V)500 i 12x5PzS(V)500 : 20x5PzS(V)500 i 22x5PzS(V)500 i 24x5PzS(V)500 i 36x5PzS(V)500 i 40x5PzS(V)500 !
ey (24V) : (40V) : (44V) : (48V) : (72V) : (80V) :

. 6PzS(V)600

@v)

R

: 7PzS(V)700 :

@v)

Fereenreneeireiniantineinns

- 8PzS(V)800 :

(V)

e R

: 2PzS(V)210 !

(V)

. H

- 3PzS(V)315

(V)

FRRRRRERE

| 4PzS(V)420 !

12x2PZS(V)160

(24V)

(24V)

................................. -

12x4PzS(V)320 40x4PzS(V)320

(24V)

12x5PZS(V)400

(24V)

................................. -

12x6PzS(V)480 . 36x6PzS(V)480 -

(24V)

12x7PzS(V)560

(24V)

12x8PzS(V)640 :

(24V)

................................. R R R ]

40x2PzS(V)180

12x2PzS(V)180 !

(24V)

12x3PzS(V)270

(24V)

................................. e R R i i i s i s sy,

12x4PzS(V)360 40x4PzS(V)360

(24V)

12x5PzS(V)450

(24V)

12x6PzS(V)540

(24V)

................................. - §

40x7PzS(V)630

12x7PzS(V)630

12x4PzS(V)400

12x6PzS(V)600

12x8PzS(V)800 :

(24V)

................................. R R R ]

12x2PzS(V)210 24 x2PzS(V)210 !

(24V)

................................. - §

12x3PzS(V)315 40x3PzS(V)315

(24V)

................................. e R R i i i s i s sy,

20x4PzS(V)420

12x4PzS(V)420

12x3PzS(V)240

Product Range

LEAD-ACID TRACTION ACCUMULATORS AND BATTERIES TYPES PzS & PzV

20x2PzS(V)160

(40V)

20x3PzS(V)240

(40V)

20x4PzS(V)320

(40v)

20x5PzS(V)400

(40v)

20x6PzS(V)480

(40V)

20x7PzS(V)560

(40V)

20x8PzS(V)640

(40V)

20x2PzS(V)160

(40V)

20x3PzS(V)270

(40V)

20x4PzS(V)360

(40V)

20x5PzS(V)450

(40V)

20x6PzS(V)540

(4ov)

20x7PzS(V)630

20x4PzS(V)400

20x6PzS(V)600

20x8PzS(V)800

(40V)

20x2PzS(V)210

(40V)

20x3PzS(V)315

(40V)

(44V)

22x4PzS(V)320

(44V)

22x5PzS(V)400

(44V)

22x6PzS(V)480

(44V)

22x7PzS(V)560

22x8PzS(V)640

(44V)

22x2PzS(V)180
(44V)

22x4PzS(V)360

(44V)

22x5PzS(V)450

(44v)

22x6P2S(V)540

(44V)

22x7PzS(V)630

22x4PzS(V)400

22x6PzS(V)600

22x8PzS(V)800 :

(44v)

22x2PzS(V)210

(44V)

22x3PzS(V)315

(44V)

22x4PzS(V)420

(48V)

| 24x3PzS(V)240

(48V)

24x4PzS(V)320

(48V)

24x5PzS(V)400
(48V)

24x6PzS(V)480
(48V)

24x7PzS(V)560

(48V)

24x8PzS(V)640

(48Vv)

| 24 x2PzS(V)180

(48V)

. 24x3PzS(V)270

(48V)

24x4PzS(V)360

(48V)

24x5PzS(V)450

(48V)

24x6PzS(V)540

(48V)

24x7PzS(V)630

24x4PzS(V)400

24x6PzS(V)600

24x8PzS(V)800 :

(48V)

(48V)

24x3PzS(V)315

(48V)
24x4PzS(V)420

36x2PzS(V)160

(72V)

36x3PzS(V)240

(72V)

36x4PzS(V)320

(72V)

(72V)

(72V)

36x7PzS(V)560

(72V)

36x8PzS(V)640

(72V)

36x2PzS(V)180

(72V)

- 36x3PzS(V)270

(72V)

36x4PzS(V)360

(72V)

36x5PzS(V)450

(72V)

36x6PzS(V)540

(72V)

36x7PzS(V)630

36x4PZzS(V)400

36x6PzS(V)600

36x8PzS(V)800 '

(72V)

36x2PzS(V)210 !

(72V)

36x3PzS(V)315

(72V)

. 36x4PzS(V)420

(80V)

40x5PzS(V)400

(80V)

40x6PzS(V)480

(80V)

R e e e T e Ty e errerere e e T e R R, rcerrer e e e e e e 3

40x7PzS(V)560

(80V)

(80V)

(80V)

N N N N N ereernetnetre et et eneras H

40x5PzS(V)450

(80V)

(80V)

40x4PzS(V)400

40x6PzS(V)600

(24V) (40V) (44V) (48V) . (72V) (80V)
© 12x7PzS(V)700 | 20x7PzS(V)700 i 22x7PzS(V)700 i 24x7PzS(V)700 : 36x7PzS(V)700 : 40x7PzS(V)700 !
(24V) : (40V) : (44V) : (48V) : (72V) : (80V) :

40x8PzS(V)800

(80V)

40x2PzS(V)210

(80V)

(80V)

40x4PzS(V)420

(44V)

(48V)

(72V)

(80V)
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[MepedeHb BbinyckaemMon npoayKumm

MPOMbILLNEHHBIE TAr0BbIE CBUHL0BO-KUCJIOTHBIE AKKYMYNATOPbI U BATAPEW MO TUMY PzS u PzV

- 5PzS(V)525 40x5PZS(V)525

@v)

: 6PzS(V)630 20x6PzS(V)630

(2V)

- 7PZS(V)735 20x7PzS(V)735

(V)

- 8PzS(V)840 - 24x8PzS(V)840

(V)

- 12x2Pz8(V)210

(V)

| 12x3Pz8(V)315

- 12x4PzS(V)420

(2v)

| 24x5PzS(V)525

- 6PzS(V)630 40x6P2zS(V)630

(V)

© 7PzS(V)735 . 36x7PzS(V)735 !

(2V)

- 8PzS(V)840 - 24x8PzS(V)840

V)

 2P2S(V)230 | 24 x2PzS(V)230

(V)

- 3PzS(V)345 - 22x3PzS(V)345

V)

(2v)

. 20x6PzS(V)690

- 7PzS(V)805 - 20x7PzS(V)805

(2v)

- 8PzS(V)920 | 24x8PzS(V)920

(2V)

- 2P2S(V)240 | 24 x2PzS(V)240

(2v)

- 3PzS(V)360 40x3PzS(V)360

(2v)

| 4PZS(V)480 | - 24x4PzS(V)480 -

V)

© 5PzS(V)600 | 22x5PzS(V)600

(2v)

- 6PzS(V)720 20x6PzS(V)720

(v)

12x5PzS(V)525

(24V)

12x6PzS(V)630

(24V)

12x7PZS(V)735

(24V)

12x8PzS(V)840

(24V)

(24V)

(24V)

(24V)

12x6PZS(V)630

(24V)

12x7PzS(V)735

(24V)

12x8PzS(V)840

(24V)

12x2PzS(V)230

(24V)

12x3PZS(V)345

(24V)

(24V)

(24V)

(24V)

12x2PZS(V)240

(24V)

12x3PZS(V)360 '

(24V)

12x4PZS(V)480

(24V)

12x5PZS(V)600 '

(24V)

12x6PZS(V)720

(24V)

20x5PzS(V)525

(40v)

(40v)

(40V)

20x8PzS(V)840

(40V)

20x2PzS(V)210

(40V)

20x3PzS(V)315

(40V)

20x4PzS(V)420

(40V)

. 20x5PzS(V)525

(40V)

20x6PzS(V)630

(40V)

20x7PzS(V)735

(40V)

20x8PzS(V)840

(40V)

20x2PzS(V)230

(40v)

(40V)

(40V)

(40V)

| 20x8PzS(V)920

(40V)

20x2PzS(V)240

(40v)

20x3PzS(V)360

(40V)

(40V)

(40V)

22x5PzS(V)525

(44V)

22x6PzS(V)630

(44V)

22x7PzS(V)735

(44V)

22x8PzS(V)840
(44V)

22x2PzS(V)210
(44V)

22x3PzS(V)315

(44V)

22x4PzS(V)420
(44V)

22x6PzS(V)630

(44V)

22x7PzS(V)735

(44V)

22x8PzS(V)840
(44V)

22x2PzS(V)230

(44V)

(44V)

(44V)

22x6PzS(V)690

(44V)

22x7PzS(V)805

(44V)

22x8PzS(V)920
(44V)

22x2PzS(V)240

(44V)

22x3PzS(V)360

(44V)

. 22x4PzS(V)480

(44V)

(44V)

22x6PzS(V)720

(44V)

24x5PzS(V)525

(48V)

24x6PzS(V)630

(48V)

24x7PzS(V)735

(48V)

(48V)

- 24 x2PzS(V)210

(48V)

24x3PzS(V)315

(48V)

| 24x4PzS(V)420

(48V)

(48V)

24x6PzS(V)630

(48V)
24x7PzS(V)735
(48V)
(48V)

(48V)

(48V)

24x7PzS(V)805

(48V)

(48V)

(48V)

24x3PzS(V)360

(48V)

(48V)

24x5PzS(V)600

(48V)

24x6PzS(V)720

(48V)

36x5PzS(V)525

(72V)

36x6PzS(V)630

(72V)

36x7PzS(V)735

(72V)

36x8PzS(V)840

(72V)

36x2PzS(V)210

(72V)

36x3PzS(V)315

(72V)

36x4PzS(V)420

(72V)

36x5PzS(V)525

(72V)

36x6PzS(V)630

(72V)

(72V)

36x8PzS(V)840

(72V)

36x2PzS(V)230 !

(72V)

~ 36x3PzS(V)345

(72V)

(72V)

. 36x6PzS(V)690

(72V)

36x7PzS(V)805

(72V)

36x8PzS(V)920

(72V)

36x2PzS(V)240

(72V)

36x3PzS(V)360

(72V)

36x4PzS(V)480

(72V)

36x5PzS(V)600 '

(72V)

36x6PzS(V)720

(72V)

(80V)

40x6PzS(V)630

(80V)

40x7PzS(V)735

(80V)

40x8PzS(V)840

(80V)

(80V)

(80V)

40x7PzS(V)735

(80V)

40x8PzS(V)840

(80V)

40x2PzS(V)230

(80V)

40x3PzS(V)345

(80V)

(80V)

40x7PzS(V)805

(80V)

40x8PzS(V)920

(80V)

40x2PzS(V)240

(80V)

(80V)

40x4PzS(V)480

(80V)

40x5PzS(V)600

(80V)

40x6PzS(V)720

(80V)
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Product Range

LEAD-ACID TRACTION ACCUMULATORS AND BATTERIES TYPES PzS & PzV

| 7PZS(V)840

(2v)

- 8PzS(V)960 ° - 24x8PzS(V)960

(v)

| 2PzS(V)250 | 24 x2PzS(V)250

(2V)

- 3PzS(V)375 ~ 40x3PzS(V)375

V)

| 4PzS(V)500 20x4PzS(V)500

(V)

- 5PzS(V)625 ~ 36x5PzS(V)625

@v)

: 6PzS(V)750 . 40x6PzS(V)750 |

(V)

- 7PzS(V)875 - 36x7PzS(V)875

(2V)

 8PzS(V)1000 20x8PzS(V)1000 :

(2v)

- 2PzS(V)280 - 20x2PzS(V)280

(2v)

| 3PzS(V)420 | 40x3PzS(V)420

(2v)

- 4PzS(V)560 - 40x4PzS(V)560

(V)

- 5PzS(V)700 - 40x5PzS(V)700

(V)

- 6PzS(V)840 © 40x6PzS(V)840

@v)

12x8PzS(V)960
(24V)

12x2PzS(V)250
(24V)

12x3PzS(V)375
(24V) :

12x4PzS(V)500
(24V)

12x5PZS(V)625
(24V) :

12x6PZS(V)750
(24V) :

12x7PZS(V)875
(24V) :

12x8PZS(V)1000 '
(24V) :

(24V)

12x4PZS(V)560
(24V)

12x5PZS(V)700
(24V)

12x6PZS(V)840
(24V) :

| 20x7PzS(V)840

(40V)

20x8PZS(V)960

(40V)

20x2PzS(V)250

(40V)

20x3PzS(V)375

(40V)

(4ov)

(40V)

20x7PzS(V)875

(40V)

(40V)

(40V)

| 20x3PzS(V)420

(40V)

20x4PzS(V)560

(40V)

20x5PzS(V)700

(40V)

(40V)

(44V)

(44V)

22x3PzS(V)375
(44V)

22x4PzS(V)500
(44V)

- 22x5PzS(V)625

(44V)

. 22x6PzS(V)750

(44V)

22x7PzS(V)875
(44V) :

22x8PzS(V)1000
(44V) :

22x2PzS(V)280
(44V)

22x3PzS(V)420
(44V)

22x4PzS(V)560
(44V)

22x5PzS(V)700
(44V)

- 22x6PzS(V)840

(44V)

| 24x7PzS(V)840

(48V)

(48V)

(48V)

24x3PzS(V)375

(48V)

24x4PzS(V)500

(48V)

(48V)

24x8PzS(V)1000

(48V)

- 24 x2PzS(V)280

(48V)

24x3PzS(V)420

(48V)

24x4PzS(V)560

(48V)

24x5PzS(V)700

(48V)

24x6PzS(V)840

(48V)

© 36x6PzS(V)750

36x7PzS(V)840
(72V) :

36x8PzS(V)960
(72V) :

36x2PzS(V)250
(72V) :

36x3PzS(V)375
(72V)

36x4PzS(V)500
(72V)

(72V)
(72V)

(72V)

36x8PzS(V)1000
(72V) :

36x2PzS(V)280
(72V) :

36x3PzS(V)420
(72V)

(72V)

(72V)

40x8PzS(V)960
(80V) =

40x2PzS(V)250
(80V)

(80V)

40x4PzS(V)500
(80V)

40x5PzS(V)625
(80V) :

(80V)

40x7PzS(V)875
(80V) '

40x8PzS(V)1000 :
(80V) :

40x2PzS(V)280
(80V) :
(80V)
(80V)

(80V)

(80V)

© 7PzS(V)980

v)

12x7PZS(V)980 '
(24V)

| 22x7PzS(V)980

(44V)

24x7PzS(V)980

(48V)

. 40x7PzS(V)980

(80V)

- 8PzS(V)1120 °

v)

12x8PzS(V)1120 :
(24V) :

(40V)

- 22x8PzS(V)1120

(44V)

24x8PzS(V)1120 :

(48V)

36x8PzS(V)1120
(72V) :

40x8PZS(V)1120 -
(80V)

: 2PzS(V)310

(2V)

12x2PZS(V)310
(24V) :

| 22x2PzS(V)310

(44V)

24 x2PzS(V)310

(48V)

36x2PzS(V)310
(72V) :

40x2PzS(V)310
(80V)

(2V)

© 12x3PzS(V)465

(24V)

20x3PzS(V)465

(40V)

22x3PzS(V)465
(44V) :

24x3PzS(V)465

(48V)

36x3PzS(V)465
(72V)

- 40x3PzS(V)465

(80V)

| 12x4PzS(V)620

(24V)

20x4PzS(V)620

(40V)

22x4PzS(V)620
(44V)

24x4PzS(V)620

(48V)

36x4PzS(V)620
(72V)

40x4PzS(V)620
(80V)

- 5PzS(V)755

(2v)

(24V)

- 20x5PZS(V)755

(40V)

22x5PzS(V)755
(44V)

24x5PzS(V)755

(48V)

36x5PzS(V)755
(72V) :

40x5PzS(V)755
(80V) :

- 6PzS(V)930

(2v)

- 20x6PzS(V)930

(40v)

22x6PzS(V)930 !
(44V)

24x6PzS(V)930 '

(48V)

36x6PzS(V)930
(72V)

. 40x6PzS(V)930

(80V)

- 7PzS(V)1085 :

(2v)

12x7P2S(V)1085 -
(24V)

20x7PzS(V)1085

(40v)

22x7PZS(V)1085
(44V)

24x7P2zS(V)1085 :

(48V)

36x7PZS(V)1085
(72V)

40x7PzS(V)1085
(80V) :

| 12x8PZS(V)1240

(24V)

20x8PzS(V)1240

(40V)

22x8PZS(V)1240 |
(44V)

24x8PzS(V)1240

(48V)

36xBPZS(V)1240
(72V)

Velikolukskiy Accumulator Factory «IMPULS»
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MNepeyeHb BbiNycKaemMon NpoayKumm

CTALIMOHAPHbBIE CBMHLIOBO-KUCJIOTHbIE AKKYMYNISATOPbI STATIONARY LEAD-ACID BATTERIES
CTAPTEPHbIE CBUHLIOBO-KUCJIOTHBIE AKKYMYNSATOPHbIE STARTER LEAD-ACID BATTERIES

BATAPEW 1111 IOKOMOTHUBOB THUMA 2TH-450 FOR LOCOMOTIVES TYPE 2TN-450

CTAUNOHAPHbIE CBUHLIOBO-KUCJIOTHBIE AKKYMYJIATOPDI Angd SAMETOK / NOTES
STATIONARY LEAD-ACID BATTERIES

OPzV (reneBbii 3NEKTPOSINT)
(gel electrolyte)

CTAPTEPHbBIE CBUHLIOBO-KUCJIOTHbIE AKKYMVYJIATOPHbLIE BATAPEU
414 IOKOMOTUBOB TUNA 2TH-450

STARTER LEAD-ACID BATTERIES FOR LOCOMOTIVES TYPE 2TN-450

54 Benvikonykckuii AKKymynsitopHbin 3asog «MMYNbC» Velikolukskiy Accumulator Factory «IMPULS» 585



IS BAMETOK / NOTES

56 Benvukonykckuit AKKymynsitopHbin 3asog «MMYNbC»
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CAAENAHO B POCCUU
MADE IN RUSSIA
Benukonykcknin AKKyMynsaTOpHbIid Velikolukskiy Accumulator
3asop «MMIYIbC» Factory «IMPULS»
000 «BA3 «MMYIIbC» VAZ Impuls, Ltd
182115 Poccus, MckoBckas o6nactb, Gogolya str. 3, room 3, Velikiye Luki,
r. Benukue Jlyku, yn. forons, 4. 3, nom. 3 Pskov region, 182115, Russia

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