QHAWKER

CTAUMOHAPHBIE CBNHLIOBO-KUCITIOTHBIE BATAPEW 3AKPbITOIO TUMMA

VENTED LEAD ACID STANDBY BATTERIES

Installation, operating
and maintenance instructions

MHCTpYyKLUMA NO MOHTaXYy, 3KCnnyaTauum
TEXHUYECKOMY OOCNny>XUBaHUIO

Safety precautions

Batteries give off explosive gasses. They are filled with dilute sulphuric acid, which is very corrosive. When working with sulphuric acid, always
wear protective clothing and glasses. Exposed metal parts of the battery always carry a voltage and are electrically live (risk of short circuits).
Avoid electrostatic charge. The protective measures according to EN 50272-2 must be observed.

Mepbl NpefoCcTOPOXHOCTH

Bbigensiowmecs npv 3apsige rasbl B3pbiBoonacHbl. baTapen cogepkaT pa3GaBneHHy0 CEpHYIO KUCIOTY, KoTopas SBNSETCS CUMbHO €KUM
BeLlecTBoM. Npu paboTe c aNeKTPoNMTOM Bcerga HadeBaTh 3allUMTHbIE OYKU U 3aluUTHYIO odexay. MeTannuyeckue aetanu afemMeHToB
6aTapew Bcerga HaxoasTCsl MO, HANPsBKeHMEM (OMacHOCTb KOPOTKOrO 3aMblkaHust). M3GeraiiTe anekTpocTaTuyeckoro HanpsbkeHusi. CTporo
cobntoaanTe Mepbl NpefocTopoxHocTn cornacHo EN 50272-2.

- Note operating instructions
- Wsyuute MHCTPYKUMIO MO KCTNyaTaLmum u
obcnyxunBaHuio

- Risk of explosion and fire.

Avoid short circuits

- OnacHocTb B3pbiBa 1 Bo3ropaHusi! N3beraTtb
KOPOTKOro 3amblkaHus!

- When working on batteries wear safety glasses
and protective clothing.

Mpu paboTe ¢ 6aTapesmn HageBaTb 3alUUTHbIE
OYKV 1 3aLLUUTHYIO ofexay.

Electrolyte is highly corrosive.
OneKTPonuT SIBMSIETCS OYEHb €KUM BELLECTBOM.

- No smoking. Do not allow naked flames,

hot objects or sparks near the battery, due to
the risk of explosion or fire.

KypuTb 3anpelyeHo! He gonyckaTb OTKpbITOrO
OrHS1, TIIeHUs NN UCKpbl BOBNu3n Gatapew, T.K.

- Danger. Cells are heavy. Make sure they

are safely installed. Only use suitable
transport and lifting equipment.

- OcTopoxHO! AnemeHTbl o6nagatoT 6onbwmnmM

CyliecTByeT OnacHOCTb BO3ropaHus 1 B3pbisa. Becom! Cneaute 3a 6e30nacHOCTbIO yCTaHOBKM!
Wcnonb3yinte Ans nogbema v TpaHCropTUPOBKY
6aTapev TONbKO NpeAHa3HaYeHHble Ans 3TOW Lenmn
- Wash all acid splash in eyes or on skin npucnocobnexus.
with plenty of clean water and seek
immediate medical assistance

- B cnyyae nonagaHusi CEpHOMN KUCIOTbI B
rnasa uUnm Ha Koxy NpOMbITb NOPaXXeHHbIE
MecTa GOMbLUNM KONMUYECTBOM YMCTOW BOAbI U
obpaTuTbCs HemeaneHHO k Bpayy. Oaexay,
3arpsi3HEHHYI0 CepPHOW KUCMOTON, NPOMbITb
BOJOW.

- Electrical hazard
- Bblcokoe anekTpuyeckoe HanpsikeHve
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Recycling and disposal of used batteries

Used batteries contain valuable recyclable materials. They must not be disposed of with the domestic

waste but as special waste. Modes of return and recycling shall conform to the prevailing regulations y
in operation at the site where the battery is located.

MepepaboTtka n yTunusauumsa 6atapen Pb
Wcnonb3oBaHHble GaTapen cogepkat BellecTsa, noanexalume nepepabotke. 3anpeLuaercs yTunuamposaTb Jon’
6aTapeu BMecTe ¢ 6bIToBbIM MycopoM. [poueaypa Bo3Bparta v yTMnsaumm 4ofkKHa COOTBETCTBOBaTb % <9
[OeViCTBYIOLLMM MONOXEHUsIM B TOW CTpaHe, rae AaHHas GaTtapesi cnonb3yeTcs.

Warranty FapaHTus

Any of the following actions will invalidate the warranty — Mpu HecobnoAeHUN MHCTPYKLMM MO 3KCNyaTaummn n o6cnyxvBaHuio, npu
Non-adherence to the Installation, Operating and Maintenance instructions. PEMOHTE C UCMONb30BaHMEM HEOPUIMHAMBHBIX 3an4YacTen, Npu NCNofb30BaHUN
Repairs carried out with non-approved spare parts. Application of additives to the [06aBOK K 3NEeKTPONMTy, CaMOBOJIbHbIX BMeLLaTENbCTBAaX —

electrolyte. Unauthorized interference with the battery. rapaHTusa npekpawaercs.

Handling Keep Flames Away Tools
Use tools with insulated handles. Do not drop or place

Discharge any possible static electricity from metal objects onto the battery. Remove rings, watch

Clothes by touching an earth connected part. and metal articles of clothing that might come into
contact with the battery terminals.

Vented lead-acid batteries are supplied in a fully charged
state and must be unpacked carefully to avoid short
-circuit between terminals of opposite polarity.

Bartapeu 3akpbiTOro TMnNa NoCTaBNAOTCA B MNOMHOCTHIO
3apsKeHHOM COCTOSIHUM U [OMKHbI pacrakoBbIBATLCS
aKKypaTHO BO u13bexaHne KOpoTKUX 3aMblkaHUin Mexay
6opHamMu pasHoW NONSIPHOCTM.

CHuMaliTe cTaTU4ecKoe 3N1eKTpMYecTBO
MPUKOCHOBEHMSAM K 3a3€MJIEHHBIM YacTsM
obopynoBaHusi.

Mcnonb3ayiiTe TONbKO M30IMPOBAHHbLIE MHCTPYMEHTbI.
He poHsiTb 1 He knacTb Ha GaTapeto MeTannuyeckve
npeametbl. CHUMaiiTe ¢ cebs Bce meTannuyeckne
npeaMeThbl. KonbLa, Yackl npu pabote c 6aTapeen.



DELIVERY AND STORAGE

Inspect for
components.
Store the battery in a dry, clean and preferably cool
and frost-free location. Do not expose the cells to
direct sunlight as damage to the container and
cover may occur.

signs of damage or missing

As the batteries are supplied charged, storage time
is limited. In order to easily charge the batteries
after prolonged storage, it is advised not to store it
more than

3 months at 20°C
2 months at 30°C
1 month at40°C

A refreshing charge shall be performed after this
time.

Failure to observe these conditions may result in
greatly reduced capacity and service life.

The refreshing charge shall be carried out
according to clause a) of the Commissioning
Charge paragraph below. Alternatively cells can be
float charged at the recommended float voltage
(see table 5) during storage.

If the batteries are supplied dry charged, the
storage time shall not exceed 2 years. For filling,
see special instructions on filing and
commissioning of dry charged batteries.

Storage of a battery after use

Never store a battery discharged but ensure it is
perfectly charged before storage. Storage times
quoted above (before use) also apply after use.

INSTALLATION

The electrical protective measures, the
accommodation and ventilation of the battery
installation must be in accordance with the
applicable rules and regulations. Specifically EN
50272-2 applies.

The battery should be installed in a clean, dry area.
Avoid placing the battery in a warm place or in
direct sunlight. The layout of the charging room
must allow easy access to the batteries.

Approved battery racks are recommended for
proper installation. Place the cells or monoblocs on
the rack and arrange the positive and the negative
terminals for connection according to the wiring
diagram.

Battery cells are usually installed in series.

Cells in parallel strings

Vented cells and monoblocs may be connected in
parallel to give higher current capability. In the case
of parallel connected strings use batteries of the

NMOCTABKA U XPAHEHUE

lMocne pocTtaBku npoBepbTe Gatapen Ha Hanuuve
MOBPEXAEHUA N KOMMNIEKTHOCTb.

Batapen cnegyer xpaHuTb B CyxXOM, MpPOXragHOM
MOMeELLEHMN NPU MOJNOXNUTENBHBIX TemnepaTtypax. Bo
n3bexaHne MOBPEXOEHWA KOpnyca W KPbILWKK
GaTapenm  Henb3s  noaBepraTb  BO3AENCTBUID
COITHEYHOro CBeTa.

Mpn noctaBke B 3apsPKEHHOM COCTOSIHUM CPOK
XpaHeHus ©Gatapenn 6e3 npoBefeHud  3apsaa
orpaHunyeH. Ytobbl nerko 3apsaautbe 6atapeto nocne
NPOOOIIKUTENBHOTO XPaHEHWsi, PEKOMeHAyeTCs He
XpaHuTb b6aTapeto Gonee:

kaxgble 3 mecsiya npu 20°C
kaxgble 2 mecsiya npu 30°C
Kaxgbln mecsiy, npu 40°C

Mocne aToro BpeMeHu A0MKEH NPON3BOANTLCS
BOCCTaHaBMMBAOLLMIA 3apsg.

HecobntogeHne OaHHbIX YCMOBWUIA MOXET MOBMMSATb
Ha eMKOCTb BaTapeun 1 cokpaTUTb CPOK CIyXObl.
Hosapsg 6atapen NpousBOAMTCS B COOTBETCTBUM C
pasgenom «Bsog B akcnnyatauuio», NyHKT a) WUnm
0). B kayecTBe anbTepHaATUBbLI 3MEMEHTbI MOryT

XpaHUTbCA  ANUTENbHOE  BpemMs B pexuMe
noaaepXuBaroLLero 3apsga (HanpspkeHne
noaaepXkuBaroLLero 3apsaa cm. Tabn.s).

Mpn nocTtaBke Ccyxo3apsbkeHHbIX 6aTtapen  Cpok ux

XpaHeHnA He O0IKeH npeBbillaTb 2 roga. Mo BBOAOY
B 3KCnnyataunr Cyxo3apsAXeHHbIX 6aTape|7| CM.
OTAENIbHYHO MHCTPYKLNIO.

XpaHeHue nocne BBoAa B 3KcnyaTaumio
3anutble 6aTtapen MOryT XpaHUTbCA TONbKO B
abconTHO 3apsKEHHOM COCTOSIHUMN.
BbllwenprBeeHHble CPOKM XpaHeHus Gatapen 6e3
3apsaa OevcTBYIOT U B 3TOM Cry4ae.

YCTAHOBKA

Mepbl anekTpoGe3onacHoCcTy, ycTaHoBKa "
BeHTUNAUuS Gartapeit [AOMKHbl COOTBETCTBOBATb
OECTBYIOLWMM  MpeanuMcaHnusM W npasunaMm, B
ocobeHHocTu cTaHgapTtam EN 50272-2.

YcTaHoBka OaTapen NpoOM3BOAUTCS B 4YNCTOM W
cyxoM nomelleHnn. CneayeT wusberatb NpsIMOro
BO3OENCTBUS COMNHeYyHoro cBeTa. [omkeH ObiTb
obecneveH cBoboAaHbIM npoxoad K GaTapesm.
MNpumeHanTe peKkoMeHOOBaHHble CTennaxum Aangd
YCTaQHOBKM OaTapen.OneMeHTbl WM MOHOGMOKM
YCTaHaBNUBAKTCS Ha CTENNaxu U COeLuHSATCA
nepemMblYKaMy COrflacHO 3NIEKTPOCXEME.

AnemMeHTbI Oatapeun coenHAITCSA
nocnenoBaTersbHO.

MapannenbHoe noaknvyeHue

Bo3moxxHo napannesnbHoe NoAKNIYeHne
3MeEMeHTOB unmn 6no4HbIX GaTapen ana OOCTUKEHUS
bonee BbICOKMNX eMKOoCTeN. Mpwn 3TOM
pekoMeHAyeTCs  JKchnyatauus OAMHaKOBbIX MO
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same capacity, design and age only with a
maximum of 4 parallel strings. The resistance of the
cables in each string must be the same, e.g. same
cross-section, same length. Connect the battery
strings in parallel at the end terminals.

Check that all contact surfaces are clean. If
required, clean with a brass brush. Tighten the
terminal screws, taking care to use the correct
torque loading (Tab.1). To avoid damage to the
plastic materials, do not use grease. Fit the covers
supplied for protection against inadvertent contact.
Make sure that all caps are closed.

Tab. 1: Torque loadings for terminal screws

Torque
Type of cell or monobloc (Nm)

TUBULAR

OPzS ( M10-female) 25
OpzS-OpzSC (M12male) 18
GLS Plus (M8) 15
OPzS-SCPDR ebonite (male) 40
OPzS ebonite (M10-female) 25
PASTED

OP-OPC-OPS-OPSC 18

Vb or UPS H monobloc M8 15
Vb/Vb H single cell M10 25

Carefully follow the polarity sequence to avoid short
circuiting cell groups. A loose connector can make
adjusting the charger difficult, create erratic
performance and possible damage to the battery
and/or even personal injury.

Finally, with the charger switched off, the battery
fuses removed and the load disconnected, connect
the battery to the D.C. power supply.

Ensure that the polarity is correct - positive terminal
of the battery to the positive terminal of the charger.
Switch on the charger and charge according to the
commissioning charge paragraph below.

The first charge must be monitored to ensure that
the limits are not exceeded and that no
unacceptable temperatures occur.

The electrolyte level on delivery can vary. The final
electrolyte level will be achieved after the
commissioning charge. Small quantities (up to 3
mm) can be topped up with distilled water.

TUMY, KOHCTPYKUMM W BPEeMeHW IKcniyatauum
OaTapen He Oonee 4yemM B 4 napannenbHbIX

3BEHbAX. 3HayeHust COMpoTMBIEHUS kabens B
3BEHbAX  [JOIMKHBI  ObITb MO  BO3MOXHOCTU
OAMHAKOBbIMW (HampuMep, OAMHAKOBOE CeuYeHue,
OnviHa). MapannenbHoe noAknoyeHne

OCYLLECTBNSAETCA Ha KOHLEBbIX MOSOCHBLIX BbIBOAAX
3BeHbeB HbaTapen.

KOHTaKTHble NMOBEPXHOCTM MOJSIIOCOB U MepeMblYek
OOMKHbl  ObITb  YACTBIMM, MpPU  HEOOXOAMMOCTU
cnegyet oyullatb MX NATyYHHOW KOPOHOW LLETKOMW.
He npumeHsiiTe XupocodepallmMx BeLLecTB, T.K.
3TO MOXET NoBpeanTb MriacTMaccy.

3aTaHyTb nontocHble 60onTbl C Y4ETOM MOMEHTa
3aTskkm  (Tabn.1). Bo wusbexaHne noBpexageHumn
HaZeTb KPbILLKW, BXOASALWME B KOMMNIEKT NOCTaBKW.

Tabn.1 MomMeHT 3aTskku nontocHoro bonTta

MomeHT
Tun 3aTAKKN

(Hm)
MaHuupHasa nnacTtuHa +
OPzS (BHyTp.pessba M10) 25
OpzS-OpzSC (sHyTp. pesbba M12) | 18
GLS Plus (M8) 18
OPzS-SCPDR  36ohut. Hap. pesbba | 40
OPzS 360HuT. BHYTP. peasba M10 25
HamasHasa nnacTtuHa +
OP-OPC-0OPS-OPSC 12
Vb/UPS H moHobnok M8 o5
Vb/Vb H otnenbhbiit anement M10

Cnepnyet cobntogate MONsPHOCTL BO u3bexaHune
KOpPOTKMX  3aMblkaHuiA. He  npucoegnHeHHas
nepemblyka MOXET nNPUBECTU K HenpaBWibHON
HacTpoike 3apsgHOro YCTPOMCTBA, 3HAYUTENBHO
YMEHbLUINTb MOLHOCTb 6aTtapen u HaHecTu yuiepd
OaTapee nnu YenoBeky, paboTaroLeMy C HEN.
Tenepb nogknioumMTe Gatapeld K  MCTOYHUKY
MOCTOSIHHOTO TOKa, npu 3ToM 3Y [OMmMKHO ObiThb
BbIKMIOYEHO, yAarneHbl npegoxpaHuTeny Gatapen u
OTKIIOMEHA Harpyska. YOeauTtecb B MpaBWIIbHOWM
nonapHocTn (MOMOXUTENbHbIM MNonoc GaTapen K
nonoxutenbHon knemme 3Y). Bknountb 3apsgHoe
YCTPOWCTBO M MPOU3BECTU 3apsg COrnacHo pasgeny
«BBog B akcnnyatauuto».

MepBbIn  3apsig  HEOGXOAMMO MPOBOAMTL  MoOp,
KOHTpOIeM, BO n3bexaHve NnpeBbILLEHUS
npefenbHbIX  3HAYEeHUW  UNU - HeJOoNyCTUMbIX
Temneparyp.

B 3aBucMmMoCTM OT TpPaHCMOPTUPOBKN YPOBEHb
NOCTaBMEHHOIrO  3neKkTponuta MOXEeT ObITb

pa3nuyHbiM. OKOHYaTENbHLIN YPOBEHL 3NEKTponMTa
OOCTUraeTcsi TONMbKO Mocne 3apsiga npu BBOAE B
aKcnnyaTaumto. OTcyTcTBYylOLWEE KONM4ecTBO
anektpormta (4o 3  MM)  MOXeT  ObITb
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COMMISSIONING CHARGE

When commissioning a new battery supplied filled
and charged (first charge), follow procedure a) b) or
c). Procedures a) or b) are recommended.

a) IU method (boost charge):

At a raised voltage of 2.33 — 2.40V/cell. The
charging time will be 12 to 36 hours depending on
the initial charge conditions.

The current must be limited to 4 x l1o.

b) | method (boost charge):

With a constant current of 2.5-5 A/100 Ah with a
final charging voltage of 2.50-2.75 V/cell. The
charging must be monitored. The charging time can
be 6 to 24 hours. If the maximum temperature of
+45°C is exceeded, charging must be terminated,
continued at a reduced current, or temporarily
switched to float charging. Boost charging must be
immediately switched off or switched to float
charging when the fully charged state is reached.

The fully charged condition has been achieved
when, for a period of 2 hours, the cell voltages do
not continue to increase and the charging current
does not continue to decrease. The nominal specific
gravity shall be achieved at the end of charge
(tolerance:+ 0.01).

For minimum end of charge voltages using the
constant current characteristic see table 2.

Tab. 2: end of charge voltages

Charging 25°C 35°C 45°C
current

0.50 x l1o 2.65V/c 2.60V/c | 2.55V/c

0.25 x l1o 2.60V/c 2.55/c 2.50V/c

c) Float charge:

With the recommended float voltage according to
table 5. Full capacity will be obtained after a longer
period of 4 to 6 weeks depending on the state of
charge.

STANDBY OPERATION / FLOAT CHARGE

Float Voltage

The recommended float / charge voltage is 2.23
Vicell or 2.25 V/cell per cell at 20°C depending on
the specific type (see table 5). The charger voltage
amounts to Uno per cell x no. of cells (tolerance + 1
%). If the average battery temperature exceeds the
recommended operating temperature range of
+10°C to +30°C, the float charge voltage shall be
reduced by (Tcell - 30) x 0.003V/ cell when the
temperature exceeds +30°C (but not less than

KOMnNeHcnpoBaHO JJ,I/ICTIAJ'IJ'II/IpOBaHHOVI BOJON.

BBOA B 3KCMNYATALUIO

Beog B okcnnyataumio (NepBblid  3apsii) HOBOW
H6aTapen, NOCTaBMEHHON B 3aNNTOM W 3apPSXKEHHOM
COCTOSIHUKM,  MOXEeT  NPOBOAUTLCH  CriegyloLwum
o6pa3som (pekomeHayeTca metog a) unm 6):

a) 3apsp no rpacuky IU (MHTEeHCUBHBbIN 3apsan):
MpoBoguTCA MpX MOBLILEHHOM HaMpPsPKEHUN OT
2,33 no 2,40 B/an. Bpemsa 3apsga coctaBnset B
3aBMCUMOCTU COCTOSIHUA BaTapen B Ha4vane 3apsiga
oT 12 po 36 4. BenunuuHa 3apsgHOro Toka He
[OIMKHa npeBbiwaTth 4xlqg.

6) 3apsap no rpaduky | (MHTEeHCUMBHBbIV 3apapn):
MpoBoauTCcs Npy NOCTOSAHHOM TOKe OT 2,5 oo

5 A Ha kaxgble 100 Ah eMKOCTM [0 KOHEYHOro
HanpsbkeHun oT 2,50 go 2,75 B/an. 3apsag cneayet
npoBoguTb nopg  koHTponem. Bpewms 3apsapa
cocTtaBnsieT oT 6 Ao 24 yacos. Ecnn Temnepatypa
npesbicuT 45°C, 3apsg crnegyeT  NpekpaTuThb,
YMEHBLNTb TOK UK MEPENTN Ha pexuM noasapsiaa
0o oxnaxgeHuss 6Gatapeun. [locne [OCTWKEHUS
nonHoro 3apsiga ©Gatapeto cnefyet HeMeaneHHo
OTKIMIOYUTb MM NEPEBECTU Ha Noa3apsa.

MonHbIn 3apaa OOCTUMHYT, eCnin B TeYeHue 2 4acoB
3Ha4YeHMs1 HanpskeHWst 3neMeHToB Oonblue He
YBEMNUYMBAKOTCA U 3apsiaHbIA TOK HE YMEHbLUAEeTCS.
HomuHanbHas NNOTHOCTb 3NeKkTponuTa [OoSbkHa
OblTb OOCTUrHYTa B KOHUe 3apsga (cm. Tabn.5,
oTknoHeHue +£0,01kr/n).

HanpsbkeHnss B KOHUe 3apsiga npu BBOOE B
3KcnnyaTaumio nNpyu NOCTOSAHHOM TOKE MpUBEAEHbI B
Tabn.2.

Tabn.2. HanpsikeHuns B KOHLe 3apsaa

BapsagHbin | 25°C 35°C 45°C
TOK

0.50 x lo 2,65B/an | 2,60B/an | 2,55B/an
0.25 x l1o 2,60B/an | 2,55B/an | 2,50B/an

c) Nopnsapsa:

lMpoBoguTCA Mpu HaMpsbkeHUM cormnacHo Tabn.5.
lMonHas emMKOCTb AOCTUraeTcs Nub nocne 3apsiga
B TeyeHue 4-6 Hegenb.

NAPANNENbHbIN PE3EPBHbIA PEXUM
AKCNNYATAUUU

Mopsapsan

HanpsxeHune noasapsga npu pe3epBHOM

napannensHOM peXxume 3KChyaTtauun coctaBnsieT
2,23 vim 2,25 B/an npn 20°C B 3aBUCUMOCTM OT
TMna 6atapeun (cm.Tabn.5). HanpspkeHne 3apsigHoro
YCTPONCTBA AOMKHO cocTaBnATb Uy, /anemMeHT X
KONM4eCTBO 3M1eMeHTOB (OTKIMOHeHue +1%).

Ecnu Temnepatypa gnuTensHoe BpemMsi COCTaBnsieT
bonee +30°C, To cneagyeT YMEHbLUUTL HanpsiXeHne
nogsapsaa Ha (T, - 30) x 0,003 B/an (HO He MeHee
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2.18V/c) and shall be increased by (10 — Tcell) x
0.003V/cell when the temperature is less +10°C.
Deviations of individual cell voltages of —0.05 to
+0.10V/c may be observed. However the total
voltage of the battery shall be within the limits
stated above.

Charging Current

Limitation of the charging current is not required
under float charge condition.

At higher charge voltages up to 2.40 V/c the charge
current shall be limited to 4 x l1o. After reaching the
gassing voltage of 2.40 V/c a current limit of 2.5 to 5
A/100 Ah is recommended (see Table 3).

Tab. 3: Limits of charging current

yem po 2,18 B/an), npu temnepaTtype meHee 10°C
noBbicuTb ero Ha (10-T,;) x 0,003 B/an.
Honyctnmble OTKITOHEHMS oT HanpsPKeHUs
oTAenbHbIX anemenToB go -0,05 u +0,10 B/an.
OO6Lee HanpsbkeHNe OOMKHO OAHAKO HaxoaWUTbCs B
avanasoHe +1%.

3apsgHble TOKU

BenvunHa 3apsigHbiX TOKOB MpW  3KChnyatauuu c
noasapsifioM He orpaHuyeHa. [pu NOBbIWEHHbIX
HanpsbkeHuax go 2,40 B/an 3apsagHeii TOk cnegyet
orpaHnumTb 80 4xlyp NpY OAOCTVXKEHWUN HanpspKeHUS
razoobpasosaHus 2,40 B/an TOK crnegyeT
orpaHmnunTb 0o 2,5 — 5 A/100 A/4 (cm. Tabn.3):

Tabn.3. MNpeaenbHble 3Ha4YeHUs 3apsiAHOIo Toka

Charging Max.Charge Cell Temperatue Makc. 3ap. HanpspkeHue Mpep. 3Hau.
Current per S Mpadcmk Tok Ha Temnepa-
prosses 100 Ah Voltage limits sapsna 100A/Y 3MemMeHTOB Typbi
e Recommend. | 2,33-2,40 V/d v 540A | 2,33-2,40 Blon
5A - 40 A
" 7.00A - Atzdovic | T4%°C 7.00A- | npu240Blen | t4°C
dropping to W
method 3,50 A At 2,65V/c resp. 3,50 A npu2,65B/an
I-method |
0°C 0°C
(above 25At05A | 2,50-2,75 V/d (€2:40B/om)| 5550 | 2,50-2,75B/on
2,40 V/c)

Boost Charge

To reduce the recharge time the battery may be
recharged at 2.33 — 2.40 V/cell with a current limited
to 4 x lo . Boost charging must be switched to float
charging when the fully charged state is reached.

Ripple Current

In the standby operation mode the effective value of
the A.C. ripple current must not exceed 5 A per 100
Ah C10, otherwise reduced operational life must be
expected.

TEMPERATURE

The permissible operating temperature range is 0°C
to +55°C.

The recommended operating temperature range is
+10°C to +30°C. All technical data relates to the
rated temperature of +20°C. Higher temperatures
reduce the operational life. Lower temperatures
reduce the available capacity.

Do not expose cells to direct sunlight.

Effect of temperature on capacity

If the battery operating temperature is different from
20°C, a correcting factor is to be applied to capacity
value taking into account discharge time.

WUHTeHCMBHBLIN 3apsaf

[nsa cokpalieHus nepuopa 3apsga 6atapesd moxer
3apskatbCs  nNpu  HanpsbkeHun  2,33-2,40B/an.
BenuuvHa 3apsgHoro Toka oOrpaHudvMBaeTcd [0
4xlqo, Mocne pocTuxeHUs NOMHOro 3apsga crneayet
nepenTn Ha pexuMm noasapsaja.

MepemeHHasn cocTaBnsiOWas BbINPSAMIEHHOro
TOKa

Mpwu pe3epBHOM napannensHoMm pexvmMe
akcnnyataumm adpekTMBHOE 3Ha4YeHue
nepemMeHHON COCTaBMsoLWEen BbINPSAMIEHHOrO TOKa
He OOMKHO npeBbiwaTb 5 A Ha kaxable 100 Ah
HOMWHanNbLHOM eMKocTU. B npoTuBHOM cnyyae cpok
cnyx6bl 6aTtapeun 6ygeT cokpallaTbes.

TEMNEPATYPA

HonycTtumas TemnepaTypa npu 3Kcnnyatauuu
Oatapen coctaBnsetr ot 0°C po +55°C.
PekomeHayembli ananasoH TemnepaTyp

coctaenser or +10°C pgo +30°C. TexHudeckue
OaHHble  OencTBuTenbHbl  ANst  HOMWHAarbHOW
TemnepaTypbl +20°C. [lloBbllWeHHbIE TemnepaTypbl
COKpaLLlalT CPOK CNyXObl, MOHWXEHHblE BeAyT K
YMEHbLLEHUIO eMKOCTH BaTapeun.

OnemeHTbl unM Gnoku cnegyet 3awmuiatb  OT
BO34eNCTBUSA NPAMOro CofnHeYHoro ceetal

MonpaBoyHbIe TeMnepaTypHbie KO3(PPULMEHTDI

Temnepatypa okasblBaeT BIUSIHUE HaA EMKOCTb.
Cnenyet y4nTbiBaTh TemnepaTypHble
KO3 UL MEHTDI, npuBedeHHble B Tabnuue.
Temnepatypa oOkpyxarwLlen cpefbl cocTaBnset
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Tab. 4: temperature correcting factors

Discharge time
Tempe
rature Sto 59 1-24
minutes hours
0°C 0,60 0,80
5°C 0,71 0,86
10°C 0,81 0,91
15°C 0,91 0,96
20°C 1 1
25°C 1,05 1,03
30°C 1,08 1,05
35°C 1,10 1,07
40°C 1,12 1,08

Example: A battery with a capacity of 200 Ah at
20°C for a 5 hour discharge will have a capacity of
182 Ah when discharged at 10°C (200 x 0.91).

ELECTROLYTE

The electrolyte is diluted sulphuric acid. The
nominal S.G. of the electrolyte at 20°C is as follows
to table 5.

Tab. 5: Nominal electrolyte specific gravity

20°C.

Tabn.4. TemnepaTypHble KO3(DULMEHTHI

Bpewms paspsiga
Temnepa

Typa 5-59 muth. 1244,
0°C 0,60 0,80
5°C 0,71 0,86
10°C 0,81 0,91
15°C 0,91 0,96
20°C 1 1
25°C 1,05 1,03
30°C 1,08 1,05
35°C 1,10 1,07
40°C 1,12 1,08

Mpumep: Gatapes emkoctbio 200 A4 npu 20°C wu
BpemeHu paspsaga 5 4. npu 10°C 6yget obnagatb
eMKoCTbto Bcero 182 Ay (200x0,91).

ANEKTPOJINT

OnekTtponutomM sBNsSeTcs pasbaBneHHas cepHasi
kncnota. HomuHanbHasi NNOTHOCTb 3nekTponuTa
npy nonHoMm 3apsige GaTapeu ykasaHa B Tabn. 5
npu Temnepatype 20°C.

Tabn.5. HomnHanbHas NIOTHOCTb SNEKTponuTa

OpzS
gpésc OpzSC
Y4
T“j’“"?‘r aLS Plus Manumpras G'bspféus
esign OpzS nnacTuHa SBormr
ebonite
op oP
Pasted OPC UPSH HamasHas OPC UPSH
designe Vb OPS Vb H nnactuHa Vb OPS Vb H
OPSC OPSC
Nom SG 1280 Hom. MnotH 1280
at 20°C 1,240kg/| 1,250 kg/l 1,255 kgl i(g/l npu 20°C 1,240 kr/n | 1,250kr/n | 1,250kr/n |;r/n
Electrolyt Max Medim Medim Max Yposerb Makc CpenH CpepnH Makc
level AnekTpo-Ta ’ ’ ' '
Float volt Hanpsoxen.
o | 2,23 Vic 2,23Vic 2,23V/c 2,25V/c noasapsiga | 2,23 B/an | 2,23 B/an | 2,23 B/an 2,25
at 20°C N
npu 20°C B/an

Tab. 6: S.G. values according to electrolyte level
(at 20°C in kg/l)

Tubular positive plate cells

Tabn.6. T[INOTHOCTb amnekTponuMTa B KI/nm  npwu
pasnM4yHOM YPOBHE aneKTponuta

MonoxutensHas naHUMpHaa nnactuHa

TYPE Minimum | Medium Maximum T™n MUHUMYM cpegHee | MakcuMmym
OpzS - OpzSC 1,260 1,250 1,240 OpzS - OpzSC 1,260 1,250 1,240
GLS Plus 1,260 1,250 1,240 GLS Plus 1,260 1,250 1,240
OpzS ebonite 1,260 1,250 1,240 OpzS 360oHUT 1,260 1,250 1,240




Pasted positive plate cells

TYPE Min. Medium Max.
OP-OPC-OPS-OPSC| 1,265 1,250 1,235
Vb 1,260 1,250 1,240

UPS H 1,300 1,290 1,280

Vb H 1,300 1,290 1,280

NOMINAL LEVEL

Correction of S.G. according to temperature
Electrolyte S.G. varies with temperature. If
temperature is above or below 20°C, specific
gravity readings must be corrected. The
temperature correction factor for S.G. is —-0.0007
per °C.

Example: S.G. of 1.230 kg/l at +35°C corresponds
to a S.G. of 1.240 kg/l at +20°C.

DISCHARGING

End of Discharge Voltage

The battery must not be discharged more than the
capacity specified in the performance tables.
Deeper discharges may damage the battery and
shorten its operational life. As a general rule the
end of discharge voltage shall be limited to the
values listed below:

Tab. 7: end voltages

Discharge time

End voltage
5 min <t< 59 min 1,60 V/c
1Th<t<5h 1,70 V/c
5h <t<8h 1,75 V/c
8h <t < 24h 1,80 V/c

Individual cell voltages may fall below UE by not
more than 0.2 V/c.

A low voltage disconnect is recommended to
prevent deep discharge. Special attention should be
given to small loads that are not automatically
disconnected at the end of discharge

Discharged Cells

Batteries must not be left in a discharged condition
after supplying the load, but must be immediately
returned to recharge mode. Failure to observe
these conditions may result in greatly reduced
service life and unreliability.

[NonoxuTtenbHas HamasHasi nnacTuHa

Tun MUH. cpedHuii | makc.
OP-OPC-OPS-OPSC 1,265 1,250 1,235
Vb 1,260 1,250 1,240

UPS H 1,300 1,290 1,280

Vb H 1,300 1,290 1,280

HOMMWHANBHbIA YPOBEHb SNEKTPOJIUTA
MonpaBoYHbLIN TemmnepaTypHbIN KOo3hpULMEHT
NNOTHOCTU 3MeKTponuTa

MoBbiWeHHbIE TemnepaTypbl MOHWXKaloT, a
MOHWXKEHHbIE MOBBILWAKT MMOTHOCTb 3MeKTponuTa.
[NonpaBoYHbIN TemnepaTypHbIN KoadhpULMeHT
NNoTHOCTM anekTponuta coctaenseT —0,0007 «kr/n
Ha 1°C.

Mpumep: nnoTHOCTb anekTponuta 1,23 kr/n npu
+35°C cooTBeTcTBYET nnoTHocTM 1,24 «kr/n npu
+20°C.

PA3PAN

HanpsikeHue B KOHLe pa3psaa

Mpn paspsige He ponyckaetca paspsa €MKOCTH,
fonblen, 4Yem YykasaHa B COOTBETCTBYHOLLEM
npocnekte Ha GaTapet. B npotuBHOoM cnydae
npovcxoguT rmybokMn paspsag, HaHocsawun yuepb
OaTapee U COKpallalLWuin CpPoK ee Cryxobl.
[onycTmble 3Ha4YeHUs HanpskeHun B KOHUE
3apsiga npvBedeHbl B Tabnvue 7.

Tabn.7. HanpsixeHnsi B KOHUEe paspsiga

HanpsxeHue B

Bpems paspana KOHUe pa3psga

OT1 5 0o 59 muH. 1,60 B/an
Ot1pm05y 1,70 B/an
Or5008uy 1,75 B/an
OT18pm024 4 1,80 B/an

OTaenbHble HanpskeHus1 3reMeHTOB MOoryT ObiTb
HMXe He bonee yem Ha 0,2 B/an.

PekomeHayeTcss  nNpoBOAMTbL  COOTBETCTBYHOLLYHO
3awmuty ot rnybokmx paspagoB. Kputmnyecknmn
SBNAIOTCA Manble pas3psigHble TOKW, KOTopble He
MOryT OTKIIOYaTbCA aBTOMATUYECKM B  KOHUE
paspsiga.

Pa3psikeHHble 35ieMeHTbI

Mocne paspsgoB, a Tawke rnNybokux paspsgos,
bGaTapen crnepyet cpasy xe 3apaguTb. [NpocTou B
paspsKEHHOM COCTOSIHUU npuBoaaT K
3HaAYUTENbHOMY COKpALLEeHU0 Ccpoka Cnyxobbl wu
YMEHbLLEHUIO CTENEHN HAfEeXHOCTU GaTapen.



Important notice
Each deep discharge is abusive and could affect
the life expectancy of the battery.

TESTING

Capacity tests are to be carried out in accordance
with EN 60896-1. Check that the battery is fully
charged. Before testing new batteries it must be
ensured that a sufficient commissioning charge has
been applied, the S.G. is relating to the nominal
value (x 0.01 kg/l) and the battery is fully charged.
Lower S.G. results in lower capacity.

RECHARGE

After a discharge the battery can be recharged at
the operating voltage (float charge voltage).

To reduce the charging time the recharging can be
carried out with the boost charge voltage of 2.33 to
2.40 V/c. The recharging times depend on the
charging procedure and on the charging current
available.

Generally 10 to 20 hours duration can be expected
at charging currents between 5 A and 40 A per 100
Ah nominal capacity.

Recharge 1.2 times the discharged capacity.

During recharging up to 2.40 V/cell the effective
value of the A.C. ripple current can reach a
temporary maximum 10 A per 100 Ah nominal
capacity.

Equalising Charge

After a deep discharge or after inadequate
recharging, an equalising charge is necessary. This
can be carried out as follows:

a) at constant boost charge voltage of 2.33 — 2.40
V/cell for a maximum of 72 hours.

b) with | charge method according to the
commissioning charge paragraph above, clause b).
If the maximum temperature of 45°C is exceeded,
charging must be terminated or continued at a
reduced current or temporarily switched to float
charging. The end of equalising charge is reached
when the S.G. of the electrolyte and the cell
voltages have not risen for a period of 2 hours.
Because the permissible system voltage level may
be exceeded when charging at increased voltages,
suitable measures should be taken to protect the
load circuits, e.g. charging «off linex.

MAINTENANCE/CHECKS

Water topping
Top up the electrolyte level to the nominal level, but

Fny6okun paspsag
Kaxpgbin  rnybokuin  paspsii  MOXeT nNpuBecTn K
COKpalLLIEHNIO cpoka cny0bl 6aTapeu.

UCNbITAHUA

McnbiTaHnas emkocTM npoBoasTtcst cornacHo EN
60896. yactb 1. lNepen npoBedeHUEM UCMbITaHUS
ybegntecb B TOM, 4YTO BBOA B 3KCryaTauuio
OaTapen ocyllecTBNeH B LOCTAaTOYHOW CTEMNEHU U
npoussedeH ee NOMHbIM  3apsag.  [1noTHOCTb
anekTponuTa JOImKHa COOTBETCTBOBATb
HOMWHaNbHOM MAOTHOCTM (CcM.Tabn.4, OTKIIOHEHWe
10,01kr/n). Bonee HU3kas NNOTHOCTbL BeAeT Kk Bonee
HWU3KOW EMKOCTW.

NOBTOPHbIW 3APA[

lNocne paspsaga Gartapess MoxeT ObiTb  3apsikeHa
MOBTOPHO MNPV MPOW3BOACTBEHHOM  HAMPSPKEHWM
(HanpshkeHnn  nogsapsga).  [Ona cokpalleHus
BpEMEHV 3apsga MOBTOPHbBIM  3apsd  MOXeT
OCYLLEeCTBNATLCA W C  MOMOLbID  WHTEHCUBHOIO
3apsiga nNpyu NOBbLILWEHHOM HanpsbkeHum ot 2,33 0o
2,40 B/an. Bpemsi NOBTOPHOro 3apsiga HaxoauTcsl B
3aBMCUMOCTM OT cnocoba 3apsiga M OT 3apsigHOro
Toka. Kak npaBuno, oHo coctasensieT ot 10 go 20 u.
npu 3apsaHbix Tokax oT 5 o 40 A Ha kaxable 100
A4 HOMUHaNbLHON EMKOCTW.

[na noBTopHOro 3apsiga HeobxooumMo 3apsanTb
npubn. B 1,2 6Gonblwe KonuyectBa 3abpaHHON
€MKOCTMW.

Bo Bpemsi noBTOpHOrO 3apsga Mnpv MOBLILLEHHOM
HanpsKeHUn 3O PEKTUBHbLIN nokasarernb
nepemMeHHON COCTaBMsOLWEN TOKa MOXET BPEMEHHO
cocTaBnATe He 6Gonee 10 A Ha kaxgble 100 Ay
HOMWHANbHOW EMKOCTMW.

WUHTeHCcHBHLIN /| BbipaBHMBaKOLWMK 3apag

Mocne rnyGoknx paspsagoB M HEOOCTaTOYHbIX
NOBTOPHbIX 3apsdoB HeobXxoauMo npoBeaeHue
BblpaBHUBAOLLMX 3apsigoB. OHum MoryT

NPOBOAMTBCS criegytowum obpasom:

A) Npy MNOCTOSHHOM HaMNPSPKEHUM MHTEHCUMBHOTO
3apsga ot 2,33 go 2,40 B/an He Gonee 72 u.

B) mo rpadwmky | npu COOTBETCTBYHOLLUMX TOKax
cornacHo pasgeny «Beog B akcnnyaTauuto», nMyHKT
b.

Mpyn npeBbIEeHUN MakCMMarnbHOW TemnepaTtypbl
+45°C 3apsag cnegyeTt npekpatuTb Unuv npoaonkaTb
npy MeHblleM Toke. MOXHO Takke nepenTn Ha
pexum noasapsaa.

BblpaBHuBaloLWmMi  3apsag CUMTAETCs OKOHYEHHbLIM,
Korga nmMroTHOCTU 3NeKTponuMTa W HanpsbkeHus
3aneMeHTOoB DOnblUEe He MOBLILLAIOTCH B Te4YeHne 2 4
M3-3a BO3MOXHbIX MPEBbLIWEHUA  OOMYCTUMbIX
HanpskeHun y noTpebuTtens crnegyeT NpyvHUMAaTh
COOTBETCTBYHOLLME Mepbl 6e3onacHoOCTH, HanpuMep,
OTKNIOYEHUe nNoTpebuTtenen oT ceTu.

yXo[a Y KOHTPOIb 3A BATAPEEN
Oonue BoAabIl

Honve Boabl OCYLLECTBNSAETCA A0 OTMETKUA YPOBHS
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without exceeding the « Max » mark. Only
demineralised or distilled water (purity grade: max.
conductivity 10 uS/cm) shall be used.

After topping-up an equalizing charge can be
applied to reduce the time for homogenization of the
electrolyte density.

Cleaning

Keep containers and lids dry and free from dust.
Cleaning must be undertaken with a damp cotton
cloth without man-made fibres or addition of
cleaning agents. Avoid static discharges generated
during cleaning.

Ceramic plugs

Wash ceramic plugs only if soiled (about every 2
years) in clean water and dry them before putting
them back on the battery.

Readings — Log book

Every 6 months, check the total voltage at the
battery terminals. Also check the voltage, S.G., and
the temperature of pilot cells and record the room
temperature.

Once a year, in addition to the above, take readings
of individual voltages and S.G. of the electrolyte.
Measure the S.G. either before topping up water or
after boost charge.

Keep a logbook in which the measured values can
be noted as well as power cuts, discharge tests,
equalizing charges, topping up dates, storage
times and conditions, etc.

SPECIAL APPLICATIONS

Whenever the battery cells or monoblocs are to be
used for special applications such as repeated
cycling or under extreme ambient conditions please
contact your SALES OFFICE.

For further information please visit our
website:

www.enersys.com

anektporimta «MAKC.». [Ona pgonuBa MoXeT
NPUMEHSITLCA TONMbKO  HEMMHEpPANU3OBaHHAA WIu
ONCTUNUPOBaHHAsA BoAa. (CTEMeHb YMCTOTbl Makc.
nposogumocTb 10 uS/cm). BeipaBHuBatoLWMIA 3apsag,
nocrne  gonuea BOAbI COKpallaeT  Bpems
romoreHvM3auumn nNoTHOCTM 3NekTponuTa B 6baTapee.

Ouuncrka

EaTapeM HeobxoanMmo coaepxatb B 4YUCTOTE WU

cyxoctn. OuncTka npomsBOAMTLCHA BRaxHoOM X/6
TKaHbl0 ©e3 WUCKYCCTBEHHbIX BOMOKOH W© 6e3
ounctutenoHblx  cpeacts. Cneayet  wmsberatb
3MNeKTpOCTaTNYECKOro 3apsaa.

KepamMmunueckne BOpoHKu

MocTaBnaTCA Kak anbTepHaTMBHbIA  BapuaHT

npo6Gok. Mpu 3arpA3HeHNM NPOMbITL  Kepamuyeckue
BOPOHKM B YWCTOW BOAE MW BbICYLIUTbL WX [0
MOHTaxa.

Peructpauus namepeHun

Kaxpgble 6 wMecsueB HeobxoguMmMo nNpov3BOANUTb
3amMepbl U perucTpauuio obLlero HanpsXxeHus
GaTapen, HanpshkeHue OTAEeNbHbIX 3IEMEHTOB
(KOHTPOmbHbIE  9NEMEHTHI),  TemnepaTtypy MU
NAOTHOCTb 3MEKTPONUTA HEKOTOPLIX 3IEMEHTOB U
TemnepaTypa NoMeLLeHMS.

B pononHeHue K 3aToMy, pa3 B rof U3MepsitoTca U
PErMCTPUPYIOTCA  HanpsikeHUss UM MIOTHOCTK
3ANeKTponuTa BCex aneMeHToB/6noyHbIx 6aTapen.
MNOTHOCTL  aneKkTponuTa [JOMKHa  M3MepATbCA
nepeg OONVMBOM BOAbI UMW MOCre cregyloLwero 3a
OOMNVMBOM MHTEHCMBHOIO 3apsaa.

Bce pesynbTaTbl  UCMbITAHWUW 3anucCbIBalOTCA B
XypHane no obcnyxuBaHuio OaTtapen. Tyga xe
3anuceiBaeTcs M nHdopMauusa o6 OTKIMHOYEHUSIX OT
CETU, O WUCMbITAHUAX EMKOCTW, YPaBHUTENbHbLIX
3apsigjax, wHTepBanax Mexay JAonvBamu Boapl,
CPOKE U YCINOBUSAX XPaHEHUs U T.4..

OCOBOE NPUMEHEHUE

B cnyyae ocoboro npuMeHeHus, Hanpumep,
npoBeaeHne MOCTOSIHHOIO LMKIMPOBAHUS UNKU Mpu
NPUMEHEHUN B 3KCTpeMarbHbIX YCIOBUSIX
oKpy>KatoLLen cpenpl cnepyet

NPOKOHCYNbTUPOBATbLCA Y NPON3BOOUTENA.

Bonee nogpobHyto MHGOPMALUIO MOXHO HaWTK Ha
caunTe

www.enersys.com



http://www.enersys.com/

