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Temperature range for OPzV solar.power batteries:
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Possible temperature range : -20°C to 45°C
Recommend temperature range: 15°C to 35°C
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Figure 6: OPzV solar.power: Dependency of battery capacity on temperature
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UAFUADIFNINLIN RN

aunavnr1saszud Iwir 2 A dflunal 5 HTuevivAy
szazIRFIAAT LN 1saRlsEaain: AMse Wi vituan 4 Su
AaNuasatlunIsaadszaguganalagn g liainfnsunsd: 50%

anuNdwInaan2aue: 10°C

ANTATUIOLAUNA:
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2 Ax 5 4h1ug = 10Ah

4 Ju x 10 Ah = 40Ah (&217E5ULL39)

40Ah / 50% DOD = a3u35¢y 80Ah

80Ah / 0.9 = 89Ah (shlsuunannilaiudruaaininid 1% sa 1K s1n31 20°C)
NRana 89Ah C y = 4 T
\@andssianuasnuataadannuruiundasaeiiauisalinnuadusn 89Ah@Cioo

Usvianaaduuateaditdan: sun|power VRM 12-90
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- fnatinIn 2: Aznsalluanuadan@l: A uALLaLeas 6T

Caractéristiques de la charge et besoins énergétiques

ce  |pui Temps de Consommation
Designation Chusamvtite fonctionnent |d'énergie
Unitaire (W]|Totale[KW)
en heurefjour | [KWh/])

Wentilateurs 1% 25 2805 3 505
Climatiseur 204 ¥ 14752 12,382 2 259 082
Climirtiseur 1,50V 3 1102 5,54 2 28 16
Urdinabeurs + Ecran a4 2500 11 2 HE
Bmpaaukes 1 20m 1k2 44 b a2 2 51,22
| g s b I.1|5-|:r_||:t 16 Fa i} 2,44 25 1,18
imprimante @serjet 1000 8 0.5 3
HFsO50dn b
imprimante Gernre M ) .
&0k g L il 2.k . g2
imprimante @serjet HF .

3 S5 L4 2 .
2SS
Pratocopisuse 1 ] 1 o
HE‘frIgI'.‘r.TI:tur 3 150 04% = 108
Télévisewr LOD Fd 10K} L1 2 16
Pussance Irstallée (W) TIoTe o
[T P
journaligre mayenne 439 777
{EWhY]
Consommation
mensuelle mayenne
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AN NLINRAN:

A avAITWEIvIY 500 KWh aaaniiedu
wsodulWihuasssuuLuaLAa3: 48 Vdc

sragnAFIRAT Lifa1saaszach: asana Wi Bvitvas 1 Su
AanuaIsalunsaadsyageaanalagn e linadnisunse: 50%

aouuniwInaandues: 20°C

ANSATUIOLAUNA:

www.hoppecke.com

500 kWh / 0.9 (Fnsgeytdeadss@ngnrnwnisaaiaia) = 555.55 kWh

(555.55 kWh x 1000) / 48V = 11,574 Ah auafigansaaelaifulndsaiu
11,574Ah / 50% DOD = anuaseuiidiviua 23,148 Ah Cio
AMuruasuLaINasdanuuama’: 1y 8 uad

ANNAuLUALAa3 Ah/uad = 23,148 Ah / 8; dfusin = 2,894 Ah @ Cio
\dandszanuasuuainadannuaEuwuNdaSaeifiaunsalaiudusi 2,894Ah@Cio
8 a7 24 wad x sun|power V0L 2-3980 (2,952Ah@Ci0)
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lanTADYA
LURLE a‘%la’im%’u
Aaean 1

laN&TUYA
LUALE a‘%laim%u
Mattan 2
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Nominal

Cpfl85Vv  (/1.80V (/1.80v (C,/1.80V
Type volage AR Ah Ah Ah
Sun | power vRMm 12-58 1/ L& LB 56 48
sun | power vRM 12-70 12 59 71 68 LGB
sun | power veM 12-80 12 -} 78 T4 66
SUn | power VvRM 12-90 12 28 89 B85 T&
sun | power vem  12-105 12 101 103 23 By
sun | power vem 12-135 17 125 128 122 111
sun | power vem  12-150 12 1464 151 144 1335
sun | power veM &-200 & 184 190 185 1567
Sun | power VvRM &-250 & 247 253 243 229
L1835V C/1.80V C,/1B3V C/1.80V CS1.7TV
Serles OPzs = : ! :
An An An An An
18 sun | power v. 3250 3250 3015 2765 2412 2097
20 5un | power v 3610 3610 3350 3072 2680 2330
22 sun | power v. 3980 3580 3685 3382 2952 2562
24 sun | power vi 4340 4340 £020 3696 3220 2795
26 sun | power vu 4700 4700 4355 L004& 3488 3028
HOPPECKE
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BATTERY ENGINEERING & SAFETY TOOL (B.E.S.T.) 44| HOPPECKE
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-~ [T

Choose tool:

o . Hydrogen Evolution T
Ventilation acc. to EN 50272-2 Hydrogen Evolution I (IEEE Std 484-1996) Heat Dissipation
Genset Re-Charge Time I Acid Gravity I Sizing Solar Application I
Aquagen Benefits Calculator Air-Pump Benefits Calculator I Cable Dimensioning I

Details / Comments

Calculation of ventilation and safety distance for battery installations
according EN 50272 part 2 (Applicable for projects within EU!)

Version 1.6.4 © 2014 HOPPECKE
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HOPPECKE




HOPPECKE

POWER FROM INNOVATION

Q/ o Q/ o |
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- #1519 B.E.S.T Chart — nhsAnviuaaunazasuuataasfulvannein (wauil)

AUGDINAITUDIAUNG RESULTS LA6NG /| NAFNS

o . " Parameters Diagram " Discharged capacity and accumulated capacity depending on discharge time”

Aunan 1: WWanlssianuuaiaad (VLA / e i G
VRLA) 1200 T

i . o Model | oPzv solar.power [ N S S S S S
aune 2: Lﬁa.nimmmmai (OPzS, OPzV e Tt =
uaTuuALAaTL&aN) 3 5 v § 800 o i ) )
Sunadl 3: Taal = 1224 3¢ o 8 600 o dunazasnsiinaniiangnisal
AUNAN 5. LIAA AAITTUL NTY ( , 24, € d Vv/cell §, TManAgT (u,auu,ﬂs’) sty 10
48V) Number of parallel battery strings e e e T e T )
N o . I < > ™ Yes/No = 7 Tu9
AUNAN 4: Tiad Fﬂﬁlﬂizﬂﬂﬂm'\ﬂ nsey 8 200 e

Compensation factor "Capacity vs Temperature™

(1.80 - 1.95) < S

Compensation factor "Ageing"

ﬁuwmﬁ 5: Swurasuadaniuuauiu

Compensation factor "Lifetime
(T=35°C (95°F) and DOD < 20% per day

Suwav 6: aaungfinisvineu

Utilization of the available capacity B o
< >

Suwe?l 7: Tasaaindauans - ddan Eoadprofile _Nampereljwat
Current [A] Discharge Time
100.0 10.0

ANuavidwIaL (Ah) @ Suwe,
wanwdsuuuaritilunian 10 9 Tue

o
[t}

Suna? 8: Tasunaanananisladou
(aaungdi= 35°C, DOD < 20%) - fdan

Discharge Cap. accum. [Ah]

Suwa 9: anusnsalunisaalsey
(DOD) #Afiviua

Autonomy [h]

Suwaii 10: gnnzasalluan (wani /
Tod, Inaansindavuuuilsidu) -
waunlsuasTuanan

Discharged Capacity 1,000.0 Ah

© || [N ([ ||o [[& [jw [N (=

f-hmwuaoun'n‘l,a.‘lmma%'lmzﬂmnm /
JUADILUALADTNLHUA

Total discharge time: 10.00 h

Power consumption (average): 4,800.00 Wh

[
o

Recommended Battery: 24 cells 16 OPzV 2300 solar.power

Comments "Footnote"

1.) Due to the long discharge times in solar application the final discharge voltages should
be set like follows:
Autonomy < 20h - 1,8 V/Cell

Autonomy < 100h - 1,85 V/Cell 0, 1 1ls¢a7d
Autonomy > 100h - 1,9 V/Cell | | : | Yo AU INTATUNTANE 383N

e s A1uaan (%DOD) wazdnurusavaiy

Selection only if number of strings are prescribed!
| | | | |

i i = i i e v o o
Compensat!on factor for capaclty.loss or benefltdependlng on the ar‘nblenttemperature. AR S S SR ‘VILﬂuvlﬂvlﬂﬂaumwnu?lLLiJGll,Glai?w
Compensationfactor 1,25 for ageing up to 80% of the nominal capacity. M

=
Compensation factor for accelerated ageing at ambient temperature > 35°C and I I I I I RIRN 200/0 '-rlﬂﬂ'ljllq'vlssl! (ﬂ'lelzl_
a max. depth of discharge (DOD) of less than 20% per day. Wida = 800/0)
.) To optimize the cycling performance within a certain autonomy the max available battery capacity
can be adjusted in a range between O - 80%.
The loadprofile can be given in current [A] or power [W] values.
The time frame for each load step can be adjusted individually!

No. of cycles

Depth of discharge DOD [%] based on Cio

povier blos OPzS / OP2V solarpower power bioc OP2V solarbioc
Solarpower
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n11udhan1sma05uun

Suwatl 1: \fanlsuanuuniaa’ (VLA /
VRLA)

Suwe 2: ifanjunuainad (OPzS, OPzV
uazuuALAaIu&an)

Suwevi 3: Taas wasszuy VAsvy (12, 24, 36
48V)

Suwatl 4: Taas muilszagaving szy
(1.80 - 1.95)

Suwadi 5: S1uuzasuandanuuuuuy
Suwatl 6: aaunginsvineu

duwant 7: Tafanmsdanany - fudan

Suwaii 8: lasunaanangnisladou
(aauugdi= 35°C, DOD < 20%) - dadan

Auwa 9: anusnsalunisaalsey
(DOD) Wi viua

Sunel 10: aﬂnsmsaﬁv]am (wauil /
a6, Tnaaasiuzawuunlsiu) — Jael
wazvaaulsiiu
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RESULTS

Parameters

Diagram " Discharged capacity and accumulated capacity depending on discharge time"

Battery Type 1 Vented

@ VRLA

500 ———————————

IS
3

Model | oPzv solar.power

IN
8

Nominal system voltage o T T T
< > v

w
3

©
8

Final discharge voltage
= e d V/cCell

N
8

Number of parallel battery strings
< >

8

I Yes/No

Discharged Capacity [Ah]
N
3

8

Compensation factor "Capacity vs Temperature"
< >

a
o o
J

Compensation factor "Ageing"

Compensation factor "Lifetime
(T=35°C (95°F) and DOD < 20% per day

Utilization of the available capacity
< >

Loadprofile I+ Ampere / Watt

Power [W] Discharge Time
5000.0 20

3500.0 10

7000.0 3.0

1200.0 15

Discharge Cap. accum. [Ah]

3500.0 15

1250.0 10

Autonomy [h]

Discharged Capacity

© (| [N [|o [[o ||» [[w ||N

Total discharge time:

I
o

Power consumption (average):

Recommended Battery:

891.7
10.00

4,280.00

Comments "Footnote"

1.) Due to the long discharge times in solar application the final discharge woltages should
be setlike follows:
Autonomy = 20h - 1,8 V/Cell
Autonomy < 100h - 1,85 V/Cell
Autonomy > 100h - 1,9 V/Cell
Selection only if number of strings are prescribed!
Compensation factor for capacity loss or benefit depending on the ambient temperature.
.) Compensationfactor 1,25 for ageing up to 80% of the nominal capacity.
Compensation factor for accelerated ageing at ambient temperature > 35°C and
a max. depth of discharge (DOD) of less than 20% per day.
.) To optimize the cycling performance within a certain autonomy the max available battery capacity
can be adjusted in a range between O - 80%.
The loadprofile can be given in current [A] or power [W] values.
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The time frame for each load step can be adjusted individually!

povier bloc OPzS /
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Depth of discharge DOD [%] based on Cio

OPv solarpower pover bos OP2v ——— solarbioc

SunarasnavInaafinizansal
Tnaauilseu (Iael) duiu 10
T

AMUATAIUINL (Ah) @ Auwauas
Taaudsdu (Fael) unan 10
iR ety

f-hmwuaoun'n‘l,a.‘lmma%'lmzﬂmnm /
JUADILUALADTNLHUA

% anususalunsaelseai
A1uaan (%DOD) wazdnurusavaiy
Mflullldnauianuauuainasay
anad 20% nANNANTEY (ANNA
wila = 80%)
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a o & o
Suwail 1: 1fandszanuuniaa’
Aunaii 2: ANNITTLYAILLALADT
Suweii 3 : anuaTiane

DOD zaduuaiaa3naIuln
Anuatmdanidun

SOC wasuuALAAIAAIUIM
aunail 4: usoduiilddnilses

auweaii 5: SOC iihviane

Auwaii 6: nszuailddnilsey
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RESULTS

Parameters

Diagram " Charging Curve Depending on Charging Voltage, Charging Current and Time"

Battery Type

Vented (Density: 1,22 - 1,24 kg/ltr.)
Vented (Density: > 1,24 kg/ltr.)
VRLA
Nominal Capacity (C10)
Discharged Capacity
Depth of Discharge [DOD]
Remaining Capacity
State of Charge [SOC]
Charging woltage
<
Requested SOC
< %
Charging Current
< Aper 100 Ah
A

Charging Factor
<

State of Charge SOC [%]
Charging Current [A per 100 Ah]

15.0
Time [h]

Charging Voltage [V per Cel

Comments "Footnote"

1.) Batterytype influences the acid density, the open circuit voltage as well as the available voltage
window!

2.) Nominal capacity: Pb: C10 at 1,8 V/C; NiCd: C5 at 1,0 V/C, 20°C (68°F)

3.) Discharged capacity due to the load profile (Current x Time = Ah)

4.) Available charging voltage.

5.) Required state of charging during recharging (State of charge [SOC] and the appropriate time
will be shown in the diagram!)
Causion: By using the charging factor please set the state of charge [SOC] to 100%!
The time frame for each load step can be adjusted individually!

6.) Available charging currentin [Aper 100 Ah]

7.) The required charging factor is depending on the depth of discharge [DOD], cell height,
the electrolyte temperature and the charging voltage. For low charging voltages and low
depth of discharges increase the charging factor!

Details / Comments

High charging voltages benefits the mixture of the electrolyte and is therefore generally
recommended at deep discharges!

Typical charging factors are like follows:
Vented batteries: 1.20
VRLA batteries due to the capillar effect of the AGM /Gel: 1,05-1,10

HOPPECKE

L@IGNG / NAKNS

szeiu SOC
(t&ududu)

narisasldlunisdnilsey
a1n SOC 50% £y SOC

100% eran1sdnilseasnun
usvaulnd @ 2.25 Vpc

useduiiladdailsey
(dudviian)

assuavlddnilseq
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INPUT

Battery Type

Vented (Density: 1,22 - 1,24 kg/ltr.)
Vented (Density: > 1,24 kg/ltr.)
VRLA

Nominal Capacity (C10)
Discharged Capacity

Depth of Discharge [DOD]
Remaining Capacity
State of Charge [SOC]

Charging woltage
<

Requested SOC
< %

Charging Current
< Aper 100 Ah
A

Charging Factor
<

1.) Batterytype influences the acid density, the open circuit voltage as well as the available voltage
window!

2.) Nominal capacity: Pb: C10 at 1,8 V/C; NiCd: C5 at 1,0 V/C, 20°C (68°F)

3.) Discharged capacity due to the load profile (Current x Time = Ah)

4.) Available charging voltage.

5.) Required state of charging during recharging (State of charge [SOC] and the appropriate time
will be shown in the diagram!)
Causion: By using the charging factor please set the state of charge [SOC] to 100%!
The time frame for each load step can be adjusted individually!

6.) Available charging currentin [A per 100 Ah]

7.) The required charging factor is depending on the depth of discharge [DOD], cell height,
the electrolyte temperature and the charging voltage. For low charging voltages and low
depth of discharges increase the charging factor!

RESULTS

natisasladlunis
dnilszyann SOC
50% £v SOC 100%
eI uNIslsey
(s9) @ 2.40 Vpc

State of Charge SOC [%]
Charging Current [A per 100 Ah]

Charging Voltage [V per

High charging voltages benefits the mixture of the electrolyte and is therefore generally
recommended at deep discharges!

Typical charging factors are like follows:
Vented batteries: 1.20
VRLA batteries due to the capillar effect of the AGM /Gel: 1,05-1,10
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ANVLALNAULLALOAS POWER FROM INNOVATION

«  anuczuavilsey (SOC) (%) - AsLEAYANNRAILLALAD3 UL Hu % 2asnnurgedn Taavialld SOC agd 1w
‘Imﬂ‘l?jm'sswns”umwammsmaﬂuuﬂaammwaauumLmasmaamjwnm

. anrwarsalunisaruilsey (DOD) (%) — % anuanuaieainilaataanun donaadtilu % 2a9nnuagIsgn nsane
152389 DOD 80% (iluatinvraafvazizaninfimnusiuisalunisaiadsyy

= oy o o o ] < a da a & P o Al < ] o
o usviadauinwiiidara2a (V) - uwsaussrninvinuuataainiivaatiatiu wsdtalaulwindaratiazuanaredu'ly
au SOC uagnszuanisaadszy/n1sandse’
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IWNduwTanAugaIusaadlse T

Q

o AINUAIUNIUNIETY — ‘Emﬂm"lllmmmumumﬂ‘luu.nmLma'sauu,mnmonummnmsﬂsvau,aum'smm.lsua uananNiLy
wuaﬂnuamumaoﬂsummmmasanmﬂ

. Waenushunianaluiudy - ﬂsuawﬁmwmaomemasavamaa LRZLRALTAINMIIANNSAURZARARILIAYANN
NI AR5 mﬂaﬂumummsaumnwu

o usvAuiszy (V) - uwsIFuuasuuaLna3nsaoIunsad1fe wazuneaseAtuinduusedu "Und" vauunina’d

o usvalwiherge — usefusnga Taavill Arfldaussduidnuaindlugaiuy “reilar” vasuuaiaa’
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AnvitAgnAuuuaLnas

usveiuLlsey — wseduilddndszanuainaiifiatdiuainuy suuunisdadsealami ldlsznausian1sanilsyaslanseus
mmaunsmou,sommnaaLmmmaﬂwmumusmuﬂsva mnuuaaﬂsuamﬂu'somumm rinlvinssualnvhaasilszaanasau
davaaunn

«  USVAUSARISAL — WSIRUNRLLALADSSAEN TINAvANnTiandsza SOC 7 100 wasidus twasnaug TaafinisuaLte
ANTANEUTEAAILAIDIUDIUUALA DT

o Aszuas=3 I (mmzm) stdunseuaivineigalunsisudalszanuaieas (Uszunasasas 70 aas SOC) anals
stduuunsanUsEauuuAI naudasildauiudnisyasdiausedunaii

AN Y52AINNFTELY (uauf/:z?"f)iuad’vufua‘hﬂez‘?ﬁhﬁuu@) ANMuAARaNASA Aadununanil-H s unsald
mu"lmuau:.umLmasmﬂﬂsuamnsuuavlwmmsmﬂﬂsuamemuau (muumﬂuamw) ANndauraavilszy 100 asidus
aumusmuvlwmmam anuadmaldlaanisqaunsudaalsyy (uwani) fu naiianalsey (Lﬂu?‘.‘fﬂm) LRLAY
anadiadn ity

« 2183935 (I1uU13150 DOD yin1iua) — S1uusauzasnsaalsea-dalssanivuaiaaianuisavinlanauiiazeini
inanaidss&NEnTnidinue mmaasl,ﬂumm‘l?jﬂswmmmsmamauwaamsamu,auﬂ'mﬂsuamnmum ARATILRY
ANNEITalunITAIaUTEIUAIINAITURLRAIL au 9 (\afu amuﬂuuaummﬁu) sufinasaaignisldenuazszasuuainas
11NA1 DOD g9liu a129372aARY
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Cycle life vs depth of discharge solar.bloc L&L&OgPSCKE
8000 - ommmameeee-
3500
3000 +--
2500 ~

Cycles n
N
o
3

1500 -+
1000 +
500
0 - r '
0 10 20 30 40 50 60 70 80 90
Depth of discharge (DoD) in %
——solar.bloc at 20°C —olarbloc at 25°C solarbloc at 30°C

—S0lar.bloc at 40°C solar.bloc at 45°C solarbloc at 35°C
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The following figure depicts dependency of the endurance in cycles on depth of discharge and temperature.

9000
8000 -
7000
__ 6000
=,
®
2 5000
=
=
o 4000
o
-
o
3000 -
2000
1000
o . § 3 5 § 4 : ; ’
0 10 20 30 40 S0 60 70 80 90
Depth of Discharge (DoD) in %
sun | power veL at 20 °C sun | power vrL at 25 °C === sun | power vrL at 30 °C
we SUN | power vr L at 40 °C s SUN | power vrL at 45 °C = sun | power vrL at 35 °C
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2000
8000

7000

Cycle numbers n

1000

0 ' :
0 10 20 30 40 50 60 70 80 90
Depth of discharge (DoD) in %

=== sun | power v at 20 °C === sun | power v at 25 °C == sunN | power v at 30 °C

s sUN | power v at 40 °C s SUN | power v at 45 °C s SUN | power v at 35 °C
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-
2
wl
[~
[~
8 A Constant Currents Phase (I phase) / Constant Voltage Phase (U phase) / Constant Voltage @
~ Bulk Phase Absorption Phase Float charge/phase
("5 (Stage 1) (Stage 2 OR Stage 4) (Stage 3)
<
=
= il - -
(@] - Lt
i) Boost = 2.40V — 2.50V -« - > .
i) Equalize= 255v. _ _ _ _ _ _ _ _ _ _ _ _ _ e v co o - —————
'
Float=225V | _ _ _ _ _ _ _ _ _ _ ____ e __ . _
Voltage (V)
Curve
Max. =6 x 110
Currents (I)
Curve
\
-
<t > TIME
t1 = absprption phase (180 minutes)

12 = equalizing phase (6 hours)
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sun | power veL

sun | power va M

Parameter
OPzV solar.power solar.bloc
battery charge
max. charging current 6 x 110 6 x 110
standard charge (regular operating cycles)
U U

characteristic

(with subsequent
switchover to float)

(with subsequent
switchover to float)

max. current (consider the fuses and cable lengths) 6 x 110 6 x 110
max. voltage absorption phase 2.4-25V/cell 2.4 V/cell
recommended absorption time 180 min 180 min

float charge

No change-over due to a
current threshold!

No change-over due to a
current threshold!

voltage

2.25 V/cell +/- 1%

2.25 V/cell +/- 1%

temperature correction

<20 °C: -3 mV/K
>=20 °C: 0 mV/K

<20 °C: -2 mV/K
>=20 °C: O mV/K

equalization charge (frequency depending on which of the following two criteria

occurs first)

frequency/cycle, based on capacity throughput 10 x Cn 10 x Cn
frequency/cycle, based on time period 40 days 40 days
IU/1Ula IU/IUla

characteristic

(with subsequent
switchover to float)

(with subsequent
switchover to fioat)

comment to the characteristic

At lUla characteristic:

current in la phase max.

0.8 A/100 Ah
C,,for2to4h

At IUla characteristic:
current in la phase max.
5 A/100 Ah
C,fur2bis 4 h

max. current (note the fuses and cable lengths)

6 x 110

6 x 110

max. voltage absorption phase

2.55V/c
at IlU-characteristic
2.4 V/c
at lUlacharacteristic

2.5V/c

absorption tme

6 h

HOPPECKE
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Parameter

sun | power v L

0OPzS solar.power
without electrolyte
circulation pump

sun | power v L

0OPzS solar.power
with electrolyte
circulation pump

battery charge

max. charging current

6 x 110

6 x 110

standard charge (regular operating cycles)

characteristic

[[8]
(with subsequent
switchover to float)

J
(with subsequent
switchover to float)

max. current (consider the fuses and cable lengths) 6 x 110 6 x 110
max. voltage absorption phase 2.55 V/c 2.4V/c
recommended absorption time 180 min 180 min

float charge

Mo change-over due to a
current threshold!

Mo change-over due to a
current threshold!

voltage

2.23 V/cell +/- 1%

2.23 V/cell +/- 1%

temperature correction

<20°C: -3mV/K
>=20°C: OmV/K

<20°C: -3mV/K
>=20°C: OmV/K

equalization charge (frequency depending on which of the following two criteria

occurs first)

frequency/cycle, based on capacity throughput 10 x Cn 10 x Cn
frequency/cycle, based on time period 40 days 40 days
IU/1Ula IU/1UIa

characteristic

(with subsequent
switchover to float)

(with subsequent
switchover to float)

comment to the characteristic

At IUla characteristic:
current in la phase max.

At IUla characteristic:
current in la phase max.

5A/100ANh 5A/100ANh
C10 for 2 to 4h C10 for 2 to 4h

max. current (note the fuses and cable lengths) 6 x 110 6 x 110

2.55V/c 2.55 V/c
max. voltage absorption phase at IU-characteristic at IlU-characteristic

. e ption p 2.4 V/c 2.4 V/c
at lUla-characteristic at IUla-characteristic

absorption time 8h 6h

HOPPECKE
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A51N593N1EN

amuu‘mnﬂsum‘mu,amaummaomsmsasnmmmLuums (Fr9deunii 8 vavaiia
A151395A1N Vented via VRLA) deasfitlssiaamnidiniy

o asuAlatlan
e ASLARNUANIAY

1. 7naauniniiviav (Luziiszning 10°C dv 30°C)
2. mamﬁﬂuwumwaaLmaumaausaiuiunaan(mmﬂutmmLmas VRLA) 9a
aauuiinaranunuwiunasaianinslas (wnfluwuateasuuuiilen) saofien

deguugedn +/-5 K ssuinsusasiaaaniaaangfizasiuiuudan

3.0 auduLuaLta LRSI LUALARIA AL (fzaia Tudduwniy 172'10Aa
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ANFINNSIAY (521MIAISVIIUBLILUSAENSEA )

=
=

20952813 ALEININALRR AU DILSIFULRR U DITTULVIINUATITH

a3vil:
Tauseaulwihaasseuu (anadgautmragnlasnssuslni)
AmNUARIALARAUUARILTIAUTWAN: +/- 1 %

nnil:
JausvsuuaILttaaLALINTaudan

www.hoppecke.com

wuatenasuuilan

UIIGULUALADIUDILARS / U&an 2V 4V 6V 12V
AIAMNARIALAR A UFIRATA -0.05V | -0.07V | -0.09V | -0.12V
ayaadIusunsvinounuusnw | +0.10vV | +0.14V | +0.17V | +0.25V
336U

LUALADSLULILYY/ AILANGIENINAD

USIGULUALADIUDILARS / U&an 2V 4V 6V 12V
AANNAANALAARUFIRATIaue | -0.10V | -0.14V | -0.17V | -0.25V
&11TUNITVINIIULUUTABTEA U +0.20V | +0.28V +0.35V +0.50 V
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ANSIaAMUKVINUBARINSA (52KIIIANTHIVIURLLSABNSEEL )

) edil:
IAANNUUILUUADILARFUNTAY
ANUARIALARAUNAYAINULUY: +/- 0.01 kg/I

|:> nnil:

IANUNUILUUADILGRTLARN
ANUARIALARAU: e, wuuilean +/- 0.01 kg/I
AL, AIUANAILINAD Tailaf

waazAfin1sa19aIiuanunULIuIaINTATIST YRR AU TIViasua I HAR Aouad
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ANSIaAMUKVINUBARINSA (52KIIIANTHIVIURLLSABNSEEL )

|:> ANBNAAAIAMUUANNDANUUUINUUADINGA
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E 1,23 — I T ——
3 T ke
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1,21 e
1,20
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Calculation of the water consumption / maintenance costs at vented lead acid batteries
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16 OPzS solar.power 2900

anusnunsalunsanaisey = 50%

Iuead = 24 (syuu 48V) ;

Fuusaueail = 365

aanqd - 30°C

usodunilddaiseq = 2.4 V
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INPUT RESULTS
Parameters Comparison of CAPEX and OPEX with and without Aquagen ® premium.top
Currency € -
»
P Battery Type 16 OPzS solar.power 2900 | ¥
Real Capacity (C10 at Uf=1,8 V/Cell) 2146 Ah
Design Life 20 Years
Type Aquagen premium.top 48 PTV 1)
Aquagen recombination efficiency 95 % 2)
Depth of Discharge [DOD] 50 % 2
No. of cells 24
Actual Age of the Battery System 0 Years 4.)
Expected Service Life of the Battery 10.0 Years 5)
Number of cycles per year
—_—> < > 365 6.)
2
Temperature 2
» °, ° i=3
P» < > 30/86 C/°F 7) 2
Charging voltage
o a
= = . "
: 24 V 8.) Without Aquagen system With Aquagen system Q‘]uju‘)j‘;\]l,ja‘]n']sl,mu
Raising of the Water Consumption over Battery Life Time =] —
< > 4 9) Difference over the complete observed time ( cost reduction potential) 36628.37 vl’uu AquaGen - 96
a
Price Aquagen premium.top PTH or PTV 20.00 € Accumulated cost reduction over the complete battery life time 59.60 u AquaGen - 4
Price for Destilled Water or Preparation of Water per Litre 150 €
Price Arrival / Departure / Provide Water Overal 40.00 € Without Aquagen With Aquagen
Price per hour Service Stuff 50.00 € Number of refilling intervals 96 4
Time to Refill one Battery String 5.40 h 10.) Amount of refilled water during the complete time 6,308.43 262.85
Price of battery without Aquagen premium.top 22,236.00 € Senvice costincluding refilling + working time + arrival + water 39,222.65 1,634.28
Price of battery with Aquagen premium.top 23,196.00 € System price 22,236.00 23,196.00
System price including maintenance costs 61,458.65 24,830.28
1.) Aquagen classification will be done automatically depending on battery capacity The water consumption of a lead acid battery can differ really much depending on the application.
2.) Aquagen recombinations rate - Default value 95% Batteries in standby operation will be keptin fully charged condition by a certain float charge current,
3.) Discharge depth according load profile (X Discharge Current x Time) which is going into the battery. This overcharging is the main reason for the water consumption
4.) PbSb batteries increases their water consumption over life time due to the antimony poisioning effect of the battery.
of the negative electrode. The consequence will be higher costs savings at aged PbSb batteries by Batteries in cyclic applications have quite often discharge and charge cycles every day followed by
using the Aquagen recombiners. a switch off. To eliminate the phenomenon of acid stratification or to compensate charge losses itis
necessary to put a certain overcharge capacity inside the battery. This means for vented lead acid
5.) Item 4.) and 5.) correlates with the time frame for sizing of the OPEX costs. generally a charge factor of 1,20 at each fullyrecharge.
The expected service life of a battery is depending on the design life or cycling ability, which
means that both values have to be correlated to each other!
6.) Discharge and charge cycles increase the water consumption due to the needed overcharge During overcharging 1 Ah decompose 0,3361g H20 und generates 0,449 Itr. hydrogen at 20°C /68°F
capacity to prevent acid stratification. (Charge factor: 1,20)
7.) Operating temperatures above 20°C leads to a higher water consumption if the charging wvoltage is
not temperature regulated! (Arrhenius)
8.) Charging woltage which is mainly used at the battery system. This will be for batteries in standby
operation generally 2,23 V/Cell, whereas cyclic application uses 2,40 V/Cell.
9.) Recommended ageing factor: PbSb = 4, PbCa =1, NiCd =1

10.) Investment- and operation- costs, which have to be adapted individually based on customers

respectively countries to calculate the appropriate costs savings.
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RESULTS

Without Aquagen system With Aquagen system

Difference over the complete observed time ( cost reduction potential) 36628.37

Accumulated cost reduction over the complete battery life time 59.60

Without Aquagen With Aquagen
Number of refilling intervals 96 4
Amount of refilled water during the complete time 6,308.43 262.85
Service cost including refilling + working time + arrival + water 39,222.65 1,634.28
System price 22,236.00 23,196.00
System price including maintenance costs 61,458.65 24,830.28
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