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POWER FROM INNOVATION

grid | powervt Series OPzS

Typical applications: Your benefits:
m Telecommunications @ Very high expected service life -
- Mobile phone stations due to optimized low-antimony selenium alloy

- BTS-stations

Excellenl cycle stability - due to tubular plate design
- 0ff-grid/on-grid solutions

m Maximum compatibility - design according to DIN 40736-1

w Higher short-circuit safety even during theinstallation -
based on HOPPECKE system connectors

a Extremely extended water refillintervals up to maintenance-
free - optional use of AquaGen® recombination system
minimizes emission of gas and aerosols*

m PowerSupply
Security lighting

grid | powervL Series power.bloc OPz5

Typical applications: Your benefits:
m Telecommunications m High expected service life -
- Mobile phone stations due to optimized low-antimony selenium alloy

- BTS-stations
- 0ff-grid/on-grid solutions

m Power Supply systems
Security lighting

@ Excellent cycle stability - due to tubular plate design
Maximum compatibility - dimensicns according to DIN 40737-3

m Easyassembly and installation -
battery lid with integral handle

m Highershort-circuit safety even during the installation -
based on HOPPECKE system connectors

m Extremely extended water refill intervals up to maintenance-
free - optionat use of Aquaten® recombinationsystem
minimizes emission of gas and aerosols!

~ grid | powervi

Series 0PzS

grid | powervt

Series power.bloc0pzs

1 Similar to sealed lead-acid batteries



Capacities dimensions and weights

. DIN ¢, /1.80V /17ty C/175V (/1.67V max.* Weight  Weightelectrolyte max.*LengthL max.* Width W max.* HeightH .
Series OPzS 10 s 3 1 Fig.
Type Ah Ah Ah Ah kg kg {1.24kg/l) mm mm mm
grid | power v12-215 40pzs 200 213 182 161 118 173 4.5 105 208 420 A
grid | power v12-270 50pPzS 250 266 227 201 147 21.0 5.6 126 208 420 A
grid | power v12-325 60PzS 300 320 273 241 177 24.9 6.7 147 208 420 A
grid | power v12-390 50PzS 350 390 345 303 217 29.3 8.5 126 208 535 A
grid | power vi2-470 60PzS 420 468 414 363 261 34.4 10.1 147 208 535 A
grid | power vi 2-550 70PzS 490 S46 483 426 304 39.5 11.7 168 208 535 A
grid | power vi 2-690 60Pzs 600 686 590 510 353 46.1 133 147 208 710 A
grid | power vi 2-805 70PzS 700 801 691 596 411 59.1 16.7 215 193 710 B
grid | power v 2-920 80PzS 800 915 790 681 470 63.1 17.3 215 193 710 B
grid | power v12-1035 90PzS 900 1026 887 767 529 724 20.5 215 235 710 B
grid | power v12-1150 100PzS. 1000 1140 985 852 588 76.4 211 215 235 710 B
grid | power v12-1265 110PzS 1100 1256 1086 938 647 86.6 25.2 215 277 710 8
grid [ power v12-1380 12 0Pz5 1200 1370 1185 1023 706 90.6 25.8 215 277 710 B
grid { power v12-1610  120PzS 1500 1610 1400 1197 784 110.4 327 215 277 855 B
grid | power vt 2-1880 14 0Pz5 1750 1881 1632 1397 914 1423 46.2 215 400 815 C
grid | power v 2-2015  150Pz5 1875 2016 1748 1496 980 146.6 46.7 215 400 815 C
grid | power vi2-2150 16 0Pz5 2000 2150 1865 1596 1045 150.9 45.9 215 400 815 ¢
grid | power vi 2-2420 18 0PzS 2250 2412 2097 1796 1176 179.1 56.4 215 490 815 D
grid | power v12-2555  190PzS 2375 2546 2213 1895 1242 182.9 55.6 215 490 815 D
grid | power vi.2-2690 20 0Pz 2500 2680 2330 1995 1307 187.3 55.7 215 490 815 D
grid | power v 2-2960 22 0PzS 2750 2952 2562 2195 1437 212.5 67.0 215 580 815 o]
grid | power v12-3095 23 0Pz 2875 3086 2678 2294 1503 216.8 65.9 215 580 815 D
grid | power vi 2 3230 240Pz5 3000 3220 2795 2394 1568 221.2 66.4 215 580 815 D
grid | power vt 2-3500 26 0PzS 3250 3488 3028 2594 1699 229.6 65.4 215 580 815 D
(o G (yand G = Capacityat10h,5h,3hand1h discharge % according to DIN 40736-1 data to be understood as maximurm values
. DIN (/180V C 177V (JLI5V C/LeTV max.*Weight  Weight electrolyte max* lengthL max.* Widthw max.* HeightH .
Series power.bloc 0Pz Type Ah ’ Ah ’ Ah ! Ah kg kg (1.24kg/l) mm mm mm Fig
grid | power v112-50 12V 1 power.bloc OPzS 50 50 44 39 28 37.0 15.0 272 205 383 A
grid | power v112-100 12V 2 power.bloc OPzS 100 101 88 78 57 48.0 13.0 272 205 383 A
grid | power v112-150 12V 3 power.bloc OPzS 150 151 132 117 85 67.0 18.0 380 205 383 A
grid | power vi 6-200 6V 4 power.bloc 0Pzs 200 202 176 155 114 47.0 13.0 272 205 383 B
grid | power vi 6-250 6V 5 power.bloc 0PzS 250 252 220 194 142 60.0 20.0 380 205 383 B
grid | power vi 6-300 6V 6 power.bloc 0PzS 300 302 264 233 171 67.0 18.0 380 205 383 B
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Fig. A series OPzS

grid | power vt 2-215-
grid | power v12-690

Fig. D Senes OPzS
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Fig. B Scries OPzS

grid | power vt 2-805 -
grid | power v 2-1610

grid | power v 2-2420 -
grid | power v12-3500
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Design life: up to 20 years
Optimal environmental compatibility - closed loop for
recovery of materials in an accredited recycling system

,andC = Capacityat10h,5h,3h and 1 hdischarge

Fig. C Series OPzS
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grid | power v12-1880-
grid | power v12-2150

* according to DIN 40737-3 data to be unterstood as maximum values

Fig. A Series power.bloc OPzS
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grid | power v112-50 -
grid | power v112-150

Fig. B series power.bloc OPzS

grid | power vi 6-200 -
grid | power v1 6-300

Design life: up to 18 years
Optimal environmental compatibility - closed loop for
recovery of materialsin an accredited recycling system
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HOPPECKE Batterien GmbH & Co. KG

BontkirchenerStr. 1

D-59929 Brilon
Tel: +49 (0} 2963 61-374

Fax: +49 (0) 2963 61-270
E-Mail: reservepower@hoppecke.com

www.hoppecke.com
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Voot Pamck Setier Date: 26082018 (PSRN Pege 2/63
No. Index Reference Page
0 Result summary 3

DIN EN IEC
1 Capacity Test 60896 - 11 Clause 14 15
DINEN IEC
2 Test of suitability for floating 60896 - 11 Clause 15 39
battery operation
. DIN EN IEC
Endurance in
3 discharge-charge cycles 60896 - 11 Clause 16 44
DIN EN IEC
4 Endurance in overcharge 60896 - 11 Clause 17 47
DIN EN IEC
S Charge retention test 60896 - 11 Clause 18 50
Short-circuit current and DIN EN IEC 56
6 internal resistance 60896 - 11 Clause 19
determination

Remark: HOPPECKE Batterien GmbH & Co. KG renamed the cells with OPzS design to its new
brand gric | power V L. The names of OPzS and grid | power V L are referring to each other
directly and there is no technical difference. The present type test which is ongoing is being
continued with the current OPzS design and this name conversion has no influence on the test

itself.
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Result summary:
No Test Results
C10[%] | C5[%] C3 [%] C1 (%]
6 OPzS 300 | 108.8 (3) | 114.7 (") | 113.1 (3) | 121.3 (")
1 Capacity test 70PzS 490 | 106.9 (") | 104.4 () | 103.3 (") | 112.8 (")
6 OPzS 600 | 105.9 (3) | 108.3 (") | 109.9 (') | 120.6 (")
12 OPzS 1500 | 112.0 (3) | 112.0 (") | 116.3 (?) | 137.1 ()
e . Density variation: passed
2 Test of suitability for floating | voltage variation: passed
battery operation (%) Water consumption: passed
Capacity test: passed
(A
Test passed
Endurance in discharge-
3 ( repuirement > 100 cycles )

charge cycles (°)

in progress — 663 cycles (')(%)

4 | Endurance in overcharge (°)

18 units (")(?), test passed

5 Charge retention test (%)

Capacity loss 1.2% per month (')(?)

Short-circuit current and
6 internal resistance
determination

Ri [nOhm] ISC [A]
6 OPzS 300 (') 0.569 3480
7 OPzS 490 (') 0.437 4504
6 OPzS 600 (') 0.440 4495
12 OPzS 1500 (1) 0.218 9072

o —
W N =
Rasph-pa

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)
Test was reviewed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)
The Type Test on the battery type OPzS was done in accordance to IEC 60896 part 11.

The cells selected for the test (7 OPzS 490 with 70 Ah plate) consist of similar / equal parts as all other cell sizes.
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Due to the fact that the 50 Ah, 70 Ah, 100 Ah and the 125 Ah plate use the same
technology,

- the same kind of grids,

- the same active mass,

- the same separators

- and they differ mainly in dimension,

the results for the life time tests as with the Type Test of 7 OPzS 490 (Test of
suitability for floating battery operation, Endurance in discharge-charge cycles,
Endurance in overcharge, Charge retention test) can be carried over to the other
types.

Due to different electrical values (different capacities) of the plates the following tests
will be done with all types:

- capacity test according to IEC 60896-11
- short-circuit current and internal resistance determination

Signatures:
HOPPECKE representatives
HOopp
PEC
Physir—CKE By, .
Released by: Bo}rgf(lffcl;fch a[gegg,, Prepared by:
. 9950 1Er S .
¥ 7 / Degfqi/ﬁa”ontr ! Iy
’ \’( b(\/ nd :// V qj,
p.p.  Mr. Wilhelm Gilet™7 ¥ 53 4¢ p. M7 Patrick Schiuer
Manager of Physical
Physical Laboratory Laboratory

DNV GL representatives .
Witnessed/Reviewed by: / J Q}EF HO c U i

p. p. Mr. C. Hoppe

Surveyor, Essen Operation
DNV GL Maritime
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Test location: HOPPECKE Batterien GmbH & Co KG, physical test field

Reference documents: IEC 60896 — 11

Test object: Batt. 1:
o 6 cells of the type 6 OPzS 300 (50 Ah plate)
with original connectors, connected in series.
e Cell-no.: 01-06
e Manufacturing
identification no.: 8865001

e 3 cells of the type 6 OPzS 300 (50 Ah plate)
with original connectors, connected in series.
e Cell-no.: 07-09
e Manufacturing
identification no.: 8865001

e 6 cells of the type 7 OPzS 490 (70 Ah plate)
with original connectors, connected in series.
e Cell-no.: 10-15
e Manufacturing
identification no.: 8865002

e 3 cells of the type 7 OPzS 490 (70 Ah plate)
with original connectors, connected in series.
o Cell-no: 16-18
e Manufacturing
identification no.: 8865002

o 6 cells of the type 7 OPzS 490 (70 Ah plate)
with original connectors, connected in series.
e Cell-no.: 19-24
e Manufacturing
identification no.: 8865002

L,

B L '{/“9 o @\) o
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Wilhelm Giller

6 cells of the type 7 OPzS 490 (70 Ah plate)
with original connectors, connected in series.
Cell- no.: 25-30

Manufacturing
identification no.: 8865002

6 cells of the type 7 OPzS 490 (70 Ah plate)
with original connectors, connected in series.
Cell- no.: 31-36

Manufacturing

identification no.: 8865002

6 cells of the type 6 OPzS 600 (100 Ah plate)
with original connectors, connected in series.
Cell- no.: 46-51

Manufacturing

identification no.: 8865003

3 cells of the type 6 OPzS 600 (100 Ah plate)
with original connectors, connected in series.
Cell- no.: 52-54

Manufacturing

identification no.: 8865003

6 cells of the type 12 OPzS 1500 (125 Ah plate)
with original connectors, connected in series.
Cell- no.: 55-60

Manufacturing

identification no.: 8865004

3cells of the type 12 OPzS 1500 (125 Ah plate)
with original connectors, connected in series.
Cell- no.: 61-63

Manufacturing

identification no.: 8865004
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Test procedure:
Batt.- Batt- Test-
type: no.: procedure
1 C10+C5+C3+ C1
6 OPzS 300
2 Short-circuit current
3 C10+60896-11/16
4 Short-circuit current
7 OPzS 490 5 C5+60896—11/18
6 C3+60896—-11/15
7 C1+ 60896 —-11/17
10 C10+C5+C3+C1
6 OPzS 600
11 Short-circuit current
12 C10+C5+ C3+ C1
12 OPzS 1500
13 Short-circuit current
Test period: Tests start February 2017
www.hoppecke.com POWET ine combinerune  SEVICEline systermizer optinuzer BLOmMIZal
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Used testing sets:
Batt._- Test Unit: Type: StructL'Jre- Next callb'ratlon
type: no.: date:
Capacity | pattery Tester | Moran 264 | 1814080179 |  April 2017
test 100A/20V
C10
Chart-recorder | 6 Channel 1814022210 July 2017
C5
C3 Density meter DMA 35 1813010018 August 2017
BasyTec 001 .
Battery Tester 360A/20V 1814080220 April 2017
Yokogawa
Capacity Chart-recorder DX 220 1814060039 August 2017
test 600 A/
6 OPzS 300 Shunt 60 mV 1814040157 June 2017
C1 Thermometer PT 100 1814050067 | September 2017
Density meter DMA 35 1813010018 August 2017
Digatron 153
Battery Tester 2000A/20V 1814080002 August 2017
Short | Chartrecorder | YOKO9aWa | 1014060036 | August 2017
. DX 208
circuit and 2000 A/
D.C. Shunt 200 mV 1814040091 June 2018
internal m
resistance | Thermometer PT 100 1814050081 March 2017
Densitymeter DMA 35 1813010018 August 2017
www.hoppecke.com powerine  Combinerune  Service ine systemizer optimizer e:gr‘ﬁ.i\zder
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Batt.'- Test Unit: Type: Structt.Jre- Next callb.ration
type: no.: date:
Moran 208
Capacity Battery Tester 100A/20V 1814080120 July 2017
test
10 Chart-recorder | 6 Channel | 1814021206 July 2017
Density meter DMA 35 1813010018 August 2017
Moran 271 .
1814080147 April 2017
Capacity Battery Tester 200A/20V
test
Chart-recorder | 6 Channel | 1814021110 July 2017
C5
Density meter DMA 35 1813010018 August 2017
7 OPzS 490 Moran 272 .
1814080148 April 2017
Capacity Battery Tester 200A/20V
test
Chart-recorder | 6 Channel | 1814022202 July 2017
C3
Density meter DMA 35 1813010018 August 2017
Digatron 351
Battery Tester 1000A/20V 1814080004 August 2017
Yokogawa
Capacity Chart-recorder DX 230 1814060038 August 2017
test 500A/
Shunt 60 mV 1814040141 June 2017
C1
Thermometer PT 100 1814050121 | September 2017
Densitymeter DMA 35 1813010018 August 2017
| e |
A L 5
www.hoppecke.com E}UWEI‘i;.nr- talﬁ_brrlérunq servit{.:l.ne syster_nl-zef Dﬂlhﬂ'il-.;!Ei emmEer




=

grid

Test Report Physical Test Laboratory

V9145 grid

Prepared by:;

Released by:

[

HOPPECKE

POWER FROM INNOVATION

Version: 6 Patrick Schiuer BELX AN ] Wilhelm Giller Fioe 10463
Batt..- Test Unit: Type: Stl’UCtl:lI'e- Next callb'ratlon
type: no.: date:

Moran 208
Test of Battery Tester 1814080120 July 2017
suitability 100A/20V
f°L;'t‘:::;"g Chart-recorder | 6 Channel | 1814021206 July 2017
operation
Density meter DMA 35 1813010018 August 2017
C10 - Start
Testof | Battery Tester | MO 270 1 4014080120 |  July 2018
o 100A/20V
suitability
for floating | Chart-recorder | 6 Channel | 1814021107 | August2018
battery
operation
Density meter DMA 35 1813010018 August 2018
C10 - End
Moran 307 .
Endl.il:;ance Battery Tester | 200A/20V 1814080185 April 2017
discharge-
7 OPzS 490 charge | Chart-recorder | 6 Channel | 1814022203 July 2017
cycles
Density meter DMA 35 1813010018 August 2017
Digatron 351
Battery Tester 1000A/20V 1814080004 August 2017
Endurance | Chart-recorder ngogawa 1814060038 | August 2017
in X230
overcharge 500 A/
Shunt 60 mV 1814040141 June 2017
C1-Start | Thermometer PT100 | 1814050121 | September 2017
Densitymeter DMA 35 1813010018 August 2017
Moran 260 .
Endurance | Battery Tester 50A/20V 1814080175 April 2017
in
overcharge
98 | Chartrecorder | Channel 1814022207 July 2017
Overcharge
Density meter DMA 35 1813010018 August 2017
www.hoppecke.com powerune  combiner line se?uice line systemiier c;.mimlge: elmmizer
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Batt.‘- Test Unit: Type: Structl'Jre- Next callb.ratlon
type: no.: date:
Moran 208
1814080120 July 2017
Charge Battery Tester 100A/20V
retention
test Chart-recorder | 6 Channel | 1814021206 July 2017
C10 Start
Density meter DMA 35 1813010018 August 2017
Moran 303 .
1814080196 Mai 2018
Charge Battery Tester 100A/20V
retention
test . 2 | 1
7 OPzS 490 Chart-recorder 6 Channel 181402111 July 2017
C10 End
Density meter DMA 35 1813010018 August 2017
Digatron 153
Battery Tester 2000A/20V 1814080002 August 2017
Yokogawa
Short circuit Chart-recorder DX 208 1814060036 August 2017
and D.C. 2000 A/
internal Shunt 200 mV 1814040091 June 2018
resistance
Thermometer PT 100 1814050081 March 2017
Densitymeter DMA 35 1813010018 August 2017
www.hoppecke.com powertine  combinertine servicetine  systemizer optimizer ecomizer
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Batt.- . Type: Structure- Next calibration
type: Test Unit no.: date:
Moran 307 .
Capacity Battery Tester 200A/20V 1814080185 April 2017
test
Chart-recorder | 6 Channel 1814022203 July 2017
C10
5 Density meter DMA 35 1813010018 August 2017
Digatron 351
Battery Tester 1000A/20V 1814080004 August 2017
Yokogawa
Capacity Chart-recorder MV 2000 1814060048 July 2017
test 300 A/
Shunt 60 mV 1814040181 June 2017
C3
Thermometer PT 100 1814050135 | September 2017
Densitymeter DMA 35 1813010018 August 2017
6 OPzS 600 Digatron 351
Battery Tester 1000A/20V 1814080004 August 2017
Yokogawa
Capacity Chart-recorder MW 100 1814060056 | September 2017
test 600 A/
1 Shunt 60 mV 1814040217 January 2018
C
Thermometer PT 100 1814050135 | September 2017
Densitymeter DMA 35 1813010018 August 2017
Digatron 153
Battery Tester 2000A/20V 1814080002 August 2017
Short . Yokogawa
circuit and Chart-recorder DX 208 1814060036 August 2017
D.C. 2000 A/
internal Shunt 200 mV 1814040091 June 2018
resistance
Thermometer PT 100 1814050081 March 2017
Densitymeter DMA 35 1813010018 August 2017
e A I =1 I T e IS
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Next calibration
date:

Moran 272
200A/20V

Capacity
test
Chart-recorder 6 Channel 1814022202 July 2017
C10

Battery Tester 1814080148 | April 2017

Density meter DMA 35 1813010018

test m 1814040201 November 2017
©e m 1814050075 September 2017
Capacity 1814060044 August2f)17

test m 1814040203 November 2017

m 1814050131 September 2017
Densitymeter m 1813010018

12 OPzS 1500

C3

August 2017

(A ] fo 1 [ 7] 71 [A5] Vs
" =L [iemy “
. | ) [ €
! TR = | Sl L
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Batt.- . Type: Structure- | Next calib'ration
type: Test Unit: o - date:
Battery Digatron 153
Tester 2000A/20V 1814080002 August 2017
Chart- Yokogawa
Capacity recorder DX 230 1814060044 August 2017
fest 2000 A/
Shunt 5 1814040091 June 2018
C1 00 mv
Thermometer PT 100 1814050075 September 2017
Densitymeter DMA 35 1813010018 August 2017
Digatron 051 -
12 OPzS 1500 Battery 3000A/20y | 1814080201 Mai 2017
Tester Digatron 153
2000A/20V 1814080002 August 2017
Short
circuit and Chart- Yokogawa
D.C. recorder DX 208 1814060041 August 2017
internal
resistance | gpynt 08| 1814040025 | November 2018
60 mv
Thermometer PT 100 1814050131 September 2017
L Densitymeter DMA 35 1813010018 August 2017
www,hoppecke_com Dr;\.'PEnc- ram_binerl.ne SEi_\f_:.C.EIInE sy;éﬁu_izer QDHWEE( etom?er





