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The most reliable battery under the sun — now even better

Thousands of Sunica.plus nickel-cadmium
batteries are currently installed in
demanding solar photovoltaic (PV)
applications worldwide, where they
continue to prove their exceptional
efficiency and reliability, even when
subjected to extreme temperatures,
unpredictable demands and frequent

Sunica.plus Ni-Cd batteries - The robust daily cycling solution for off-grid solar PV systems

daily cycling at variable depths of
discharge. It's a tough role for any
battery, yet Sunica.plus has risen to the
challenge to demonstrate a completely
predictable 20-year service life
combined with the low maintenance
requirements that make it the first
choice for remote installations.

(1) Sunica.plus batteries keep solar-powered travel information displays running year-round for Germany's railways.
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Sunica.plus is fully engineered and tested to meet the specific
performance and reliability needs of solar PV applications.
Provides a range of capacities from 50 Ah

Sunica.plus is ideally suited for remote, hard to access installations

Low maintenance thanks to internal gas recombination
that exceeds IEC 62259 requirements.

up to 1830 Ah in 36 steps. Topping-up intervals can be more than 6 years due

Ensures up to 95% charging efficiency in typical conditions.
Supports daily and seasonal cycling at variable DOD
(Depth Of Discharge) and SOC (State Of Charge).

Provides excellent cycling capability, up to 10 000 cycles

at 15% of daily DOD for a 20-year service life.

Performs under fluctuating voltage and current charging
conditions

to the improved charge efficiency.
Reliable operation eliminates interim maintenance.

Optional water-filling system provides safe, easy
and efficient topping up.
Installation is easy with limited handling equipment.

The Sunica.plus delivers 1800 cycles according to IEC 61427-1.

The test results demonstrate its superior cycling ability

after being subjected to continuous cycling at a partial state
of charge (low and high) and at a fixed + 40°C (+ 104°F).
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where routine maintenance is time-consuming and expensive.

Rugged construction facilitates transportation to remote sites



Sunica.plus features a robust construction that ensures total

continuity of backup power anywhere in the world.

Operates in extreme temperatures from - 50°C (- 58°F)

to + 70°C (+ 158°F).

Even at - 40°C (- 40°F), the battery still provides 80 percent

of its capacity under a typical 120 hour discharge,

with no risk of cell freezing when fully discharged.

Robust pocket plate construction

and shock-resistant polypropylene casing material survives

the shocks and knocks experienced when transporting

batteries over difficult terrain to remote locations.

Long shelf-life means it can be stored (under normal
storage conditions) "ready for use" (i.e. filled and charged)
for 24 months without refreshing charge or maintenance.
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Sunica.plus is based on Saft Nife® Ni-Cd technology
that delivers excellent performance over a long, predictable
Total Cost of Ownership (TCO].
Eliminates the risk of premature failure or degradation
associated with lead-acid batteries.
Resists electrical abuse, including 100% discharge.
So there is no need for a low voltage disconnect.
The full battery capacity can be utilized without over-sizing.
Remains unaffected by accidental overcharge,
such as during a charge regulator failure, as well as
deep discharge or inversion.
Prevents: premature capacity loss when cycling
at low State Of Charge (SOC]J, with insufficient recharging;
corrosion, when cycling at high SOC and/or high temperature;
shedding of active mass when submitted to deep cycles.

(2] Photovoltaic energy powers lighthouses use Sunica.plus to
store the energy obtained from the sun’s rays in Northern sea.
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Off-grid hybrid telecom power

system operation

—— Genset power

— Control

Sunica.plus

Daily Depth Of Discharge (% of Ciz)

5to0 10% 10to 15% 15 to 25%
12V 9 13.5V 13.95V 14.4V
24V 18 27V 279V 28.8V
48V 36 54V 55.8V 57.6V

Telecom equipment




Sunica.plus
Physical properties and performance

(3]

Cell type

SUN+ 50

SUN+ 100

SUN+ 150

SUN+ 200

SUN+ 250

SUN+ 305

SUN+ 355

SUN+ 405

SUN+ 455

SUN+ 505

SUN+ 555

SUN+ 610 610
SUN+ 660 660
SUN+ 710 710
SUN+ 760 760
SUN+ 810 810
SUN+ 860 860
SUN+ 910 910
SUN+ 960 960
SUN+ 1015 1015
SUN+ 1065 1065
SUN+ 1115 1115
SUN+ 1170 1170
SUN+ 1215 1215
SUN+ 1270 1270
SUN+ 1320 1320
SUN+ 1370 1370
SUN+ 1420 1420
SUN+ 1470 1470
SUN+ 1520 1520
SUN+ 1570 1570
SUN+ 1620 1620
SUN+ 1670 1670
SUN+ 1720 1720
SUN+ 1775 1775
SUN+ 1830 1830

(3] Sunica.plus installed on an off-grid telecom installation in Africa. * Rigid connector included
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SUN+ 50 to SUN+ 505: standard mounted on racks — SUN+ 555 to SUN+ 1830: crosswise mounted on racks

Internal
resistance’
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Performance for fully charged cells by a constant current charge according to IEC 62259 standard
Available Amperes at + 20°C = 5°C (+ 68°F = 9°F)

Final voltage: 1.14 V/cell

R Cap:;g’;c““ 2 days 3days 4 days 5 days & days 7 days 8 days 9 days 10 days
yp 48 hours 72 hours 96 hours 120 hours 144 hours 168 hours 192 hours 216 hours 240 hours

SUN+ 50 1,01 0,69 0,52 0,36
SUN+ 100 100 2,03 1,38 1,04 0,71
SUN+ 150 150 3,05 2,08 1,55 1,07
SUN+ 200 200 4,07 2,77 2,07 1,42
SUN+ 250 250 5,09 3,46 2,59 1,78
SUN+ 305 305 6,20 4,22 3,16 2,17
SUN+ 355 355 7,22 4,91 3,68 2,52
SUN+ 405 405 8,24 5,60 4,20 2,88
SUN+ 455 455 9,26 6,30 4,72 3,23
SUN+ 505 505 10,3 6,99 5,23 3,59
SUN+ 555 555 11,3 7,68 5,75 3,94
SUN+ 610 610 12,4 8,44 6,32 4,33
SUN+ 660 660 13,4 9,13 6,84 4,69
SUN+ 710 710 14,4 9,82 7,36 5,04
SUN+ 760 760 15,5 10,5 7,88 5,40
SUN+ 810 810 16,5 1,2 8,40 5,76
SUN+ 860 860 17,5 11,9 8,91 6,11
SUN+ 910 910 18,5 12,6 9,43 6,47
SUN+ 960 960 19,5 13,3 9,95 6,82
SUN+ 1015 1015 20,6 14,0 10,5 7,21
SUN+ 1065 1065 21,7 14,7 11,0 7,57
SUN+ 1115 1115 22,7 15,4 11,6 7,92
SUN+ 1170 1170 23,8 16,2 12,1 8,31
SUN+ 1215 1215 24,7 16,8 12,6 8,63
SUN+ 1270 1270 25,8 17,6 13,2 9,02
SUN+ 1320 1320 26,9 18,3 13,7 9,38
SUN+ 1370 1370 27,9 19,0 14,2 9,73
SUN+ 1420 1420 28,9 19,6 14,7 10,1
SUN+ 1470 1470 29,9 20,3 15,2 10,4
SUN+ 1520 1520 30,9 21,0 15,8 10,8
SUN+ 1570 1570 31,9 21,7 16,3 11,2
SUN+ 1620 1620 33,0 22,4 16,8 11,5
SUN+ 1670 1670 34,0 23,1 17,3 11,9
SUN+ 1720 1720 35,0 23,8 17,8 12,2
SUN+ 1775 1775 36,1 24,6 18,4 12,6
SUN+ 1830 1830 37,2 25,3 19,0 13,0
Final voltage: 1.16 V/cell
Cell type Cap:;lt;:thm 2 days 3 days 4 days 5 days & days 7 days 8 days 9 days 10 days
48 hours 72 hours 96 hours 120 hours 144 hours 168 hours 192 hours 216 hours 240 hours
SUN+ 50 1,00 0,51 0,35
SUN+ 100 100 2,00 1,03 0,70
SUN+ 150 150 2,99 1,54 1,06
SUN+ 200 200 3,99 2,05 1,41
SUN+ 250 250 4,99 2,56 1,76
SUN+ 305 305 6,09 3,13 2,15
SUN+ 355 355 7,08 3,64 2,50
SUN+ 405 405 8,08 4,16 2,85
SUN+ 455 455 9,08 4,67 3,20
SUN+ 505 505 10,1 5,18 3,56
SUN+ 555 555 111 5,69 3,91
SUN+ 610 610 12,2 6,26 4,30
SUN+ 660 660 13,2 6,77 4,65
SUN+ 710 710 14,2 7,28 5,00
SUN+ 760 760 15,2 7,80 5,35
SUN+ 810 810 16,2 8,31 5,70
SUN+ 860 860 17,2 8,82 6,06
SUN+ 910 910 18,2 9,34 6,41
SUN+ 960 960 19,2 9,85 6,76
SUN+ 1015 1015 20,3 10,4 7.15
SUN+ 1065 1065 21,2 10,9 7,50
SUN+ 1115 1115 22,2 11,4 7,85
SUN+ 1170 1170 23,3 12,0 8,24
SUN+ 1215 1215 24,2 12,5 8,56
SUN+ 1270 1270 25,3 13,0 8,94
SUN+ 1320 1320 26,3 13,5 9,30
SUN+ 1370 1370 27,3 14,1 9,65
SUN+ 1420 1420 28,3 14,6 10,0
SUN+ 1470 1470 29,3 15,1 10,4
SUN+ 1520 1520 30,3 15,6 10,7
SUN+ 1570 1570 31,3 16,1 1M1
SUN+ 1620 1620 32,3 16,6 11,4
SUN+ 1670 1670 33,3 171 11,8
SUN+ 1720 1720 34,3 17,6 12,1
SUN+ 1775 1775 35,4 18,2 12,5
SUN+ 1830 1830 36,5 18,8 12,9

Sunica.plus Ni-Cd batteries - The robust daily cycling solution for off-grid solar PV systems



Final voltage: 1.18 V/cell

R Capj‘;g’;c‘” 2 days 3days 4 days 5 days 6 days 7 days 8 days 9 days 10 days
yp 48 hours 72 hours 96 hours 120 hours 144 hours 168 hours 192 hours 216 hours 240 hours

SUN+ 50 0.96 0.67 0.51 0.35
SUN+ 100 100 1,92 1,33 1,02 0,70
SUN+ 150 150 2,88 2,00 1,53 1,05
SUN+ 200 200 3,84 2,66 2,03 1,39
SUN+ 250 250 4,79 3,33 2,54 1,74
SUN+ 305 305 5,85 4,06 3,10 2,13
SUN+ 355 355 6,81 4,73 3,61 2,48
SUN+ 405 405 7,77 5,39 4,12 2,82
SUN+ 455 455 8,73 6,06 4,63 3,17
SUN+ 505 505 9.7 6,72 514 3,52
SUN+ 555 555 10,6 7,39 5,64 3,87
SUN+ 610 610 11,7 8,12 6,20 4,25
SUN+ 660 660 12,7 8,79 6,71 4,60
SUN+710 710 13,6 9,45 7,22 4,95
SUN+ 760 760 14,6 10,1 7,73 5,30
SUN+ 810 810 15,5 10,8 8,24 5,65
SUN+ 860 860 16,5 11,4 8,75 6,00
SUN+ 910 910 17,5 12,1 9,25 6,35
SUN+ 960 960 18,4 12,8 9,76 6,69
SUN+ 1015 1015 19,5 13,5 10,3 7,08
SUN+ 1065 1065 20,4 14,2 10,8 7,43
SUN+ 1115 1115 21,4 14,8 11,3 7,78
SUN+ 1170 1170 22,4 15,6 11,9 8,16
SUN+ 1215 1215 23,3 16,2 12,4 8,47
SUN+ 1270 1270 24,4 16,9 12,9 8,86
SUN+ 1320 1320 25,3 17,6 13,4 9,21
SUN+ 1370 1370 26,3 18,2 13,9 9,55
SUN+ 1420 1420 27,2 18,9 14,4 9,9
SUN+ 1470 1470 28,2 19,6 14,9 10,3
SUN+ 1520 1520 29,2 20,2 15,5 10,6
SUN+ 1570 1570 30,1 20,9 16,0 10,9
SUN+ 1620 1620 31,1 21,6 16,5 1.3
SUN+ 1670 1670 32,0 22,2 17,0 11,6
SUN+ 1720 1720 33,0 22,9 17,5 12,0
SUN+ 1775 1775 34,0 23,6 18,0 12,4
SUN+ 1830 1830 35,1 24,4 18,6 12,8
Final voltage: 1.20 V/cell
Cell type Ca”:;g‘{lc““ 2 days 3days 4 days 5 days & days 7 days 8 days 9 days 10 days
48 hours 72 hours 96 hours 120 hours 144 hours 168 hours 192 hours 216 hours 240 hours
SUN+ 50 0.88 0,47 0,33
SUN+ 100 100 1,76 0,94 0,67
SUN+ 150 150 2,65 1,41 1,00
SUN+ 200 200 3,53 1,88 1,33
SUN+ 250 250 4,41 2,35 1,66
SUN+ 305 305 5,38 2,86 2,03
SUN+ 355 355 6,26 3,33 2,36
SUN+ 405 405 714 3,80 2,70
SUN+ 455 455 8,02 4,27 3,03
SUN+ 505 505 8,9 4,74 3,36
SUN+ 555 555 9.8 5,21 3,69
SUN+ 610 610 10,8 5,73 4,06
SUN+ 660 660 11,6 6,20 4,39
SUN+ 710 710 12,5 6,67 4,73
SUN+ 760 760 13,4 714 5,06
SUN+ 810 810 14,3 7,61 5,39
SUN+ 860 860 15,2 8,08 5,73
SUN+ 910 910 16,0 8,55 6,06
SUN+ 960 960 16,9 9,01 6,39
SUN+ 1015 1015 17,9 9,5 6,76
SUN+ 1065 1065 18,8 10,0 7,09
SUN+ 1115 1115 19,7 10,5 7,42
SUN+ 1170 1170 20,6 11,0 7,79
SUN+ 1215 1215 21,4 11,4 8,09
SUN+ 1270 1270 22,4 11,9 8,45
SUN+ 1320 1320 23,3 12,4 8,79
SUN+ 1370 1370 24,2 12,9 9,12
SUN+ 1420 1420 25,0 13,3 9.5
SUN+ 1470 1470 25,9 13,8 9.8
SUN+ 1520 1520 26,8 14,3 10,1
SUN+ 1570 1570 27,7 14,7 10,5
SUN+ 1620 1620 28,6 15,2 10,8
SUN+ 1670 1670 29,5 15,7 1,1
SUN+ 1720 1720 30,3 16,2 11,5
SUN+ 1775 1775 31,3 16,7 11,8
SUN+ 1830 1830 32,3 17,2 12,2
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