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1.1 Introduction

The Power Of Energy

Nowadays, more and more
countries have attached
the great importance to
environmental protection
and advocate using green
energy. Because of its high
reliability, long service life,
lower cost, pollution-free
and other characteristics,
Nickel-lron(NiFe) batteries
are gradually replacing the
lead-acid batteries in a
wide range of applications,
especially for solar PV and
renewable energy power
systems.

This manual details the
technical characteristics of
Changhong Solar Nickel-

Iron battery NIF-S series.

The NF-S series Solar NiFe
batteries manufactured by
Sichuan Changhong Battery
Co., Ltd are specially
designed for solar PV and
renewable energy applications
under critical and harsh
circumstances. The NF-S
series battery has many
advantages such as low
operation cost, low self-
discharge, long cycling life,
environmental friendliness,
etc. It can withstand deep
discharge,wide temperature
variations, mechanical &
electrical abuses and still
show excellent and reliable
performance over a long

period.

NF-S series solar NiFe batteries are
suitable for all solar photovoltaic
power systems. They are widely
used as storage power supply for
solar photovoltaic system, offshore
oil platforms,railway transportation,
crossing guards lighting, signaling,
isolated BTS station, cathodic
protection for pipelines and radio
navigation systems. The operational
life of NF-S series solar Ni-Fe
batteries can last longer than 20
years if they are operated according

the recommended method. Special
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features include a steel frame with
welded plates, shock-resistant
polypropylene or MBS casing material
and special flame arresting flip-top
vent. In addition,the flooded electrolyte
reserve is larger and prolongs the
topping-up interval period. With the
aid of advanced manufacturing
methods and excellent design,the NF-
S series Ni-Fe batteries are specially
suitable for remote and isolated

locations requiring minimal maintenance.

1.2 Photovoltaic System

The power generated by solar photovoltaic
systems is widely used for different applications:
such as pumping water,indoor lighting,supplying
power for a microwave tower on top of a

mountain,etc. the battery system is able to supply

power for the load on cloudy days and at night.
The normal solar photovoltaic system is ideal for
field & unmanned operation due to easy

installation and high reliability.

The Power Of Energy

1.2.1 Photovoltaic Applications

-

Navigation Aids Telecommunication Systems

€ Remote lighthouses @ Base Stations

@ Beacons @ Radio Repeater Stations

@ Offshore @ Emergency Telephone Posts

Railway and Light Trains Oil and Gas Fields

@ Crossing Gates @ Emergency Lighting on Offshore Platforms
@ Lighting and Signaling @ Cathodic Protection for Pipelines
Utilities

@ Electric Power Supply for Remote Areas/Islands

1.2.2 Components of the Photovoltaic System
A photovoltaic system consists of three main parts:
1.Photovoltaic array

2.Electronic components, e.g. blocking diodes, logic
circuits in power conditioners & controllers.
3.Batteries

Thus,the ideal photovoltaic power system is a reliable
installation which requires infrequent maintenance.
The batteries play a crucial role,as premature failure

of the battery results in failure of the whole system.

1.2.3 Suitability for photovoltaic applications

@ Higher charge ratio and utilization ratio

@ Able to withstand abuse and wide temperature variation

@ Easy to transport and install in remote and harsh areas

@ Resistant to withstand failure of electronic control systems

@ Unmanned operation,reliability,low maintenance

S

NF400-5
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1.3 Construction features

1.3.1 Plate Construction
Changhong NF-S series NiFe
cell consists of two groups
of plates, the positive plate
containing nickel hydroxide
and the negative plate
containing iron oxide. These
active materials are retained
in pockets formed from
nickel plated steel strips
which is are doubled
perforated by a mechanical
rolling process. These
pockets are mechanically
linked together, cut to the
size corresponding to the
plate length and compressed
to the final plate dimension.
Then, these plates are
welded to a current carrying
bar which further ensures
high mechanical strength
and electrical stability.

Because the structural

1.3.2 Electrode Separator

The electrode separator is a key feature of
Changhong's NF-S series NiFe battery.
Using polypropylene material separation,
the distance between the plates is carefully

controlled to promote the level of recombin-

component of the plate is steel,
the plates are not gradually
weakened by repeated cycling,
which gives Changhong NF-S
series NiFe batteries an
exceptionally good cycle life.

Besides, the alkaline electrolyte

inside doesn’ t react with steel,
which means that the supporting
structure of the NF-S series
NiFe batteries stay intact and
unchanged during their whole

life. Since there is no corrosion,
there is no risk of “sudden

death ” ,therefore,NF-S series
NiFe batteries can meet the
special requirements of solar
photovoltaic applications. In
contrast, the structure and the
active material of the lead plate
brings about shedding of the
positive plate material and
eventual structural collapse of

lead acid batteries.

1.3.3 Electrolyte

The electrolyte used in NF-S series
NiFe battery is a combined
solution of potassium hydroxide

and lithium hydroxide, which can

improve the battery’s performance,
(e.g. cycling life, energy efficiency,
wide operational temperature
range, etc) allowing it to reach
the optimum level. The different

standard concentrations of

electrolyte allow NF-S series NiFe

The Power Of Energy

battery to be operated within a
temperature range of -20°C

~B0°C , which makes the battery
able to withstand very high
temperature fluctuation that

exists in some remote regions .

1.3.4 Terminal Poles

Nickel plated terminal poles made
of threaded steel bars are welded
onto the current carrying bar to
assemble plate groups. The cell
cover and terminal pole are sealed
by compression rubber washers,
which are designed to provide
satisfactory sealing throughout the
whole life of the battery.

1.3.5 Vents
Changhong NF-S series NiFe

batteries are fitted with special
flame arresting flip-top vents to
provide good ventilation while
charging, to ensure the battery

works safely and reliably.

1.3.6 Cell Container

The cell container is made of
transparent and corrosion-free
polypropylene or MBS engineering

plastic material.

1.4 Benefits of the Changhong NF-S series NiFe Battery

ation. By providing a large space between the
positive and negative plates and a generous
quantity of electrolyte between plates, good
electrolyte circulation is generated to avoid the
phenomenon of electrolyte stratification which

exists in lead acid batteries.

@ Long cycle life (maximum service life can reach 20

years or more,if operated correctly)

€ Wide operating temperature range

¢ Low maintenance

With its specially designed recombination separator
and generous electrolyte reserve, the topping-up
frequency is reduced so the Changhong NF-S series

NiFe battery can be left in remote sites without

maintenance for long periods

@ High resistance to mechanical and electrical abuse

@ Low transportation and installation cost
Because of its high mechanical strength,NF-S series
NiFe battery is able to withstand harsh treatment

during transportation and installation.
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1.5 Comparison Between VRLA and NF-S Series NiFe Cell

1.5.1 Table1 Characteristic comparison Sheet

Normal Voltage

Floating Charge Voltage

Temperature factor during floating charge

Operating voltage

Standard charge and discharge current

High rate discharge performance
Overcharge performance

Over discharge performance

Effect from floating charge voltage

Operation life

Storage life

High temperature performance

Low temperature performance

Thermal danger if shorted
Premature capacity loss

Environmentally friendly

Lead Acid Battery

2V
2.23V/cell~2.3V/ cell
-3mV/C - cell
Average
0.1C10A
Poor
Poor

Extremely Poor

When the charge voltage exceeds
2.35V/cell,the service life of VRLA
cell will be reduced by 1/2 for every
0.1V/cell increase.

3 years

2 years

When the ambient temperature ex-

ceeds 507 there is capacity decrease
risen from the reduction of the charge
acceptance performance,which greatly
effect the service life of the VRLA cell.

Great effect on the service life of
VRLA cell

Yes
Yes

No

NF-S Battery

1.2V

1.45V/ cell~1.50V/ cell

-3mV/C - cell
Good
0.25C5A
Good
Good

Good

Not affected

20 years

4 years

Not affected

Little effect on the
service life of NF-S
series NiFe cell

No

No

Yes

The Power Of Energy

1.5.2 Cost Comparison Between VRBLA and NiFe Cell

Downtime

Preventive

Replacement -
maintenance

Preventive
maintenance

Initial cost

Life-cycle Cost Comparison After Ten Years

VRLA batteries:

Cost effectiveness

There are three distinct parts to the cost of

a battery system:

# Initial investment: including the cost of
purchase,spares,tools,and installation.

€ Maintenance cost: including unexpected
and expensive downtime costs,

@ Replacement cost: including dismantling,

shipping,disposal and administrative costs

In the case of lead acid batteries,this can also include frequent replacement and all the costs associated

with an unexpected battery failure.

NiFe batteries:

Of course,NiFe batteries may cost more than lead-acid cells on the basis of initial investment alone.As for

stand-by, like solar photovoltaic applications with large capital investment installed in remote locations,

maintenance reliability and replacement cost factors can greatly outweigh the initial cost of the battery.

The performance of NiFe cells are similar to Ni-Cd cells. In addition,NiFe cells are pollution-free. The

true maintenance requirements and the life cycle costs are the main factors to be considered to

make a cost effectiveness calculation. Considering the extra costs of sudden or premature failure of

Lead acid batteries,Ni-Cd and Ni-Fe batteries are cheaper in the long-term.

1.6 Operation Characteristics

1.6.1 Rated Capacity

The capacity of the Changhong NF-S series NiFe
battery is rated in ampere hours (Ah), which is
the quantity of electricity discharged by 120-
hour discharge rate (C120) current to 1.0V end-

off voltage at 20°C after being fully charged.

1.6.2 Nominal Voltage

The nominal voltage of the Changhong NF-S
series NiFe battery is 1.2V/cell.
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1.6.3 Internal Resistance

The internal resistance of a cell
varies with the type of service and
the state of charge, thus it is
difficult to define and measure it
accurately. The most practical
value for normal applications is
the discharge voltage response to
a change in discharge current.

After fully charged at normal
temperature, the NiFe cells are
50% discharged, the internal
resistance is about 20% higher.
When 90% discharged,it is about
80% higher. In addition, reducing
the ambient temperature can also

increase the internal resistance.

E.g. the internal resistance is about

40% higher at 0°C.

1.6.5 Short Circuit Current

The short circuit Current of
Changhong NF-S series NiFe cell
is approximately 10 times of the

ampere-hour capacity.

1.6.6 Open Circuit Loss

Because of the self-discharge,the
state of charge in the open circuit
state will decrease slowly with
time. The open circuit loss value
at different temperatures which
may be experienced in photovoltaic
application is shown in the

following figure.

Available capacity

1.6.4 Effect of temperature on performance

Variations in ambient temperature affect the performance of a

battery. The capacity de-rating factors which are required in

sizing cell to compensate for temperature variations are given in

the following graphical form .
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1.6.7 Cycling

The Changhong NF-S series NiFe
cell is adaptable to a wide range
of depth of discharge (DOD). The
number of cycles vary with DOD
required. The lower DOD is, the
more numbers of cycles are. The
number of cycles reach thousands
during shallow discharge, while it
can only reach hundreds of cycles
during deep discharge. The
following figure gives the effect of

DOD on the available cycle life.

1.6.8 Effect of Temperature

on Lifetime

Changhong NF-S series NiFe cell
is designed for 20- year service
life, but the increase in the
temperature of electrolyte will

reduce the expected life. In

general, every 9°C increase in

temperature over the normal

ambient temperature of 25°C
reduces the service life of
Changhong NF-S series NiFe cell
by 20%. For lead-acid batteries,it
will be 50%. The following figure
shows the comparison graph of
life expected at high temperature
for both Ni-Fe and lead-acid batteries.

Number of cycles

Rated life in years

The Power Of Energy
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1.6.9 Water Consumption gives typical water consumption values over different ranges of

and Gas Evolution

Surplus charge or overcharge
will break down the water of
the electrolyte into oxygen and
hydrogen, so pure distilled
water should be added to
compensate for water loss. In
theory, the quantity of water
consumed can be calculated
according to the Faradic
equation that each Ah of
overcharge breaks down
0.366CC of water. However,
due to the recombination

separator used in Changhong

NF-S series NiFe cell, the water
usage will be considerably less

than this. The following graph

1.7 Charging

voltages and various temperatures.

The battery gives off no gas during discharge. The electrolysis of

1CC water generates 2000CC of mixture gas in the proportion of

2/3 hydrogen and 1/3 oxygen.

1.7
1.5
1.3
1.1
0.9
0.7
0.5

0.3

Water Consumption grams/months,Ah

0.1
10 20

.60V/cell

1.55V/cell

1.45V/cell

30 40

Temperature()

Typical Water Consumption

1.7.2 Charge Efficiency

Charge efficiency depends on
the state of charge and ambient
temperature. The graph below
shows the charge efficiency for
a 50%, 70% and 90% charge
under various ranges of

temperature.

80

Charging Efficiency(%)

70

60

50
—20 —10 0

90% Charged

50% Charged

70% Charged

20 30 40

Temperature(C)

Charging Efficiency As A Function Of Temperature

1.8 Battery Sizing Principle

1.7.1 Charge Method

First charge method — — The
charge current depends on the
capacity of solar panels. When
charge voltage of battery reaches
the limited values set,the charge
current will diminish gradually. The
upper charge voltage limit of
Changhong NF-S series NiFe cell
battery is usually controlled at the
range of 1.65V/cell~1.75V/ cell.

Second charge method— Firstly,

charge the battery up to a high
voltage fixed and then drop it to

a lower level voltage , so as to
reduce the water consumption

inside. In the first state, the

recommended charge voltage is

10

1.65V/cell~1.75V/cell. In the
second state, it should be
controlled at the range of
1.42V/cell~1.45V/ cell.

If deep discharge cycling is
frequently carried out, it is
recommended that you turn up
the charge voltage. When the
battery is operated outdoors or

beyond the temperature range of

10°C ~ 30°C ,the charge voltage

compensation coefficient of

-3mV/°C should be taken into

account.

The "Autonomy sizing

principle” is the most popular
batterysizing method for
photovoltaic system
application. This type of sizing
method takes the number of
autonomy working days (based
on the maximum number of low
insolation days expected) into
consideration. On assumption
that the cell is fully charged
every day, the battery can be
sized according to the following

formula.

Capacity required = R x A x KT x
KDOD x KA

R=Autonomy working times
required (Hours)

A = Average daily Load ( Amps )
KT =Temperature
compensation factor
KDOD=Allowable Max.

DOD compensation factor

KA=Ageing compensation
factor

All parameters can be found
from this manual according to
its respective working
conditions.

Let's take an example to
understand this better.
Assuming battery is required
for autonomy work for 7

Days (168 hours), discharge it
to end-off voltage of 1.14V/cell

at ambient temperature of

40T and the average daily load
is 90W/48V,that is Autonomy
working time R=168hours
Average daily load =90W/48V
A =1.875A

11

Temperature compensation
factor

KT =1,/0.98=1.02

The Max. DOD allowable

calculated from the 20-year life

requirement ( 52times/year )
=1040

so,the DOD allowable=85%
The Max. compensation factor
of DOD allowable

KDOD =1,/0.85=1.176

Ageing compensation factor at
40C

KA =20/14.2=1.408

Thus, the capacity required

=168 x1.875x 1.02 x
1.176 x 1.408=532.01Ah

The numbers of cells required
=48V/1.2V (nominal voltage)
=40

Conclusion: We chose 40 cells
of NF600-S batteries for this

application.
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Tr‘ouble Shooting Selection Table

Em = =

The electrolyte has been used for a

long time and the carbonate content Replace the electrolyte.

Drop in the
cell capacity

inside is too much.
The electrolyte is exhausted.

No enough electrolyte,and the level
of electrolyte is below the minimum
level line.

Harmful impurities contained in the
electrolyte are too much.

The charge/discharge parameters
are not correct.

Short-circuit or slight short-circuit
inside the cell.

Replace the electrolyte.

Add distilled water,adjust the electrolyte
density then overcharge the cell

Replace the electrolyte after cleaning.
overcharge the cell. If other causes,repair
the cell accordingly.

Charge or discharge the cell in strict
accordance with the supplier's requirements.

Replace the electrolyte or repair the cell after
cleaning.

Max. External Dimension
mm

38

Height

Volume of

- Terminal
Weight |Electrolyte
°g L y Thread

Container
Material

Short-circuit or slight short-circuit Keep the cells in a clean and dry NF10-S 1.2 10 84 138 0.80 0.2 M6 MBS or PP
oceurs from outside the cell. environment and check wiring. NF20-S 12 20 32 113 =220 1.2 0.3 M6  \VBS or PP
The instruments are out of calibration. S::t:’l;;nmde:::tlfy the galvanometer NF30-S 1.2 30 68 134 245 2.8 0.8 M10x1 MBS or PP
N NF40-S 1.2 40 68 134 245 3.0 0.8 M10x1 MBS or PP
Short or open circuit in a cell or no cl h I h he el |
electrolyte inside cell. ean the cell,or change the electrolyte. NF50-S 1.2 50 68 134 245 3 0.7 M10x1 MBS or PP
Voltage is Short or open circuit outside the Keep the cells dry,and check for wiring NF60-S 1.2 60 70 134 285 4.2 0.9 M16 MBS or PP
abnormal battery. errors. NF80-S 1.2 80 80 141 365 5.8 1.7 M10x1 MBS or PP
. Y M10x 1
Poor wire connection or disconnection. Check and repair. NF100-S 12 100 80 141 365 6.2 16 % MBS or PP
NF120-S 12 120 80 141 365 6.4 14 M10x1 MBS or PP
The positive plate swells. If necessary,change the cell. NF150-S 1.2 150 106 164 345 9 2.5 M20 MBS or PP
NF200-S 12 200 106 164 345 10 1.8 M20 MBS or PP
The cell The vent is blocked up. Clean with hot water or replace it. NE250-S 12 250 138 076 405 185 46 2xM16 PP
Container : : :
2 xM16
swells There is short-circuit inside the cell. NF300-S 12 300 138 276 450 21 5.9 MBS or PP
or there are too many impurities in Check and replace the electrolyte. NF400-S 1.2 400 138 276 490 17 5.9 2xM16 PP
the electrolyte. NF500s 1.2 500 138 276 490 27 6.1 2xM16 PP
tr?u?blijs ar;ptiar' inII Eeﬂﬁggmm contains organic Replace the electrolyte. NF600-S 1.2 600 176 291 510 38 9.2 2 xM20 MBS
€ inside ot the ce P : NF700-5 1.2 700 176 291 510 39 8.4 2 x M20 MBS
The level of electrolyte is too high. Drain out the superfluous electrolyte. NF800-S 1.2 800 186 398 570 59 17.2 3 x M20 MBS
Alkaline corrosion NF900-S 1.2 900 186 398 570 60 15.6 3 x M20 MBS
caused by The vent of terminal is unsealed. Replace the sealing parts and screw tightly. NF1000-S 1.2 1000 186 398 570 61 15.0 3 x M20 MBS

electrolyte leakage

Electrolyte overflows.

12

Clean the area of corrosive electrolyte fluid.

Remarks: 1) We can manufacture other models according to the clients’ requirements.
2 ) We can process battery crates according to the clients’ requirements.

13
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Dischar'ge Data Table

Discharge currents and duration when battery is fully charged at 20°C + 5°C Discharge currents and duration when battery is fully charged at 20°C + 5°C

Final voltage =1.16V/C Final voltage =1.14V/C
Cell Type | 18h 1d 2d 3d 4d 5d 6d 7d 8d 9d 10d Cell Type | 18h 1d 2d 3d 4d 5d 6d 7d 8d 9d 10d
24h 48h 72h 96h | 120h | 144h | 168h | 192h | 216h | 240h 24h 48h 72h 96h | 120h | 144h | 168h | 192h | 216h | 240h
\Izy{e2-88 050 046 039 020 014 010 008 007 006 006 005 005 \\[ZyIe2-8 052 048 040 0O21 014 011 009 007 O0OO6 006 005 0.05

\\[zc[eZs@ 150 138 116 061 041 031 025 021 019 017 015 014

100 092 078 040 027 021 017 014 012 011 010 O0.09 104 09 081 042 028 021 017 015 013 011 010 0.0
157 144 121 063 043 032 026 022 019 017 016 014
200 184 155 081 054 041 033 028 025 022 020 O0.18 209 192 162 084 057 043 035 029 026 023 021 049
250 230 194 101 068 052 042 035 031 028 025 0.23 261 240 =202 105 071 054 043 037 032 029 026 024
300 276 233 121 082 062 050 043 037 033 030 028 313 288 243 126 085 064 052 044 039 034 031 029
\\[Z7deZcl8 3.50 322 271 141 095 072 058 050 043 039 035 032 \\[JeZ-f 366 336 283 147 099 075 061 052 045 040 036 033
\\[z=[sZc38 400 368 310 162 109 083 067 057 050 044 040 0.37 418 384 323 168 113 086 069 059 051 046 041 038
450 414 349 182 123 093 075 064 056 050 045 041 470 432 364 189 128 097 078 066 058 052 047 043
\\[oe[sZ-8 500 460 388 202 136 103 083 071 062 055 050 046 522 480 404 210 142 107 087 074 064 057 052 048
[ =[e2-8 6.00 552 465 243 163 124 100 085 074 066 060 055 \\Is=le2-8 627 576 485 253 170 129 104 088 077 069 062 057
\\[ks[eZ-8 750 690 581 303 204 155 125 106 093 083 075 0.69 \\[ks[eZ-8 783 720 606 316 213 161 130 110 086 086 078 0.71
100 820 775 404 272 206 167 142 124 110 1.00 0.92 104 960 808 421 283 215 173 147 129 115 1.04 095
(=l 125 115 97 505 340 258 208 177 155 138 125 1.15 131 120 101 526 354 268 217 184 161 143 130 119
150 138 116 606 408 309 250 213 186 166 150 1.38 157 144 121 631 425 322 260 221 193 172 156 143
175 161 136 707 476 361 292 248 217 193 175 160 183 168 141 736 496 376 303 258 225 201 181 1.66
200 184 155 808 544 413 333 283 248 221 200 1.83 209 192 162 842 567 429 347 294 257 229 207 190
250 230 194 101 681 516 417 354 310 276 250 229 261 240 202 105 708 536 433 368 321 286 259 238
\\[Zs[e[s2-8 300 276 233 121 817 619 500 425 371 331 300 275 31.3 288 243 126 850 644 520 442 386 344 311 285
\\[zrdsleZsl 350 322 271 141 953 722 583 496 433 386 350 321 \[zrdslsZsl 366 336 283 147 992 751 6.07 515 450 401 363 333
\\[z=[s[eZ-8 400 368 310 162 1089 825 6.67 567 495 442 400 367 \\[z=lssZ-8 418 384 323 168 113 858 693 689 514 458 415 380

450 414 349 182 123 928 750 6.38 557 497 450 413 470 432 364 189 128 966 780 663 579 516 467 428

\\[myfelss2] 500 460 388 202 136 103 833 708 619 552 500 458 \\[zyfelss2] 522 480 404 210 142 107 867 736 643 573 519 475

14 15
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Discharge currents and duration when battery is fully charged at 20°C + 5°C Discharge currents and duration when battery is fully charged at 20°C + 5°C

Final voltage =1.10V/C Final voltage =1.05V/C
Cell Type | 18h 1d 2d 3d 4d 5d 6d 7d 8d 9d 10d Cell Type | 18h 1d 2d 3d 4d 5d 6d 7d 8d 9d 10d
24h 48h 72h 96h | 120h | 144h | 168h | 192h | 216h | 240h 24h 48h 72h 96h | 120h | 144h | 168h | 192h | 216h | 240h
\Izy[e2-88 053 050 043 021 014 011 009 008 007 006 005 005 \\[Zyle2-8 054 051 043 022 015 011 009 008 007 006 005 0.05

\\[=c[eZ-l8 160 149 128 064 043 033 027 023 020 018 016 0.5

107 098 085 043 029 022 018 015 013 012 011 040 109 101 086 043 029 022 018 015 013 012 011 0.0

163 152 129 065 044 033 027 023 020 018 016 015

2.13

267 248 213 107 072 055 044 038 033 029 026 024

198 170 086 058 044 035 030 026 023 021 019 218 202 172 087 058 044 036 031 027 024 021 0.20
272 253 215 108 073 055 045 038 033 030 027 025
320 297 255 129 087 066 053 045 039 035 032 029 327 303 258 130 088 066 054 046 040 036 032 0.30
\Izr7deZcl 3.73 347 298 150 101 077 062 053 046 041 037 034 \\[odeZ-3 3.81 354 300 152 102 077 063 053 047 042 038 034
\\[z=[Zc@8 427 396 340 172 116 088 071 060 052 047 042 039 436 404 343 173 117 088 072 061 053 048 043 0.39
480 446 383 193 130 098 080 068 059 053 048 044 490 455 386 195 131 099 081 069 060 053 048 044
\\[oieeZ-8 533 495 425 215 144 109 088 075 065 058 053 048 544 505 429 217 146 110 090 076 067 059 054 049
\\[o=[e2-8 640 594 510 258 173 131 106 080 079 070 063 0.58 \\Is=e2-8 653 606 515 260 175 133 108 092 080 071 064 059
\\[oks[eZ-8 8.00 743 638 322 217 164 133 113 098 088 079 073 \\[ks[eZ-@ 8.17 758 644 325 219 166 135 115 100 089 081 074
10,7 9890 850 429 289 219 177 150 131 117 1.06 0.97 1089 101 858 433 292 221 180 153 133 119 1.07 098
\\[z=se2-8 133 124 106 536 361 273 221 188 164 146 132 1.21 136 126 107 542 365 276 225 191 167 148 134 1.23
160 149 128 644 433 328 265 225 196 175 158 145 163 152 129 650 438 331 270 229 200 178 161 148
187 173 149 751 506 383 309 263 229 204 185 1.69 191 177 150 758 510 386 315 267 233 208 188 1.72
213 198 170 858 578 438 353 300 262 233 211 193 218 202 172 867 583 442 360 306 267 238 215 197
26.7 248 213 107 722 547 442 375 327 292 264 242 272 253 215 108 729 552 450 382 333 297 269 246
\\[Zs[e[s2-8 320 297 255 129 867 656 530 450 393 350 317 2890 327 303 258 130 875 663 540 458 400 356 322 295
\\[zrdsleZ-l 37.3 347 298 150 101 766 6.18 525 458 408 369 3.38 \\[zrdsleZs@ 381 354 300 152 102 773 6.30 535 467 416 376 344
\\[z=[s[oZ-8 427 396 340 172 116 875 7.07 6.00 524 467 422 387 \\[z=ls[s2-8 436 404 343 173 117 883 720 611 633 475 430 393
480 446 383 193 130 984 795 6.75 589 525 475 435 490 455 386 195 131 9.9 810 6.88 6.00 534 483 443

\\[syfelsls2] 533 495 425 215 144 109 883 750 655 583 528 483 \\[myfelss2] 544 505 429 217 146 110 900 764 667 594 537 492
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Discharge currents and duration when battery is fully charged at 20°C + 5°C

Final voltage=1.00V/C
Cell Type | 18h 1d 2d 3d 4d 5d 6d 7d 8d 9d 10d
24h 48h 72h 96h | 120h | 144h | 168h | 192h | 216h | 240h
\\[Zy[eZs@8 056 052 043 022 015 011 009 008 007 006 005 005

1.13

\\[=c[eZ-l8 169 155 130 066 045 034 028 023 020 018 016 0.5

103 087 044 030 023 018 016 014 012 011 0.0

226 206 173 088 059 045 037 031 027 024 022 020

282 258 217 109 074 056 046 039 034 030 027 0.25

338 309 260 131 089 068 055 047 041 036 033 030

\\[z7deZsl8 395 361 303 153 104 079 064 054 048 042 038 035

\\[Z=[Zc88 451 412 347 175 119 080 073 062 054 048 044 040

508 464 390 197 134 101 083 070 061 054 049 045

\\[le[eZ-8 564 515 433 219 149 113 092 078 068 060 055 050

\\[=[e2-8 6.77 6.18 520 263 178 135 110 0983 081 073 066 0.60

\\[ks[eZ-8 846 773 650 328 223 169 138 117 102 091 082 0.75

11.3 103 867 438 297 225 183 156 136 121 109 1.00

\\[z=e 28 141 129 108 547 372 281 229 194 170 151 137 1.25

169 155 130 656 446 338 275 233 204 181 164 150

197 180 152 766 520 394 321 272 238 211 191 175

226 206 173 875 594 450 367 311 271 242 219 2.00

282 258 217 109 743 563 458 389 339 302 273 250

\\[Zs[e[s2-8 338 309 260 131 892 675 550 467 407 363 328 300

\\[zrds[eZ-8 395 361 303 153 104 788 642 544 475 423 382 350

\\[z=[s[s2-8 451 412 347 175 119 900 733 6.22 5643 483 437 400

508 464 390 197 134 101 825 700 6.11 544 492 450

\\[ole[s[e2] 564 515 433 219 149 113 817 778 679 6.04 546 5.00
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