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APPLICATIONS

® UPS

@ Emergency lights

@ Wind turbines

@ Wheelchairs

@ Solar or wind powered street lighting
® Yacht

@ Mobile surgery light

& Solar powered advertising displays
@ Mobile floor sweepers

@ Golf buggies

@ Cleaning robots

® Telecommunication

@ Motorcycle

® Construction sites signalling

@ Ticketing machine, etc.
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BATTERY RINDER

app & find

Scan QR code to go to app store and
download app free of charge.

Battery Finder for Industrial

Designed for engineers, electronics specialists and developers who

need batteries for their projects, the Battery Finder App provides

an overview of what’s available in the Panasonic range of indus-

trial batteries, and gives a recommendation on the type of battery

that’s best suited to the user’s application. It also offers a wealth of

information, diagrams and animations on battery technology.

Company

Panasonic C:lper:lk.m. founded in Osaka 1918, is one of the
world's largest manufacturers of quality electronic and
eiectrical equipment. Its subsidiary, Panasonic Industrial
Devices Sales Europe GmbHM (PIDSEU) deals with a wide
dversified range of industral batteries to satisfy its
custormer’s needs for partable and stationary power
solutions. Our Lithium-Ton, Lithium, Nickel-Metal-Hydride,
Vahse-Regulated-Lead-Acid (VRLAL Alkaline and Zinc-Carban
batteries power your business in virtually all applications,

Clromine Panasonic
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Product series Lithiurm

Charg, YES / NO M 2

Classification Cylindrical

Techaology Poly-Carbonmanofiucride
[BR series) Lithium

Size A

Hominal voltage (V) 3

Mominal capacity (maAh) 1,600

Diameter {mm]) 7

Total height (mem) 455

Weight (g) 18

Discharging temperature  -40to +85
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HOME

The welcome screen. You can start
looking for a battery straight from
here, or check out the information
on Panasonic and details on bat-
tery technologies. Good luck!

COMPANY INFORMATION

Thisisabrief profile of Panasonic,
telling you about the company
and its industrial batteries divi-
sion. You might also like to view
our ‘eco ideas’ film.

BATTERY INFORMATION

You're shown the selected battery
with all the key details. You have
also several options for requesting
downloads and hardcopies.

TECHNICAL DRAWINGS

You can view a detailed technical
drawing of the battery and zoom
in on particular details.
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PANASONIC BATTERIES
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PANASONIC INDUSTRIAL DEVICES SALES EUROPE

Panasonic Corporation, founded in Osaka 1918, is one of the world’s largest manufacturers of quality
electronic and electrical equipment. Its subsidiary, Panasonic Industrial Devices Sales Europe GmbH
(PIDSEU) markets a diverse portfolio of industrial products throughout Europe. Formed in 1998 to
strengthen Panasonic’s pan-European industry operations, the company is now active in Automotive,
Distribution, Appliance, Industry as well as Factory Solutions and Energy.

Company

Panasonic offers a wide range of power solutions for portable
and stationary applications. Our product range includes high
reliability batteries such as Lithium-lon, Lithium, Nickel-
Metal-Hydride, Valve-Regulated-Lead-Acid (VRLAJ, Alkaline
and Zinc-Carbon. With this breadth and depth to the portfolio,

we can power your business in virtually all applications.

SR\

PIDSEU

Panasonic Energy Company (PEC) began manufacturing
batteries in 1931. Today PEC is the most diversified global
battery manufacturer worldwide, with an extensive network
of manufacturing companies globally. The company employees
are dedicated to research, development and production of

batteries for an energized world.

PIDSEU organisation

CERTIFICATE-]I

IS0 140012004

HE B Dexea WIS

§CERTIFICATE‘
2
a
.y

£ IS0 9001:2008

nasonlc Energy Pelumd 8.A.

Certifications

Our production facilities use leading-edge manufacturing
processes that meet the toughest quality standards. All our
factories are certified to ISO standards - with 1ISO 9000 and
ISO 14000 being the minimum benchmarks. This means each
factory has its own quality and environmental management,
and delivers products that measure up to toughest standards

of reliability.

Most of our factories are also certified to OHSAS 18001
(Occupational Health and Safety Assessment Series], an

international standard to assess the management system

Our batteries all deliver three key benefits

POWEHR
SAFI
LONC

Panasonic quality -
certified by authorised
agencies.

FE

which organisations have in place for occupational safety. @ Power - is the basic customer requirement for all our

This confirms our factories have been proactive in putting

batteries. Find out how we can power your business!

the occupational health and safety of staff at the centre of @ Safety - our highest priority! We provide only safe

the company’s dealings. In addition our VRLA batteries are

products - for your peace of mind!

for example approved to German VdS standard and the US @ Long-Llife - only reliably-designed batteries provide the

UL standard.

long service life you need to power your applications.



‘eco ideas’ STRATEGY
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PANASONIC LEADS THE WAY ... WITH ‘eco ideas’

Pursuing coexistence with the global environment in its business vision, Panasonic is committed -

in all its business activities - to reducing the environmental impact of its products. In its ‘eco

ideas’ Strategy, Panasonic focuses in particular on rapid implementation of measures to pre-

vent global warming, and on global promotion of environmental sustainability management.

co,

Panasonic strives to increase the use of products with higher
energy efficiency and energy-creating products such as photo-
voltaic power generation systems and fuel cells to decrease
CO, emissions from customers’ homes.

Together with the effort to improve energy efficiency of its
production activities, Panasonic will reduce CO, emissions
in every phase of its business activities, aiming for total CO,
emissions to reach a peak in FY2019 (April 2018 - March 2019)

and then decline.

Resources

Purchase of new materials can be reduced by effectively
using recycled materials throughout the business processes,
from product design to procurement, production, distribu-
tion, and recycling. With the two approaches of reducing the
amount of waste generated from our operations and promot-

ing the recycling of resources, Panasonic will continue to

enhance its recycling-oriented manufacturing with the effec-

tive use of finite resources.

Water

Water is vital for life, as well as for manufacturing products.
It is said that available fresh water is only about 0.01% of
the Earth's total water resources. To make the most of finite
water resources, Panasonic is committed to pursuing water
conservation through development and wide use of highly
water-saving products, and also through initiatives of cyclic

use of water in the course of manufacturing.

Chemicals

Chemical substances are used in many products including
familiar home appliances, making our lives more convenient.
Meanwhile, hazardous substances have been detected in the
far regions of the Arctic and Antarctic, having been carried

by the winds and ocean currents over a long period of time.

GREEN BATTERY APPLICATIONS

Working for future generations, Panasonic aims to become the No.1 Green
Innovation Company in the Electronics Industry. With this commitment in mind, we
are focusing on green battery applications such as wind turbines, e-bikes and solar

VIDEO

street lighting. Take a look at this video - and see how we can power your business.  scanarcodeto

This raises concern about the impact on human health and
the environment.

To reduce the impact on the environment, Panasonic will
voluntarily decrease, substitute or discontinue the use of
chemical substances in each phase throughout the cycle from
procurement of materials to production, use, and recycling of

products.

Biodiversity

The ecological system that supports and benefits our lives is
based on a very fragile balance of diverse species. Once lost,
each species is gone forever, and it can never be recovered
by man.

We must therefore clearly recognize the impact of our busi-
ness practices on biodiversity. At Panasonic, we focus on three
areas - conserving green spaces at our business sites, pro-
curement of materials that have little impact on the environ-

ment, and developing products that contribute to biodiversity.

view 3D animated
video.

Stakeholder

Panasonic cannot bring forth green innovations on a global
scale without the collaboration with the society, including our
customers worldwide, experts, and the supply chain.
Panasonic hopes for close communication through initiatives
such as tree planting activities and environmental education
programs for children worldwide to extend green innovations

that lead to sustainable lifestyles across the world.

By-Region

Because every region has different circumstances and char-
acteristics, Panasonic expands its Global Eco Project, which
promotes products, production activities, and citizenship
activities as specific initiatives tailored to each region.
Panasonic has formulated targets worldwide including the
regions of Asia Pacific, Europe, China, North America, Latin

America, Russia, Middle East & Africa, and Taiwan.
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PRECAUTIONS FOR HANDLING VRLA BATTERIES

This document should be read in its entirety and its contents fully understood before handling or using Panasonic recharge-

able sealed Lead-Acid batteries. If there are any questions, please contact Panasonic. Please keep this document available

for reference. Due to the potential energy stored in the batteries, improper handling or use of the batteries without under-

standing this document may result in injury caused by electrolyte leakage, heat generation, or explosion.

DEGREE OF DANGER

Danger
When the batteries are handled or used improperly, death or

severe injury may occur.

Warning
When the batteries are handled or used improperly, death or
severe injury may occur, and slight injury or loss of products

often occur.

Caution
When the batteries are handled or used improperly, slight
injury may occur and damage to the batteries and equipment

may occur.

Request
When the batteries are handled or used improperly, damage

to quality or performance may occur.

Note 1
Improper handling and use of the batteries may cause dan-
gerous conditions to arise. All precautions should be taken

to prevent any harmful effects from the use of the batteries.

Note 2

‘Severe injury’ as a result of improper handling or use of the
batteries may include but are not limited to loss of eyesight,
injury/burn/electric shock/fracture of a bone/poisoning with
after effect, or injury that requires long-term medical treat-
ment. ‘Slightinjury’ covers such conditions as burnsorelectric
shock that do not require long-term medical treatment.
Damagetoproductsisdefined as extensive damage toa house,

a house hold effects, a livestock, or pets.

Note 3
‘Requests’ are meant to prevent a decrease in the quality or

the performance of the batteries.

ENVIRONMENT AND CONDITION

Danger

1. Donotputthebatteriesintoairtightcontainersorbags. The
batteries tend to generate inflammable gas upon excess
charge which may cause an explosion if enclosed in an

airtight container.

Warning

1. The batteries must be charged using the specified charger
or by maintaining the charging conditions indicated by
Panasonic. If the batteries are charged under conditions
other than those specified by Panasonic, they may leak,
generate excessive heat, or explode.

2. When using the batteries in medical equipment, incorpo-
rate a back-up system other than the main battery in the
event of power failure.

3. Insertinsulation that is resistant to heat and sulfuric acid
between the batteries and any metallic housing. Failure to
do so may cause the batteries to smoke or burn in case of
electrolyte leakage.

4. Do not place the batteries near a device that may generate
sparks (such as a switch or fuse) and do not place the
batteries close to fire. The batteries may generate an
inflammable gas when charged excessively that may ignite
upon contact with a spark or they may burn or explode due

to sparks or fire.

Caution
1. Use or store the batteries in the temperature range: Dis-

charge (operating in application): -15°C ~ 50°C. Charge:

0°C to 40°C. Storage: -15°C to 40°C. Temperatures above
or below those recommended could result in damage or
deformity of the batteries.

2. Avoid placing batteries nearaheat-generating device (such
as a transformer) which may cause the batteries to gener-
ate excessive heat, leak or explode.

3. Donotallowthebatteriestobeexposedtorainorseawater.
If the battery terminals should get wet, they may corrode.

4. Donotuse or store the batteries in a car under the blazing
sun, in direct sunlight. To do so may cause the batteries to
leak, generate excessive heat, or explode.

5. Do not use or store the batteries in a dusty place as dust
may cause them to short circuit between their terminals.
When using the batteries in a dusty place, check them
periodically.

6. In applications requiring more than one battery, first
connect the batteries together and then connect the
batteries to the charger or the load. Be careful to connect
the (+)pole of the batteries to the (+)Jterminal of either the
charger or the load. Improperly connecting the batteries,
charger, or load may cause an explosion or fire to occur. In
some cases, bodily injury may occur.

7. When handling the batteries, wear steel-tipped shoes
to prevent possible injury to the feet if the batteries are

accidentally dropped.

Request

1. Dropping a battery may cause a strong physical shock that
may damage the performance of the battery.

2. Confirm the life of the batteries using the real load and
charger. Differences in the charging and the discharging
conditions may cause a big difference in the life of the

batteries.

INSTALLATION

Danger

1. Tools such as wrenches used to install the batteries
should be insulated. Bare metal tools may cause an ab-
normal short circuit accident to occur resulting in bodily
injury, damage to the batteries, explosion or fire.

2. Do not install the batteries in a room without ventilation.

The batteries tend to generate an inflammable gas upon
excess charge resulting in an explosion or fire if the room

is closed.

Warning

1. Do not contact any plastic or resin* which contains a
migrating plasticizer with the batteries. Furthermore,
avoid using organic solvents such as thinner, gasoline,
lamp oil, benzine and liquid detergent to clean the bat-
teries. The use of any of above materials may cause
the containers and/or the covers (ABS resin] of the
batteries to crack and leak. This may cause a fire in the
worst scenario. Make sure the use of material will not
cause the containers and/or the covers of the batteries to
crack due to the migration of plasticizer within the material
by asking the manufacturer of the material if necessary.

2. Always use such as rubber gloves when handling batter-
ies with the voltages higher than 45V in order to prevent
severe bodily injury from occurring.

3. Do not install the batteries in areas where they may come
in contact with water. If the batteries come in contact with

water, an electric shock may occur.

Caution
1. During unpacking, handle the batteries carefully and check
for cracks, breakage, or electrolyte leakage. Failure to handle

carefully may result in damage due to physical shock.
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2. When the batteries are being mounted in the equipment,
consider the best position for easy checking, maintenance

and replacement. In addition, the batteries should be

* Examples for plastic or resin which should be avoided using: vinyl chloride, oily rubber.
Examples for plastic or resin which is proper for the use: Polyolefin resin such as polypropylene, polyethylene.
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located in the lowest part of the equipment as possible.
The rechargeable sealed Lead-Acid batteries, mentioned
in this document, are designed for use in any position, but
charging the batteriesin the upside-down position should
be avoided. When these batteries are charged excessively
in the upside-down position, leakage of electrolyte from
the rubber vents may occur. The upside-down is shown
on the left side of the next drawings. In this upside-down
position, the mark ‘Panasonic’ on the battery are turned
upside down. The drawings are only for explanation of the
battery’s position; therefore these are not equal to the real
appearance of the battery that the specifications describe.
Can be used in the vertical position and the sidedown po-
sition (maximum angle of 90°C from the normal position).
Do not carry the batteries by picking up them by their
terminals or lead wires. To do so may damage the batteries.
Be careful not to jolt the batteries as it may result in
damage to them.

Be aware the batteries are relatively heavy compared to
their volume. Please be careful to carry these batteries in
order to avoid injury and/or lumbago.

Do not cover the batteries with plastic sheet as it may
cause a fire or an explosion by conducting static electricity.
Fasten the bolts and the nuts with the torque as shown

below: Not to do so may cause the battery terminals to break.

Bolt (nut) size (mm) Fastening torque
(Nm)

t
0.8 2

M10 (10) 1.5 25+ 1

147 -19.7

10.

Place the necessary insulating covers over the terminals,
the connecting bars, and bolts and nuts to prevent a dan-
gerous electric shock.

Please consult Panasonic prior to using the batteries in
applications such as a motor bicycle, an engine driven
lawn mower, etc. which may generate severe vibration.
Fasten the batteries firmly to the equipment to avoid the

influence of vibration and/or physical shock.

Request

1.

The batteries should be installed by a certified technician.

PREPARATION PRIOR TO OPERATION

Danger

1.

Be sure to provide enough insulation around the lead wires
and/or plates used between the batteries and the appli-
cation. Insufficient insulation may cause an electric shock.
Heat generating from a short circuit (or excess current)

may result in an injury, burn, smoke or fire.

Caution

1.

Do not plug the batteries directly into the outlet or the
cigarette receptacle of a car without inserting a charger
between the batteries and the outlet or the receptacle. To
do so may cause electrolyte leakage, heat generation, or
explosion of the battery.

Turn off the circuit switch when the connections between
the batteries and the charger/load are made.

When using the batteries for the first time, check for rust,
heat generation, or any other abnormalities. If found, do
not use as it may cause electrolyte leakage, heat genera-

tion, or explosion.

Request

1.

Sincethebatteriestendtoloseapartoftheir capacitydueto
self-discharge during shipment and storage, recharge the
batteries before you use them after purchase or long-term
storage in order to restore their full capacity. Check for

the following conditions before to recharge:

Charging
method

Constant
voltage

Charging condition (at 20°C)

: @ Regulation range of the controlled voltage: 7.25V to 7.45V/6V

battery, 14.5V to 14.9V/12V battery;
initial current: 0.1CA to 0.4CA;
maximum charging time: 24 hours.

@ Short-time charge is possible when several batteries of the
same model, under the same storage conditions can be
charged in series. Otherwise they can be charged separately.

Constant
current

@ Charging current: 0.1CA

@ Charging time (hours) = [Amount of self-discharge (Ah)/0.1CA]
x 120%

@ Rough estimation of amount of self-discharge is as follows
(for an example): When the storage ambient temperature
is lower than 20°C, and storage time is known, assume the
following amount of self-discharge:
[5%/month] x storage months

@ Multiply this by the rated capacity (at 20 hours rate) of the

battery.
Regardless of the above calculation, the charge time for a refresh
charge must be less than 12 hours.
@ When the storage ambient temperature is higher
than 20°C, please consult Panasonic.

UNSPECIFIED USE

Caution

1.

Do not place the batteriesin an unspecified use or they may

leak, generate heat, or explode.

METHOD OF HANDLING AND OPERATION

Danger

1.

Do notdirectly connect the positive and negative terminals
with a conductive material such as a wire. Be careful while
using a metal tool such as a wrench and/or carrying the
batteries with metallic necklaces and hairpins not to make
a short circuit. A short circuit of the battery’s terminals

may cause a heat generation, an explosion, or a fire.

Warning

1.

Never dispose of the batteries in a fire as it may cause
them to explode or generate a toxic gas.
Do not attempt to disassemble the batteries as it could

cause leakage of Sulfuric acid that could cause injury.

Caution

1.

To prevent accidents from happening, change any battery
that is found to have an abnormality such as a crack, a
deformity, or leakage. The batteries must be kept clean
and free from dust to prevent loss of capacity or accident.
If any abnormality of the charge voltage or the discharge
voltage is detected replace the batteries with new ones.
Charging the batteries with an inverse polarity connection
between the batteries and the charger could cause elec-
trolyte leakage, heat generation, or a fire.

Do not solder directly on the batteries’ terminal tabs. Sol-
dering directly on the batteries’ terminals may cause a
leak of electrolyte. Consult Panasonic when soldering is
necessary.

Avoid the use of the batteries differing in capacity, type,
history of use (charge/discharge operation). These differ-
ences could cause electrolyte leakage or heat generation.
Do not remove or scratch the outer tube of the battery or it
may cause an electrolyte leakage or electrical leakage.

Do not allow the batteries to be subjected to any strong

8.

physical shocks or jolts while moving them. Treating the
batteries roughly could cause leaks, heat generation, or
explosions.

Do not charge the batteries beyond the amount of the time
indicated in the specifications, or do not charge after the
charge indication lamp indicates a full charge. Take the bat-
teries off the charger if the charge is not finished after the
specified charge time. Over-charging can cause leakage,
heat generation, or explosions.

Children should be taught how to handle and use the bat-

teries correctly.

. Keep the batteries out of the reach of small children at all

times.

Request

1.

The cut-off voltage during discharge should vary depending
on the discharge current. Do not discharge the batteries
lower than the recommended cut-off voltage shown in
Panasonic specifications or Panasonic technical handbooks.
Recharging a battery which was once discharged below the
recommended cut-off voltage may generate heat, resulting
in the deformation of the battery or in condensation around
the battery cover caused when moisture within the battery
evaporates. In addition, the efficiency of the battery would
eventually decrease. Overdischarging a battery may result
in reduced performance. Always recharge the batteries
immediately after discharge even if the batteries were
not discharged to the recommended cut-off voltage. If the
batteries are not charged soon after discharge, the batteries
performance may be reduced due to the so-called ‘sulfation
phenomena’.

Note: The cut-off device to prevent overdischarge should cut
off all discharge current including any weak current.
Thoroughly study the charge methods and the conditions
of the batteries before adopting other charge methods
which are not shown in the Panasonic specifications or the
Panasonic technical handbook, for safety reasons.

When the batteries are used in a cyclic application, it is
important to charge the batteries for the proper amount
of time. A timer should be incorporated into the charging
circuit that will disconnect the charging current to prevent

overcharging. Also, it is important to allow the battery to
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completely charge before removing the battery from the
charger.

4. Avoid parallel charging of the batteries in cycle use. This
may shortenthe life of the batteries by causinganimbalance
in the charge/discharge operation of the batteries.

5. Measure the total voltage of the batteries during trickle
charge (or float charge), using a voltage meter. If the total
voltage of the batteries provide an indication deviating
from the specified voltage range, be sure to investigate
the cause. If the total voltage is lower than that specified,
the batteries may lose their capacity because of a lack of
sufficient charge. However, if the total voltage is higher
than that specified, the batteries may lose their capacity
by damage due to overcharge and may suffer from ‘thermal
runaway’ and other accidents.

6. Switch off the equipment after use to prevent loss of
performance or shortened life of the batteries due to
damage overdischarge.

7. When storing the batteries, be sure to remove them from
the equipment or disconnect them from the charger and
the load to prevent overdischarge and loss of capacity.
Before storing batteries, charge the batteries fully. Do
not store batteries in a highly humid place to prevent rust

from forming on the terminals.

MAINTENANCE

Warning

1. When cleaning the batteries, use a soft damp cloth.
A dry cloth may cause static electricity which could result
in afire or explosion.

2. Replace batteries with the new ones before the end of
their useful life as determined in the specifications. When
the batteries near the end of their life (50% state of their
initial discharge duration time) the remaining life will
shorten remarkably. Finally the batteries will lose their
available capacity by either drying out their electrolyte
(causing increase in their impedance] or an internal
short-circuit. In such case, if the batteries go on charging,
thermal runaway and/or leakage of electrolyte may occur.
The batteries should be replaced before reaching these

conditions.

The expected life of the batteries (in trickle or float use)
will decrease to half (50%) with each 10°C rise in
temperature above 20°C. In particular, the life of the
batteries will be shortened remarkably at approximately
40°C. Accordingly, precautions are required to prevent the

use of batteries at high temperatures.

Caution

1. Avoidusingorganicsolventssuchasthinner, gasoline, lamp
oil, or benzine, and liquid detergent to clean the batteries.
These substances may cause the battery containers

to crack or leak.

Request
1. Keep the battery terminals clean in order to avoid inter-

ruption in the discharge and/or to maintain the charge.

TREATMENT AT EMERGENCY

Warning

1. The batteries have toxic liquid - dilute sulfuric acid solution
inthem. If the acid comes into contact with skin or clothes,
wash skin or cloth with lots of clean water to prevent
scalding from occurring. If the acid should come into
contact with the eyes, wash the eyes with lots of clean
water and consult a physician immediately to prevent

possible loss of sight.

Caution

1. Check the batteries visually for any sign of irregularities in
appearance. If any damage exists such as cracks, deforma-
tion, leakage of electrolyte, or corrosion, the batteries must
be replaced with the new ones. Irregularities in the batteries
could result in bodily injury, electrolyte leakage, excessive
heat generation, or explosion, if used. Furthermore, make

sure the batteries are clean and free from dirt and dust.

STORAGE

Caution
1. Store the batteries in a fixed position separate from metal

or other conductive materials.

2. Keep the batteries from rain water that could cause
corrosion on the terminals of the batteries.

3. Keep the batteries right-side-up during transportation
and do not give any abnormally strong shock and jolt to
the batteries. Transporting the batteries in an abnormal
position or handling them roughly could destroy the
batteries or cause their characteristics to deteriorate.

4. When storing the batteries, be sure to remove them from
the equipment or disconnect them from the charger and
the load, then store them at room temperature or lower
temperature. Do not store the batteries at direct sun-
light, higher temperature or high humidity. To do so cause
the batteries short life, performance deterioration or

corrosion on terminals.

Request

1. Charge the batteries at least once every twelve months
if they are stored at 20°C. Use the charge method speci-
fied in 4. Charging methods’. The interval of this charge
should be reduced to 50% by each 10°C rise in tempera-
ture above 20°C. The self-discharge rate doubles for each
10°C in temperature. If they are stored for a long time in

a discharged state, their capacity may not recover even

after charge. If the batteries are stored for more than a
year at room temperature, the life of the batteries may be
shortened.

2. Store the batteries starting from the fully charged state to
prevent the life of the batteries being shortened.

3. Use the batteries as quickly as possible after receiving
them as they gradually deteriorate even under proper

storage conditions.

DISPOSAL AND RECYCLING

Caution

1. Please write the information about battery recycling on
the equipment, the package, the carton, the instruction
manual etc. in countries where legal or voluntary regula-
tions on battery recycling are applicable.

2. Design the equipment such that exchange and disposal of
the batteries can be undertaken easily.

3. Used batteries should be recycled. When returning used
batteries, insulate their terminals using adhesive tape,
etc. Even used batteries still have electrical charge and
an explosion or a fire may occur, if proper insulation is not

given on the terminals of the used batteries.

GENERAL INFORMATION

BATTERY CONSTRUCTION

Positive plates

Positive plates are plate electrodes of which a grid frame
of Lead-Tin-Calcium Alloy holds porous lead dioxide as the
active material. The magnification of a positive active material

is shown on following figure 1.

Negative plates

Negative plates are plate electrodes of which a grid frame
of Lead-Tin-Calcium Alloy holds spongy Lead as the active
material. The magnification of a negative active material is

shown on following figure 2.

13
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Fig. 2 Magnification of negative active material
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Electrolyte

Diluted Sulfuric Acid is used as the medium for conducting
ions in the electrochemical reaction in the battery. Some
additives are included to keep good recovery performance

after deep discharge.

Separators

Separators, which retain electrolyte and prevent shorting be-
tween positive and negative plates, adopt a non-woven fabric of
fine glass fibers which is chemically stable in the diluted sulfu-
ricacid electrolyte. Being highly porous, separators retain elec-
trolyte for the reaction of active materials in the plates. Typical

magnification of separator is shown in following figure 3.

Fig. 3 Typical magnification of separator
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Vent (one way valve)
The Valve is comprised of a one-way Valve made of material
such as Neoprene. When gas is generated in the battery un-

der extreme overcharge condition due to erroneous charging,

charger malfunctions or other abnormalities, the vent Valve
opens to release excessive pressure in the battery and main-
tain the gas pressure within specific range (7.1 to 43.6kPal).
During ordinary use of the battery, the vent valve is closed to
shut out outside air and prevent oxygen in the air from react-

ing with the active material in the negative electrodes.

Positive and negative electrode terminals

Positive and negative electrode terminals may be faston tab
type, bolt fastening type or threaded post type, depending on
the type of the battery. Sealing of the terminal is achieved by
a structure which secures long adhesive-embedded paths
and by the adoption of strong epoxy adhesives. For specific

dimensions and shapes of terminals, see page 25.

Battery case materials and the design

Materials of the body and cover of the battery case are ABS res-
ins, unless otherwise specified. Since the inside of VRLA battery
is pressurized and depressurized, stress occurs at the contain-
er and cover. The design according to the stress is designed to
accommodate the fluctuations in stress in the event the battery
becomes deformed. The thickness of container, form, material
and stress analysis are determined by utilization of computer
aided engineering (CAE). This depicts the container design &
strength. Destructive examinations using the molded container
are also carried out. In other cases in which water in electrolyte
liquid may penetrate through container in service life, the con-

tainer design is put through water penetration tests.

Fig. 4 CAD container design

Fig. 5 Battery case materials (example LC-R series)
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ELECTROCHEMICAL REACTIONS ON
ELECTRODES

The electrochemical reaction processes of the sealed Lead-Acid
battery (negative electrode recombination type] are described
below. Where ‘charge’is the operation of supplying the recharge-
able battery with direct current from an external power source
to change the active material in the negative plates chemically,
and hence to store in the battery electric energy in the form of
chemical energy. ‘Discharge’ is the operation of drawing out

electric energy from the battery to operate external equipment.

Fig. 6 Charge / discharge chemical equation

In the final stage of charging, an oxygen-generating reaction
occurs at the positive plates. This oxygen transfers inside the
battery, then is absorbed into the surface of the negative plates
and consumed. These electrochemical reaction processes are

expressed as follows.

APPLICATIONS

Stand-by/Back-up power applications

@® Communication equipment: base station, PBX, CATV, WLL,
ONU, STB, etc.

@® Back-up for power failure: UPS, ECR, computer system
back-up, sequencers, etc.

@ Energy saving: solar and/or wind powered lanterns, wind
powered advertising displays, etc.

® Emergency equipment: lights, fire and burglar alarms,
radios, fire shutters, stop-position controls (for machines

and elevators), etc.

Main power applications

@ Electrically operated vehicles: picking carts, automated
transports, electric wheelchairs, cleaning robots, electric
automobiles, electric lawnmovers, etc.

@® Tools and engine starters: grass shears, hedge trimmers,

scooters, jet-skis, electric saws, etc.

(Positive electrode) (Negative electrode]) [(Electrolyte) (Positive electrode] (Negative electrode] (Electrolyte)
Discharge
PbO, + Pb +  2H,50, —— PbSO,  +  PbSO, + 2H,0
a a a Charge a a a
(Lead dioxide) (Lead) (Sulfuric acid) (Lead sulfate] (Lead sulfate) (Water)
Fig. 7 Recombination chemical equation
Ch 0 h
(Positive electrode] PbSO, kL PbO, 9%, g,
(Lead sulfate) (Lead dioxide) (Oxygen)
(Negative electrode) PbSO, _Charge | Pb(0,)
(Lead sulfate) (Lead)
—
Rea?tlon
Gas recombination reaction cycle
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@ Industrial equipment/instruments and non life-critical
medical equipment*': measuring equipment, non life-

critical medical equipment (electrocardio-graph), etc.

@

Photography: camera strobes, VTR/VCR, movie lights, etc.

®

Toys and hobby: radio-controllers, motor drives, lights, etc.
® Miscellaneous uses: integrated VTR/VCR, tape recorders,

other portable equipment, etc.

FEATURES

Leak-resistant structure

A required-minimum quantity of electrolyte is impregnated
into, and retained by, the positive and negative plates and the
separators; therefore electrolyte does not flow freely. Also,
the terminal has a sealed structure secured by long adhesive-
embedded paths and by the adoption of strong epoxy adhe-
sives which makes the battery leak-resistant. Note: In stand-
by/back-up uses, if the battery continues to be used beyond
the point where discharge duration has decreased to 50% of
the initial (i.e. life judgment criteria), cracking of the battery

case may occur, resulting in leakage of the electrolyte.

Long service life

Service life of ourlong-life series (LC-P, LC-X series)is approxi-

mately double that of the conventional (LC-R and LC-L series)
batteries (temperature 20°C], discharge rate 0.25CA/1.75V/

cell, discharge frequency every 6 months, 2.30V/cell charge).

Easy maintenance

Unlike conventional batteries in which electrolyte can flow
freely, VRLA batteries do not need the specific-gravity check
of the electrolyte or the water top up maintenance, this al-
lows the battery to function fully with the minimum of main-

tenance.

No Sulfuric acid mist or gases

Unlike conventional batteries in which electrolyte can flow
freely, VRLA batteries generate no Sulphuric acid mist or
gases under Panasonic recommended use conditions.

If used under conditions other than recommended then gas
generation may occur, therefore do not design the battery

housing in a closed structure.

Exceptional deep discharge recovery

Our VRLA batteries show exceptional rechargeablity even after
deep discharge, which is often caused by failure to turn off the
equipment switch, followed by standing (approx. 1 month at

room temperature is assumed).

CHARACTERISTICS
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CHARGING

Charge characteristics (constant voltage-constant current
charging) of VRLA batteries are exemplified in the figure 1.

In order to fully utilize the characteristics of VRLA batteries,
constant-voltage charging is recommended. For details of

charging see pages 20 - 24.

DISCHARGING

Discharge current and discharge cut-off voltage
Recommended cut-off voltages for 6V and 12V batteries

consistent with discharge rates are given in the figure 2. With

Fig. 1 Constant-voltage charge characteristics by current
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*1 When any medical equipment incorporating a Panasonic VRLA battery is planned, please contact Panasonic.

smaller discharge currents, the active materials in the bat-
tery work effectively, therefore discharge cut-off voltages are
set to the higher side for controlling overdischarge. For larger
discharge currents, on the contrary, cut-off voltages are set
to the lower side. Note: Discharge cut-off voltages given are

recommended values.

Fig. 2 Discharge current vs. cut-off voltage
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Discharge current (CA)

Discharge temperature

Control the ambient temperature during discharge within the
range from -15°C to 50°C for the reason described below.
Batteries operate on electrochemical reaction which converts
chemical energy to electric energy. The electrochemical re-
action is reduced as the temperature lowers, thus, available
discharge capacity is greatly reduced at temperatures as low
as -15°C. For the high temperature side, on the other hand,
the discharge temperature should not exceed 50°C in order to
prevent deformation of resin materials which house the bat-

tery or deterioration of service life.

Effect of temperature on discharge characteristics
Available discharge capacity of the battery varies with ambient

temperature and discharge current as shown in the figure 3.

Discharge current

Discharge capability of batteries is expressed by the 20 hour
rate (rated capacity). Select the battery for specific equipment
so that the discharge current during use of the equipment
falls within the range between 1/20 of the 20 hour rate val-
ue and 3 times that (1/20CA to 3CAJ: discharging beyond this

range may result in a marked decrease of discharge capacity

or reduction in the number of times of repeatable discharge.
When discharging the battery beyond said range, please

consult Panasonic in advance.

Fig. 3 Discharge capacity by temperature and by discharge
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Depth of discharge
Depth of discharge is the state of discharge expressed by the

ratio of amount of capacity discharged to the rated capacity.

STORAGE

Storage condition
Observe the following condition when the battery needs to be

stored.

1. Ambient temperature: -15°C to 40°C (preferably below 30°C])
2. Relative humidity: 25 to 85%
3. Storage place free from vibration, dust, direct sunlight,

and moisture.

Self-discharge and refresh charge

During storage, batteries gradually lose their capacity due to
self-discharge, therefore the capacity after storage is lower
than the initial capacity. For the recovery of capacity, repeat
charge/discharge several times for the battery in cycle use;
for the battery in trickle use, continue charging the battery as

loaded in the equipment for 48 to 72 hours.
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Refresh charge (auxiliary charge)

When it is unavoidable to store the battery for 3 months or
longer, periodically recharge the battery at the intervals
recommended in the table below depending on ambient tem-

perature. Avoid storing the battery for more than 12 months.

Storage temperature Interval of auxiliary charge (refresh charge)

Below 20°C 12 months
20°C to 30°C 9 months
20°C to 40°C 6 months

Residual capacity after storage

The result of testing the residual capacity of the battery which,
after fully charged, has been left standing in the open-circuit
state for a specific period at a specific ambient temperature
is shown in the figure below. The self-discharge rate is very
much dependent on the ambient temperature of storage. The
higher the ambient temperature, the less the residual capacity
after storage for a specific period. Self-discharge rate almost

doubles by each 10°C rise of storage temperature figure 4.

Fig. 4 Residual capacity test result
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Fig. 5 Open circuit voltage vs. residual capacity 20°C

7.00 . 14.0
(Temperature: 20°C)

6.75 13.5

650 § 13.0

6.25 @ 12.5

6.00 @ 12.0
SS;\
5.75 11.5

Open circuit voltage (6V battery)
Open circuit voltage (12V battery)

5.50 11.0

5.25 10.5

5.00 10.0
20 40 60 80 100

Residual capacity (%)

Open circuit voltage vs. residual capacity
Residual capacity of the battery can be roughly estimated by

measuring the open circuit voltage as shown in the figure 5.

IMPEDANCE

The impedance is an important parameter of batteries.
Impedance varies with the state of charge of the battery and

temperature as shown on the chart below.

Fig. 6 Relationship between impedance and state of charge
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Fig. 7 Relationship between impedance and state of charge
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TEMPERATURE CONDITIONS

Recommended temperature ranges for charging, discharging

and storing the battery are tabulated below.

Charge 0°C ~ 40°C
Discharge -15°C ~ 50°C
Storage -15°C ~ 40°C

BATTERY LIFE

Cycle life

Cycle life [number of cycles) of the battery is dependent on the
depth of discharge in each cycle. The deeper the discharge is,
the shorter the cycle life [smaller number of cycles), providing
the same discharge current. The cycle life (number of cycles)
of the battery is also related to such factors as the type of the
battery, charge method, ambient temperature, and rest period
between charge and discharge. Typical cycle life characteristics
of the battery by different charge/discharge conditions are
shown by the below figures. This data is typical and tested at
a well-equipped laboratory. Cycle times are different for each
battery model. Cycle times are also different from this data

when using batteries under real conditions.

Trickle (float) life

Trickle life of the battery is largely dependent on the tempera-
ture condition of the equipment in which the battery is used,
and also related to the type of the battery, charge voltage and
discharge current. The respective figures show the influence
of temperature on trickle life of the battery, an example of
trickle (float) life characteristics of the battery, and the test

result of the battery life in an emergency lamp.

Fig. 8 Trickle life characteristics at 50°
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Fig. 9 Cycle life vs. depth of discharge (cyclic models)
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METHODS OF CHARGING THE VALVE REGULATED LEAD-ACID BATTERY For charging the valve regulated lead-acid

battery, a wellmatched charger should be used because the capacity and life of the battery is influenced by ambient tem-

perature, charge voltage and other parameters. Charging methods are dependent on battery applications and are roughly

classified into main power applications and stand-by/back-up power applications.

Main power source

Classification (cycle use]

by application Stand-by power source

(trickle use)

@ Main power source (cycle use)
Cycle use is to use the battery by repeated charging and dis-

charging.

@ Standard charging (normal charging)
For common applications of the battery, the constant voltage
charge method is advantageous as it allows the battery to

exert full performance.

Constant voltage charging method

This method is to charge the battery by applying a constant
voltage between the terminals. When the battery is charged
by applying a voltage of 2.45V per cell (unit battery) at a room
temperature of 20°C to 25°C, charging is complete when the
charge current continues to be stable for three hours. Valve
regulated lead-acid batteries can be overcharged without
constant voltage control. When the battery is overcharged,
the water in the electrolyte is decomposed by electrolysis
to generate more oxygen gas than what can be absorbed by
the negative electrode. The electrolyte is changed to oxygen
gas and hydrogen gas, and lost from the battery system. As
the quantity of electrolyte is reduced, the chemical reactions
of charge and discharge become inefficient and hence the
battery performance is severely deteriorated. Therefore,
exact voltage control and proper charging time in constant
voltage charging are essential for securing the expected life

of the battery.

Constant voltage and constant-current charging method

This method is to charge the battery by controlling the current

L

Standard charging (normal charging)
Rapid charging

Trickle charging (compensating charging)
Float charging

at0.4CAand controlling the voltage at 2.45V/per cell ata room
temperature of 20°C to 25°C. Proper charging time is 6 to 12

hours depending on depth of discharge.

Fig. 1 Constant voltage constant-current charge characteristics
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@ Rapid charging

When rapidly charging the battery, a large charge current is
required in a short time for replenishing the energy which
has been discharged. Therefore, some adequate measures
such as the control of charge current is required to prevent
overcharging when the rapid charging is complete. Basic

requirements for rapid charging are as follows:

@ Sufficient charging should be made in a short time for fully
replenishing the amount discharged.

@ Charge current should be automatically controlled to
avoid overcharge even on prolonged charging.

@ The battery should be charged adequately in the ambient
temperature range of 0°C to 40°C.

@ Reasonable cycle life of charge/discharge should be se-

cured. Typical methods to control charging so as to satisfy

the above requirements follow.

Two-step constant voltage charge control method

Two-step constant voltage charge control method uses two
constant-voltage devices. At the initial stage, the battery is
charged by the first constant-voltage device SW(1) of high set-
up voltage (set-up for cycle charge voltage). When the charge
current has reduced to the presetvalue, the device is switched
over to the second SW(2] of low set-up voltage (set-up for
trickle charge voltage). This method has the advantage that
the battery in trickle use can be charged in a comparatively

short time for the next discharge.

Fig. 2 Charging characteristics of the two-step constant vol-

tage control charger
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Fig. 3 Diagram of the two-step constant voltage control charger
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(2) stand-by/Back-up use [trickle use)
The application load is supplied with power from AC sources
in normal state. Stand-by/back-up use is to maintain the

battery system at all times so that it can supply power to the

load in case the AC input is disrupted (such as a power failure).

There are two methods of charging for this use.

@ Trickle charging [compensating charging)

In this charge system, the battery is disconnected from the
load and kept charged with a small current only for compen-
sating self-discharge while AC power is alive. In case of power
failure, the battery is automatically connected to the load and
battery power is supplied. This system is applied mainly as a
spare power source for emergency equipment. In this use, if
rapid recovery of the battery after discharge is required, it is
necessary to consider the recovery charge with a compara-
tively large current followed by trickle charge, or alternative
measures. While the type and capacity of the battery is deter-
mined by the back-up time and the load (current consumption)
during power failure, some reserve power should be taken into
account considering such factors as ambient temperature,

capability of the charger and depth of discharge.

Fig. 4 Trickle charge system model
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@ Float charging

Float system is the system in which the battery and the load
are connected in parallel to the rectifier, which should supply

a constant power.

Fig. 5 Float charge system model
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In the above-illustrated model, output current of the rectifier
is expressed as: | =1 _+ | where |_is charge current and |
is load current. Consideration should be given to secure ad-
equate charging because, in fact, load current is not constant

but irregular in most cases.

In the float system, capacity of the constant-voltage power
source should be more than sufficient against the load. Usu-
ally, the rectifier capacity is set at the sum of the normal load

current plus the current needed in order to charge the battery.

Precautions on charging

1. As the battery continues to be charged over a long period, a
small difference in charging voltage may result in a signifi-
cant difference in the battery life. Therefore, charge voltage
should be controlled within a narrow range and with little
variation for a long period.

2. As charge characteristics of the battery are dependent on
temperature, compensation for temperature variation is
required when the battery is used over a broad tempera-
ture range, and the system should be designed so that the

battery and the charger are kept at the same temperature.

Precautions on charging

1. (a) in constant voltage charging [cycle use): Initial current
should be 0.4CA or smaller (C: rated capacity)
(b) in constant voltage charging (trickle use): Initial current

should be 0.15CA or smaller (C: rated capacity].

2. Relation between standard voltage value in constant volt-

age charging and temperature is given in the table.

Fig. 6 Relation between standard voltage value in constant

voltage charging and temperature

I N ™ T
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Temperature compensation of charge voltage

Charge voltage should be compensated to the ambient tem-
perature near the battery, as shown by the figure below. Main
reasons for the temperature compensation of charge voltage
are to prevent the thermal runaway of the battery when it is
used in high temperature conditions and to secure sufficient
charging of the battery when it is used in low temperature
conditions. Prolongation of service life of the battery by the
above-described temperature compensation is expected as

follows:

@ At 30°C: prolonged by approx. 5%
@ At 35°C: prolonged by approx. 10%
@ At 40°C: prolonged by approx. 15%

In low temperature zones below 20°C, no substantial prolon-
gation of the battery life can be expected by the temperature

compensation of charge voltage.

CHARGING METHODS AND APPLICATIONS OF VRLA BATTERIES

Application /charging method Normal charging in 6 or more hours; constant voltage control

Control voltage: 7.25 to 7.45V/6V battery

Two-step constant voltage control Constant current control

Fig. 7 Compensated voltage value
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Charging time

Time required to complete charging depends on factors such
as depth of discharge of the battery, characteristics of the
charger and ambient temperature. For cycle charge, charging

time can be estimated as follows:

1. when charge current is 0.25CA or greater:
Tch = Cdis /| + (3h to 5h)
2. when charge current is below 0.25CA:
Tch = Cdis /| + (6h to 10h), where
Tch: Charging time required (hours)
Cdis: Amount of discharge before this charging (Ah)

I: Initial charge current (A)

Time required for trickle charge ranges from 24 to 48 hours.

Charging temperature

1. Charge the battery atan ambient temperature in the range
from 0°C to 40°C.

2. Optimum temperature range for charging is 5°C to 35°C.

3. Charging at 0°C or below and 40°C or higher is not rec-

ommended: at low temperatures, the battery may not be

Overcharging

Overcharge is an additional charge after the battery is fully
charged. Continued overcharging shortens the battery life.
Select a charge method which is specified or approved for

each application.

Charging before use
Recharge the battery before use to compensate for capacity
loss due to self-discharge during storage. See ‘'Refresh

charge (auxiliary charge)’ table on page 18.

Characteristics of constant voltage chargers
Even with the same voltage set-up, charging time varies with

output V-l characteristics.

Fig. 8 Output V-l characteristics of the constant voltage charger

vs. charging pattern of the battery

\%

Cycle Use 14.5 to 14.9V/12V battery ) N |
Initial current: 0.4 CA or smaller charged adequately; at high temperatures, the battery hEN
Initial charging with current of may become deformed.
. Control voltage: 6.8 to 6.9/6V battery
Trickle use 13.6 t0 13.8V/12V b approx. 0.15CA, followed by . .
610 13. attery switching voltage to trickle charge 4. For temperature compensation values, see ‘Temperature
Float use Control voltage: 6.8 to 6.9/6V battery; 13.6 to 13.8V/12V compensation of charge voltage’ on page 22.

battery. Float charging compensates for load fluctuations.

Refresh charge When charging two or more batteries at a time, select only
(auxiliary charge)*' those which have been left under the same condition.

Charging with current
of approx. 0.1CA

Reverse charging

General uses, cellular phones (bag phones], UPS, Never charge the battery in reverse, as it may cause leakage,

lanterns, electric tools

Medical equipment,

Application example personal radios

heating or bursting of the battery.

22 *'Refresh (auxiliary) charge amount should be 120 to 130% of self-discharge amount. For details, please contact us. 23
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TERMINAL DATA

Fig. 9 Example of constant voltage charger circuitry (concept diagram)
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Precautions

1.

24

When adopting charging methods and charging con-
ditions other than those described in the specifications
or the brochures, thoroughly check charging/discharging
characteristics and life characteristics of the battery in
advance. Selection of appropriate methods and conditions
of charging is essential for safe use of the battery and for
fully utilizing its discharge characteristics.

In cyclic use of the battery, use a charger equipped with
a charging timer or a charger in which charging time or
charge amount is controlled by other means; otherwise,
it will be difficult to judge the completion of the charge.
Use of a charger as described above is recommended
to prevent undercharge or overcharge which may cause
deterioration of the battery characteristics.

Continue charging the battery for the specified time or
until the charge completion lamp, if equipped, indicates
completion of charging. Interruption of charging may
cause a shortening of service life.

Do not recharge the fully charged battery repeatedly, as
overcharge may accelerate deterioration of the battery.

In cyclic use of the battery, do not continue charging for 24
hours or longer, as it may accelerate deterioration of the

battery.

6.

In cyclic service of the battery, avoid charging two or more
batteries connected in parallel simultaneously: imbalance
of charge/discharge amount among the batteries may

shorten the life of batteries.

Bolt and nut type
L-shape terminal (M5, M6, M8]

(1) (2) H‘i‘e (3)

B1 —] E3

BT B
— E3
] E2

Height from -
i el peston _
Terminal

Type of i Terminal Hole
- thickness i X . . X
terminal width diameter | Distance Distance Distance from .
Al1) - Diameter
from top from top terminal top F1(3)
E1(1) E2(2) E3(2)
M5 bolt and nut 5.0+0.3 1.0 - 11+0.4 5.5+0.3 6.5 - 55 + 03 M5 P=0.8 15+ 1.0
Mé bolt and nut 8.0x05 50 165+15 16+0.8 65+0.4 - 9+1.0 75 + 0.4 Mé P=10 20+1.0
M8 bolt and nut 8.0+0.5 - 24 + 1.5 - 65+0.4 - 14 + 1.0 10 + 0.4 M8 P =125 20+ 1.0

Terminal material

Bolt & nut: Lead Alloy T-shape terminal (M10)
(Proposition 65 Warning: Battery posts, terminals and related accessories contain
lead and lead compounds, and handling this product may also expose you to
Sulfuric acid mist, chemicals known to the State of California to cause cancer and

reproductive harm. Wash hands after handling.)

Fasten 187: Tin plated brass
Fasten 250: Tin plated brass

Threaded: Tin plated steel

Faston tab type 187 Faston tab type 250 M5 threaded post type

0.187 (4.75) 0.25 (6.35) M5-bolt
P =0.031(0.8)
M M
. © T 0 —
8 =i X®
NS Vg | i o s
2 O— M S
S g; % ]
L/J u N .
0.031 0.031
(0.8) (0.8)

Unit: inch (mm)
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SAFETY DESIGN

VRLA battery safety test items

1. Shock test (drop test)

A fully charged battery is allowed to drop in the upright
IEC 61056-1 and JIS C 8702 (These spe-  position from the height of 20cm onto a hard board having a
cifications are harmonized each other) thickness of 10mm or more. Test is repeated three times.

The battery should bee free from noticeable breakage or
leaks; and its terminal voltage should be held higher than the
nominal voltage.

2. Vibration test

Avibration frequency 1,000 times/minute and amplitude 4mm No battery part should be broken; the battery should be free
IEC 61056-1 and JIS C 8702 (These spe-  [equals 2.2g of force] is applied to the X-, Y- and Z-axis direc-
cifications are harmonized each other]  tions of a fully charged battery for 60 minutes respectively.

from leaks; and its terminal voltage should be held higher
than the nominal voltage.

3. Oven test

Panasonic internal standard 70°C for 10 hours.

A fully charged battery is left standing in an atmosphere of

The battery case should not be deformed;
the battery should be free from leaks.

4. Coldproof test
Panasonic internal standard

A fully charged battery is connected to a resistor equivalent to No crack should develop in the battery case;
60 hour rate discharge and left for 4 days; than the battery is

the battery should be free from leaks.

left standing in an atmosphere of -30°C for 24 hours.

5. Heat cycle test

Panasonic internal standard -40°C and 2 hours at 65°C.

A fully charged battery is exposed to 10 cycles of 2 hours at

No crack should develop in the battery case;
the battery should be free from leaks.

6. Short circuit test
Panasonic internal standard

A fully charged battery connected with a small
resistor of 10 chms or less is allowed to discharge.

The battery must not burn nor bust.

7. Large current discharge test
Panasonic internal standard
batteries having built-in thermostat.)

A fully charged battery is allowed to discharge at
3CA to 4.8V/6V battery level. (This test is not applicable to

The battery should not burn or bust, and it should be free
from battery case deformation, leaks and any irregularity
internal connections.

8. Vent valve function test

A fully charged battery is submerged in liquid paraffinin a

Release of gas from the vent should be observed.

UL1998 container, then overcharged at 0.4CA. (UL1989)

9. Overcharge test
Panasonic internal standard
0.05CA to 5.25V/6V.

A fully charged battery is overcharged at 0.1CA for 48 hours,
left standing for one hour, and allowed to discharge at

No irregularity should be noticed in the battery appearance;
the battery should retain 95% or more of the initial capacity.

SAFETY DESIGN
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Vent (one way valve)

If the internal pressure of the battery is raised to an abnormal
level, the rubber one way valve opens to release excessive
pressure; thus the valve protects the battery from danger of
bursting. Since the rubber valve is instantly resealable, the

valve can perform its function repeatedly whenever required.

Fig. 1 Example of valve construction

Valve retainer Rubber one-way valve

Top cover

Cover Absorbent mat

N

N
~N
—

VRLA batteries are inherently safe. However, there are some
risks when VRLAs are used beyond a reasonable replacement
time span, misapplied or abused. There are two main failure
mode of VRLA battery used for trickle (float) application. In
high temperatures and/or high voltage charging, dry-out is
accelerated. This leads to loss of capacity and eventually the
cell will fail open. Grid growth due to grid corrosion causes
loss in mechanical strength and eventually leads to loss
of contact with the grid. Battery should be replaced before
these failures. If VRLA batteries are used after the end of
life, the grid growth may cause a crack of container. Capillary
action can result in a slight film of conductive electrolyte
forming around the crack even though VRLA batteries contain
significantly lower volumes of electrolyte and the electrolyte
is immobilized. This electrolyte film will be in contact with an
un-insulated metal component and this ground fault current

could result in thermal runaway of a portion of the string or

even a fire. And the grid growth may cause internal short
between positive grid and negative strap in a cell. Continuing
to charge a string of cells when one or more of the cells
exhibit internal shorts, can result in thermal runaway. For
example, assume a string of 12 cells is being charged at
27.3V (2.275V/cell) and the string continues in operation with
two cells shorted. In this situation the average charging
voltage on the remaining 10 good cells is 2.73V/cell. This will
result in very high float current and cause thermal runaway.
Figure 2 is the mechanism of above phenomena.

Panasonic VRLA battery minimizes these risks by using less
corrosive lead alloy and expanded positive grid. Figure 3
shows an example of cast grid and expanded grid. Expanded
grid does not have enough strength to crack container case
by grid growth. And an insulator between positive grid and
negative strap is installed in the models as necessary.
Furthermore, Panasonic uses flame retardant battery con-
tainer case for the models used for stand-by application. The
cases are designed to be self-extinguishing and meet minimum
flammability standards of UL94 V-0 and 28 L.O.l. (Limiting
Oxygen Index). Figure 4 is the picture of self-extinguishing

phenomenon.

Fig. 2 Mechanism of thermal runaway caused by grid growth

Internal short circuit Container case crack

Expansion of strap strap Expansion of
positive grid o [+) positive grid
Short circuit W T Container case crack
between :
negative strap
and
positive grid
l Electrolyte leakage

Several call’s l

short-circuit

.

Continuous operation
at high voltage

Ground fault current

.

Thermal runaway

l Expansion of positive grid
(In case of continuous operation

Thermal runaway after the life end)

Fig. 3 Cast grid and expanded grid
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1. Safety & reliability (improved)

2. Corrosion resistance (improved)
3. Small discharge dispersion

Fig. 4 Flame retardant case (self-extinguish phenomenon)

Standard ABS Flame retardant ABS Burnt

(UL94 HB) (UL94 V-0)
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COMPOSITION OF MODEL NUMBERS LC-SERIES

Figure No. 123 45 6 7 8 910 11 12 13
Model No. LC -0 0000081 ®

® Corresponding model number descriptions are listed below.
Please refer to the battery indexes for listings of available
models.

No.1to3
Productdivision codes (allof which are assigned by Panasonic).

‘LC’ means Panasonic Valve Regulated Lead-Acid batteries.

No. 4
Fixed single-figure code (alphabetic letter) indicating properties,

shape, etc. of the battery.

C: Cycle long-Llife products

P: Products combining trickle long-life and
flame retardant battery case

Trickle super long-life products
Small-sized common products (under 17Ah)

Cycle long-Llife products for energy storage

<43 9

Products of ‘R’ types with flame retardant
battery case (option)

X: Trickle long-life products

No.5

Single code (alphabetic letter] for dividing products of the same
type and the same capacity but having different properties.
(This figure may be omitted when not applicable, then the

proceeding codes are advanced.)

Model number (example)

LC-R121R3PG

English label plus VdS product recognition acquired

1.3Ah
12v
Trickle and cycle standard type
VRLA battery

LC-V1233P

‘ English label
33Ah

12v
Trickle and cycle standard type, flame retardant
VRLA battery

Examples: A, B,C,D
No.6to 7
Double-figure fixed codes indicating nominal voltage by

numerical value.

Examples: 6V =06,12V=12

No.8to 10

One to three digit alphanumeric code indicating capacity by
numbers: decimal point is expressed by R (when some codes

are not applicable, the proceeding codes are advanced)

Examples:
Capacity 4Ah  7.2Ah  12Ah 100Ah

(20 hour rate) T ‘ ‘ ‘

Model Number 4 7R2 12 100

No. 11 to 13
One to three digit alphanumeric code for classifying products
by terminal type and label design.
Examples: 1: Faston 250
A: Threaded posts
G: VdS certified product
J: Japanese label
P: English label

Note: Country codes are subject to change.

English label

7.2Ah
12v
Trickle long-life type, flame retardant
VRLA battery

LC-X1265PG

English label plus VdS product recognition aquired

65Ah
12v
Trickle long-life type
VRLA battery

COMPOSITION OF MODEL NUMBERS UP-RW SERIES (HIGH POWER BATTERIES FOR UPS)

Figure No. 12 3 45 6 7 8 910 11 12

Model No. uprP - *»woooOOOOO

No.1to3

Production division codes of high power batteries for UPS.

No. 4
Alphanumeric code indicates properties, shape, etc. of the

battery.

R: High power series with standard HB container

P: High power and long-Llife series with flame retardant
container

V: High power series with flame retardant container

No.5

Indication of wattage.

No. 6

Single alphabetic letter for dividing products of the same type
and the same capacity but having different shapes. (This figure
may be omitted when not applicable, then the proceeding

codes are advanced.)

Example: A

Model number (example)

UP-PW1245P
‘ [ English tabet
The wattage per cell at 10 minutes rate discharge
12v
Watt
For back-up - long-life, flame retardant

VRLA battery - high power type

| <=

P-VW1220J1

T 7 T T Terminat type (faston 250)
Japanese label
The wattage per cell at 10 minutes rate discharge

12v
Watt
For back-up, flame retardant
VRLA battery - high power type

No.7to 8
Double-figure fixed codes indicating nominal voltage by

numerical value.
Examples: 12V=12,6V =06

No.9to 10

Indicating wattage at 2V, 10 minute rate discharge.

No. 11 to 12

One-through five-figure (maximum) alphanumeric code for

classifying products by terminal type, package form, destination

code, etc.
Examples: J: Japanese label

P: English label

1: Faston 250

2: Faston 250 & faston 187

Note The last numbers of model number changes depending
on the country of destination. Please consult Panasonic for

more details. Division codes are subject to change.
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INDEX

Brand name

Type of battery

Model number

Rated voltage & capacity
Charging recommendation
Recycling mark (US)
Caution

00 O~ NWN =

9 China RoHs markings
10 VdS marking

11 Recycling mark (JP)
12 Recycling mark (EU)

VIDEO

Scan QR code to
view 3D animated
video.

Manufacturer name & country of origin

STEPS FOR SELECTING BATTERIES
ARE DESCRIBED BELOW

Study of required specifications (draft)

Study the required specifications (draft] by checking the
requirements for the battery with the battery selection
criteria. Technical requirements for selecting the battery are

presented below.

Battery selection

First, select several candidate batteries by referring to
the technical brochures and data sheets of the batteries
presently available. Then from the candidates select a battery
which can meet as many of the ideal requirements as
possible. In fact, however, battery selection can be seldom
made so smoothly. Practically, possible removal or easing of
the requirements should be considered first; then depending
on the result, a proper battery should be selected from those

presently available. This way of proceeding enables economic

selection of the battery. Any questions at this stage should
be asked to battery engineers in depth. Sometimes, new or
improved batteries which are not carried in the brochures
have become available, and an appropriate battery may be
found among them. Usually, required specifications are

finalized at this stage.

Request for improving or developing batteries

If no battery which will satisfy special requirements can be
found by the above-described approach, requests forimproving
or developing new batteries should be made to our technical
department, and these requests should be coordinated as
quickly as possible to allow enough time for studying: the study
takes usually 6 to 12 months or even longer depending on the
request. In this section, guidelines for selecting appropriate
batteries for specific equipment were mentioned. If further
information regarding the battery selection is required, please

contact us.

TECHNICAL REQUIREMENTS FOR BATTERY SELECTION

Electrical requirement Charge condition

Temperature and humidity Dimensions, mass , and shape

Voltage range @ Cycle charge Ambient temperature and humidity Height (mm)___ max.
_ Vmax._____ Vmin. @ Trickle/float charge ____°Cmax._____°Cmin. Length (mm)___ max.
@ Charging time _ %max._____ %min. Width (mm)___ max.
Continuous load @ Charge temperature atmosphere Mass g av
mA (max.) _ °Cmax.____ °Cmin. Storage temperature and humidity Terminal shape
mA (av.) ___ °Cmax.____ °Cmin.
mA (min.) _ %max._____ %min.
Intermittent load/pulse load
e
mA (av.)
mA (min.) Cycle life Atmosphere pressure
cycles Mechanical condition
ON/OFF condition Safety
ON time Trickle life
years
Inter-changeability
OFF time Storage period Marketability
Price

Y%

| Selection of the battery |
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BATTERY TYPES AND MODEL NUMBERS TRICKLE DESIGN LIFE 10-12 YEARS
life (at 20°C) (UL94 HB) Retardant ABS (UL9 V-0) voltage (V) mm approx. (kg) | yoohe
Back up and main power [Kes:7/:7. 6 -9 years Trickle and cycle standard type [ ] LC-P1228P 28.0 165.0 125.0 180.0/175.0 86 9.40 -
LC-P/PA/PB 10-12years  Trickle long-life type [ ] LC-P1238P 12 38.0 197.0 165.0 180.0/175.0 88 12.50 6100002
LC-QA 15 years Trickle super long-life type [} LC-P1242P 12 42.0 197.0 165.0 180.0/175.0 90 13.50 =
LC-V/VA 6 -9 years Trickle standard type [ ] LC-X1265P*" 12 65.0 350.0 166.0 175.0 92 23.50 6199090
LC-X/XD/XB 10-12years  Trickle long-life type [ ] LC-P1275P 12 75.0 350.0 166.0 175.0 9% 21.50 -
UP-PW 10-12years  High power long-life type [ ] LC-XB12100P*' 12 100.0 407.0 173.0 236.0 96 36.50 -
UP-VW/VWA 6 -9 years High power type [} LC-P12120P 12 120.0 407.0 173.0 236.0 98 34.50 =
Main power LC-CA/XC - Cycle long-Llife type [ LC-P12150BP*? 12 150.0 532.0 183.0 214.0 100 43.00 -
LC-T - Cycle long-life type for energy storage [} LC-P12200BP*? 12 200.0 533.0 237.0 216.0 102 57.00 -
LC series standby applications Features
® UPS @ State-of-the-art Absorbed Glass Mat (AGM) technology
LC SERIES The Panasonic LC series is a comprehensive range of high quality VRLA batteries serving the @ Energy storage @ Superior design and low voltage spread gives excellent performance
majority of VRLA battery applications. From batteries with a trickle design life of 6 - 9 years and 10 - 12 years to @ Communication infrastructure @ Enhanced lifespan due to low and stable charge current
batteries of 15 years, the series includes solutions for every requirement. Various models are obtainable with flame @® Wind turbines [pitch system) @ 100% inspection after final assembly and before shipment
retardant housing and with different terminals. @ Alarm systems @ Years of experience in production
® Medical equipment @ Selected batteries with flame retardant battery containers according to UL94 V-0
@ Emergency lights, etc. @ Various VdS approved batteries

TRICKLE DESIGN LIFE 6-9 YEARS

Model number (example)

LC-R121R3PG LC-XD1217APG
Model number Nominal Rated capacity (Ah) Dimensions (mm) Mass
voltage (V) mm approx. (kg) English label plus VdS product recognition acquired Threaded posts, English label, VdS
LC-RO61R3P*! 6 13 97.0 24.0 55.0 38 0.25 - 1.3Ah 17Ah
LC-RO63R4P*! 6 3.4 134.0 34.0 66.0 40 0.60 - _ 12v _ T2v _ _
LC-RO64R5P*! 6 45 70.0 48.0 108.0 42 0.70 . RLa E"tctkle and cycle standard type Trickle long-life type, advanced design
atter
LC-RO67R2P*! 6 7.2 151.0 34.0 100.0 44 1.30 - Y VRLA battery
LC-R0612P*! 6 12.0 151.0 50.0 100.0 46 1.95 -
LC-R121R3P*' 12 1.3 97.0 475 55.0 48 0.55 6196049 LC-V1233P LC-X1265PG
LC-R122R2P*! 12 2.2 177.0 34.0 66.0 50 0.80 6188151
LC-R123R4P*! 12 3.4 134.0 67.0 66.0 52 1.15 5191053 English label English label pLUS VdS product recognition aquired
LC-R124R5P*! 12 45 70.0 97.0 108.0 54 1.45 - 33Ah 65Ah
LC-R127R2P*! 12 7.2 151.0 64.5 100.0 56 2.50 6193046 12v T2v
LC-RA1212P*! 12 120 151.0 98.0 100.0 58 385 6100001 Trickle and cycle standard type, flame retardant Trickle long-life type
LC-RA1215P*! 12 15.0 151.0 98.0 100.0 60 415 - VRLA battery VRLA battery
LC-V1233P 12 33.0 195.6 130.0 180.0 62 11.50 -

TRICKLE DESIGN LIFE 10-12 YEARS

LC-0A SERIES The hallmarks of the Panasonic LC-QA battery series are a very long service life of 15 years (at
20°C) and excellent product quality. The latest LC-QA models are the result of a research programme to prolong the
service life of lead-acid batteries, which Panasonic started back in 1984.

Nominal Rated capacity (Ah) Dimensions (mm) Mass
Model number

LC-P067R2P 6 7.2 151.0 34.0 100.0 64 1.20 -

LC-P0612P 6 12.0 151.0 50.0 100.0 66 1.80 - TRICKLE DESIGN LIFE 15 YEARS

LC-P06200TA 6 200.0 407.0 173.0 250.0 68 3350 -

LC-P122R2P 12 2.2 177.0 34.0 66.0 70 0.80 -

LC-P123R4P 12 3.4 134.0 67.0 66.0 72 1.15 - Model number Nominal Rated capacity (Ah) | Dimensions (mm) Mass
LC-P127R2P 12 7.2 151.0 64.5 100.0 74 2.30 - voltage (V) mm approx. (kg)
LC-PA1212P 12 12.0 151.0 98.0 100.0 76 3.65 - LC-QA06210TP 6 210.0 407.0 173.0 250.0 104 36.50 -
LC-PA1216P 12 16.0 151.0 98.0 105.0 78 410 - LC-QA1224P 12 24.0 165.0 125.0 175.0 106 9.90 -
LC-XD1217P*" 12 17.0 181.0 76.0 167.0 80 5.90 6104101 LC-QA1242P 12 42.0 197.0 165.0 180.0 108  15.50 -
LC-P1220P 12 20.0 181.0 76.0 167.0 82 5.80 - LC-QA1270P 12 70.0 350.0 166.0 175.0 110 2350 -
LC-P1224P 12 24.0 165.0 125.0 180.0/175.0 84 8.05 6198049 LC-QA12110TP 12 110.0 407.0 173.0 236.0 112 36.00 -

*1 This battery is also available with a flame retardant battery case resin (UL94 V-0).
32 *' This battery is also available with a flame retardant battery case resin (UL94 V-0). *2 This battery is equipped with insert terminals. 33
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LC CYCLIC SERIES The Panasonic LC cyclic series is a main power source for electrical devices which require
reliable power frequently. Based on our proven technology for stand-by and occasional back-up, this series uses
different plate design and other tweaks to achieve long cycle life.

Model number (examples)

LC-QA1224AP

Applications Features

® Mainly telecommunications ® Innovative Lead-Calcium tin alloy
industry minimises harmful corrosion to
the positive electrode

@ Reliable seal thanks to a rubber
washer and epoxy resin

® Flame retardant housing
according to UL 94-V0

@ Emergency light for trains
® UPS systems
@ Energy distribution, etc.

M5 threaded posts, English label
24Ah
12v
Trickle super long-life type, flame retardant
VRLA battery

CYCLE LONG-LIFE AND CYCLE LONG-LIFE FOR ENERGY STORAGE

Model number MorfEl Page bEEe @‘
UP-VW / -PW SERIES The Panasonic UP-VW / -PW series offers up to 30% higher energy density compared to
LC-CA1212P 12 12.0 151.0 98.0 100.0 128 3.80 -

conventional VRLA batteries with the same dimensions. The series is ideal for UPS systems which require a short

discharge time of about 30 minutes or less. LC-CAT215P 12 150 1910 780 100.0 190 420 -
LC-CA1216P 12 16.0 151.0 98.0 105.0 132 4.70 -
LC-XC1222P 12 22.0 181.0 76.0 167.0 134 6.55 -
LC-XC1228P 12 28.0 165.0 125.0 180.0 136 10.50 -
LC-XC1238P 12 38.0 197.0 165.0 180.0 138 15.00 -
TRICKLE DESIGN LIFE 6 - 9 AND 10 - 1 2 YEARS LC-T1270P*! 12 70.0 350.0 166.0 175.0 140 24.50 -
LC-T12105P*' 12 105.0 407.0 173.0 236.0 142 34.00 -
LC series cyclic applications Features Model number (examples)

@ Solar street lighting @ State-of-the-art Absorbed Glass

Nominal Rated power (W) Expected trickle Dimensions (mm) Mass vds
Model number L VI am o | design life at 20°C Page ka)
voltage 12 10 minutes rate esign life fat ] Leng‘h mm EULTeEE l . VdS N°

UP-VW0645P 6 135.0 6 - 9 years 151.0 34.0 100.0 114 1.30 @ Medical equipment Mat (AGM) technology LC-CA1216FP
UP-VW1220P 12 120.0 6 -9 years 140.0 38.5 100.0 116 1.30 - @® Lawn mowers @Superior des]gn and low vo[tage T T T T T
UP-VW1228P 12 200.0 6 -9 years 151.0 64.5 100.0 118  1.85 - @ Automated guided vehicles spread gives excellent perfor- English label
UP-VWA1232P 12 192.0 6-9years 151.0 51.0 100.0 120 2.00 - @ Wheelchairs, etc. mance 16Ah
UP-VW1236P 12 224.0 6-9years 151.0 64.5 100.0 122 2.05 - @ Enhanced lifespan due to low and 12v
UP-VW1245P 12 270.0 6-9years 151.0 64.5 100.0 124 2.55 - stable charge current Cycle long-life type
UP-PW1245P 12 270.0 10 - 12 years 151.0 64.5 100.0 126 2.60 = @ 100% inspection after final VRLA battery
assembly and before shipment
Applications Features Model number (example) @ Years of experience in production

@ Selected batteries with flame

@ UPS systems .
retardant battery containers

@ 30% higher energy density

@ Servers, etc.

compared to conventional VRLA
batteries
@ Superior quality
® 100% inspection after final
assembly and before shipment
® Years of experience in production
@ Batteries with flame retardant

UP-PW1245P
[ English tabel
The wattage per cell at 10 minutes rate discharge
12v
Watt
For back-up - long-life, flame retardant
VRLA battery - high power type

according to UL94 V-0
@ Various VdS approved batteries

battery container according to
UL94 V-0

| <

P-VW12201J1

| Terminal type (faston 250)
Japanese label
The wattage per cell at 10 minutes rate discharge
12V
Watt
For back-up, flame retardant

VRLA battery - high power type

*1 This battery type is designed for energy storage applications. 35
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PRODUCT CERTIFICATIONS

Alarm security market / VdS approved batteries

Nominal
Model number voltage
v)

Country
of origin

LC-R121R3PG

LC-X1265PG / LC-P1265PG 12 65.0 6199090 China

UL approved batteries

All our VRLA batteries are in compliance with UL 1989 (standby
batteries) - file number MH 13723. UL 1989 requires that the
battery is free from the hazard of bursting, that is, when the
battery is overcharged the vent valve opens to release internal

pressure.

FACTORY CERTIFICATIONS

1S0 9001 /1S0 14001

Quality management system (ISO 9001) defines what the
organization does to ensure that its products or services sat-
isfy the customer’s quality requirements and comply with any
regulations applicable to those products or services. ISO 14001
is primarily concerned with ‘environmental management’. In
plain language, this means what the organization does to
minimize harmful effects on the environment caused by its

activities.

OHSAS 18001

OHSAS 18001 is an Occupation Health and Safety Assess-
ment Series for health and safety management systems. It is
intended to help organizations to control occupational health
and safety risks. It was developed in response to widespread
demand for a recognized standard against which to be certi-

fied and assessed.

APPLICAPLE STANDARDS

Following documents are established by consensus and
approved by a recognized body, that provides, for common
and repeated use, rules, guidelines or characteristics for
activities or their results, aimed at the achievement of the op-

timum degree of order in a given context.

JIS (Japan Industrial Standard)
All our VRLA batteries are in compliance with JIS C 8702
(almost harmonized with IEC 61056).

Note: Standards should be based on the consolidated
results of science, technology and experience, and aimed at
the promotion of optimum community benefits.

IEC standards cover a vast range of technologies from power
generation, transmission and distribution to home appliances
and office equipment, semiconductors, fibre optics, batteries,
solar energy, nanotechnology and marine energy as well as
many others.

|IEC standards are also being adopted as harmonized stand-
ards by other certifying bodies such as BSI (Great Britain),
CSA [Canadal), UL & ANSI/INCITS (USA], SABS (South Africal,
SAl (Australia), SPC/GB (China), DIN (Germany] and JIS (Japan).
IEC standards harmonized by other certifying bodies generally

have some noted differences from the original IEC standard.

IEC 61056

Specifies the general requirements, functional characteristics
and methods of test for all general purpose lead acid cells
and batteries of the valve regulated type for either cyclic or
float charge application; in portable equipment, for instance,
incorporated in tools, toys, or in static emergency, or uninter-
ruptible power supply and general power supplies.

The cells of this kind of Lead-Acid battery may either have flat-
plate electrodes in prismatic containers or have spirally wound
pairs of electrodes in cylindrical containers. The sulfuric acid
in these cells is immobilized between the electrodes either

by absorption in a microporous structure or in a gelled form.

IEC 61056-1
General purpose Lead-Acid batteries (Valve-Regulated types) -
part 1: general requirements, functional characteristics -

methods of test

IEC 61056-2
General purpose Lead-Acid batteries (Valve-Regulated types) -

part 2: dimensions, terminals and marking

IEC 60896-21
Stationary Lead-Acid batteries - part 21: Valve-Regulated types -

methods of test

This part of IEC 60896 applies to all stationary Lead-Acid cell
and monobloc batteries of the Valve-Regulated type for float
charge applications, (i.e. permanently connected to a load and
to a d.c. power supply), in a static location, (i.e. not generally
intended to be moved from place to place) and incorporated
into stationary equipment or installed in battery rooms for
use in telecom uninterruptible power supply (UPS), utility

switching, emergency power, or similar applications.

IEC 60896-22
Stationary Lead-Acid batteries - part 22: Valve-Regulated-

types - requirements

Same as above, but defining the requirements.

Following standards are adopted as harmonized standards.

EN 50272-2 (DIN VDE 0510 part 2)

Safety requirements for secondary batteries and battery in-
stallations. Safety requirements for batteries and battery
systems-stationary batteries. The ventilation requirements
for safety rooms are specified herein. Apply the VRLA formula

together with our batteries.

GOST R (State Standard of Russia)

Certifies quality of actually supplied goods and their compli-
ance with contractual terms. A quality certificate contains
a profile of goods or confirms their compliance with certain
standards or specifications of a delivery order. A certificate
of compliance is intended for certification of goods produced
by Russian companies or shipped to Russia by an importer-

company.

UN2800 Transport regulations

All Panasonic VRLA batteries listed in this handbook comply
with ADR/IMDG SP 238 (road/sea) and IATA SP Aé7 and Pl 806
(air]. These batteries have to be handled as non-dangerous

goods (non-spillable).

37
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LC-R0O61R3P*! FOR MAIN AND STANDBY POWER SUPPLIES.
EXPECTED TRICKLE DESIGN LIFE: 6 - 9 YEARS AT 20°C
ACCORDING TO EUROBAT.
DIMENSIONS (MM) 4.75
| oy
+ T ﬂ N
TP - :L - o3 ~o -
f Terminal type
E_ 971 (187)
= (92.9) 241
(4.2)
S
T L
\
5 ‘ L
[Te)
| |
+ : +
a? (96.5) (23.5)
=3

Contents indicated (including the recycle marking, etc.)

are subject to change without notice. Battery case resin: standard (UL94 HB)

SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT

[TT] [T
Nominal voltage 6V 20 N 1T .
Nominal capacity (20 hour rate) 1.3Ah T L 401°C T
Length 97mm 10 \\ 7 ;
Di i Width 24mm \\‘}V -
imensions
=| 5 \\'\ \. !
Height 55mm - .\‘ 25°C
Approx. mass 0.25kg “E’, 3 . \ .
Terminal Faston 187 2 LoJdoLLUd - of Lo LLL
""" (8]
20 hour rate 1.3Ah 5 Y60 0°C N E
Capacity 10 hour rate 1.2Ah E L 1
(25°C) 3 hour rate 1.1Ah S | 30 T /
1
1 hour rate 0.9Ah g T
""" a T TTOTI v T -15oCT( N
Impedance rzusl‘l’yci:harged battery 50mQ 2| 10 ; AN
,,,,,, E T T A)
40°C 102% 5 1 1
1 1
Temperature dependency 25°C 100% 3 : :
of capacity (20 hour rate) 0°C 85% ! .
-15°C 65% ' '
After 3 month 91% X1 ! !
lSzt-zsltf,}:dllschargt-.\ After 6 month 82% 0.01 0.03 .0.1 0.3 1 3 10
" After 12 month P Discharge current (A

WATT TABLE (25°C) (Wattage/battery)

Cut-off | 3min._| Smin_| 10min. mmmmmmm-mmmm

39.1 30.8 20.1 15.4 12.9 9.61 6.78 5.42 3.73 2.89 2.15 1.65 1.36 1.10 0.726 0.393
36.2 28.9 19.7 15.3 12.7 9.51 6.74 5.37 3.66 2.86 2.14 1.64 1.35 1.09 0.723 0.392
33.4 27.1 19.2 15.0 12.5 9.40 6.68 5.32 3.58 2.79 2.12 1.63 1.34 1.08 0.715 0.391
29.7 24.3 17.8 13.9 11.8 9.19 6.57 5.21 3.51 2.69 2.08 1.62 1.33 1.07 0.712 0.390
25.1 21.4 15.9 13.0 11.5 8.87 6.47 5.10 3.41 2.57 2.04 1.60 1.30 1.05 0.704 0.388

AMPERE TABLE (25°C) (Ampere/battery)

Cut-off_| amin._| min._| 1omin. mmmmmm--mmmm

4.80V 7.02 5.53 3.59 2.67 2.22 1.64 1.16 0.921 0.634 0.484 0.363 0.276 0.228 0.185 0.122 0.066

4.95V 6.52 5.18 3.52 2.65 2.18 1.63 1.15 0.912 0.621 0.480 0.361 0.274 0.226 0.184 0.121 0.065

5.10V 6.01 4.86 3.43 2.60 2.15 1.61 1.14 0.903 0.609 0.468 0.358 0.273 0.224 0.183 0.120 0.065

5.25V 5.34 4.35 3.18 2.42 2.04 1.57 1.12 0.885 0.596 0.451 0.352 0.272 0.222 0.182 0.119 0.065

5.40V 4.51 3.85 2.83 2.26 1.99 1.52 1.10 0.867 0.578 0.433 0.343 0.271 0.217 0.181 0.117 0.063

All mentioned values are average values

*! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V061R3P.

LC-R061R3P*

CHARGING METHOD (25°C)

¢ Control voltage: 7.25V - 7.45V

CUT-OFF VOLTAGE
i@

D 0.26A-  065A-  130A- © 2.60A-

0.65A i 1.30A i 260A i 3.90A
Cycclase ¢ Initial current: 0.52A or smaller i i i
: D510V 495V © 465V
CYCLE LIFE VS. DEPTH OF DISCHARGE (ACC. IEC 61056) RESIDUAL CAPACITY TEST RESULT
120 120
100 T = = 100
o P
— 80 \\ T 80 \\~\ —
3 C 5°C
= c I~
Z 0 2 60 NI ~ (41°F) |
2 Discharge Discharge Discharge % . ™~ o I~
8 40— depth 100% — depth 50% —— depth 30% S 40 40°C 1 30°C 25°C
| | ‘ £ (104°F) (86°F) (77°F)
20 Ambient temperature % 20
25°C (77°F) ©
0 1 1 1 O
0 400 800 1,200 0 2 4 6 8 10 12 14 16 18 20
Number of cycles (times) Storage period (mth.)

CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
CHARGE CHARACTERISTICS FOR CYCLE USE AND BY DISCHARGE CURRENT

160 8.00 120
Battery voltage
140 7.00 0.05CA
L 100 // 0.10CA
= 08 = § 120 Charge quantity (to discharge quantity) 6.00 = 80 / 0.25CA
Sr 2100 @ Discharge —| 5.00 o = | — 0.50CA
2 0.6 = 80 — 100% (0.05CA*20H) so0 & . ——— ooen ’
e @ — 50% (0.05CA*10H) - 4 o o .
£ L, E i g 2 = ; 2.00CA
o U4 g 60 Charge voltage: 7.35v (2.45v/cely | 3-00 s O 40 3.00CA
2L @ 40 Charge current: 0.40CA 200 ® /
2 0.2 5 @ Temperature: 25°C (77°F) m 20
© 20 // \ \ 1.00
B Charge current
L0 0 0.00 0
0 2 4 6 8 10 12 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
10.00 : : :
' ' '
' ' '
7.50 - - -
= " " "
o ".-5=====j=_ : ' ;
> 5.00 T\ " | " 0.325A 0.065A
2 3.90A . 1.30A . .
E 1 1 1
c 1 1 :
() 1 1 1
= 250 : : :
1 1 1
0.00 : : :
0 1 2 3 5 7 10 20 40 60 2 4 6 8 10 20 40
| (min.) | (h) |
| | 1
Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.

*! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V061R3P. 39
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LC-R0O63R4P* LC-R0O63R4P*!
Terminal type : H H : : :
: Disch 0 O17A- L 068A- L 17A- L 34A- | 6BA-
4.75 SEA Control voltage: 7.25V - 7.45V [EAEMREITEN £ g e §17A 34A {48A 10.2A
¢ Initial current: 1.36A or smaller S ; H : e
8 T : Cut-offvoltage @ 525V  : 510V { 495V | 465V | 435V
. o~
© e Ag,ﬂk,i,,i,%ﬁ |
187
ten +1.5
341 13405
(10.1) (129.8) 120 120
| [ — Y _
M1 o) N | = PN & 100 ——]
‘ \ o \ I~ \\\\
! | — 80 \ s 80 —
= i \ I~ o
— = c \ [~ 5°C
+l > © \
2 5 60 g 60 NS -y (41°F)
! ! 3 Discharge Discharge Discharge % ™~
| \ 8 40— depth 100% — depth 50% |—— depth 30% - 2 40 40°C L 30°C 25°C
+———+ + 1 + | | § (104°F) (86°F) (77°F)
(33.5) . (133) 20 Ambient temperature 2 20
2 25°C [77°F) ©
= 0 I I I 0
Contents indicated (including the recycle marking, etc.) 0 9 4 & B 10 12 14 16 18 20
are subject to change without notice. Battery case resin: standard (UL94 HB) 0 400 . 800 1.200 .
Number of cycles (times) Storage period (mth.)
Nominal voltage 6V \} I . } .
e e [ P ] R T 20 N — :
ominal capacit our rate .
......................... PY ﬁ 40°C T 160 8.00 120
Length 134mm 10 A\ - ] Battery voltage
s \
Dimensions Width 34mm ; A\ : : i 140 7.00 100 0.05CA
e = . . _ .
....................................................... He'g.h.t 66mm - T T = 0.8 =x 120 Charge quantity (to discharge quantity) 6.00 — //—_
A 0.60k o 3 L 25°C b SL = = _ 80 1 0.25CA
....... pprox.mass -0UKg o ! ! = 0.6 .*?100 @ Discharge - 5.00 = //—— 0.50CA
Terminal Faston 187 © \ . sr° e = 100% (0.05CA20H) & E |
..................................................................... _LC) e = b R[N A=A HHF 4= FFHT = g 80 — 50% (0.05CA*10H) - 4.00 % “5 60 1.00CA
20 hour rate _ 34An 2 v o0 ) i 3los © @ Charge s @ | — 2.00CA
k] R i LU.4 o 60 - 3.00 > @ | — 3.00CA
Capacity 10 hour rate 3.1Ah s 0°C AN . 3 o Charge voltage: 7.35V (2.45V/cell) by S 40
o) . e c i i uy T 40 Charge current: 0.40CA - 200 B
{ ! . 3h°ur rate . . 2.8Ah -3 30 : > : (—::_: 0.2 f) ® Temperature: 25°C (77°F) £ /
1 hour rate 2.3Ah I : : 20 1.00 20
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 3 BRI RY4RN BRI _0 // \ Charge current
I 1
Impedance r;;:’é;hargm SRy 30mQ Z| 10 _15°C 1 . 0 0.00 0
..................................................................... £ ! 0 2 4 6 8 70 12 -15 0 15 30 45
-~ 4o°C ‘ B 102% - 5 : : Charge time (h) Battery temperature (°C)
Temperature dependency i 25°C ) ~0o0% 3 ! !
of capacity (20 hour rate) 0°C 85% ! !
-15°C 65% : :
After3 month 91% Y - - 10.00
Self-discharge - G 0.1 0.3 1 3 10 30 100 . . ;
month 82% .
(252C 1 N - il cncrw- SO 2 Discharge current (A) : : '
H A ter 12 month 64% ' ' '
— 7.50 . . .
= : : :
(Wattage/battery) o ~ug:: 1 ! 1
S §3 T — - '
= || T 1 \
mmmmmmmmmm-mmmm S o — : ™ : N BRI
480V 102 806 526 402 337 251 177 142 976 755 562 432 356 28 190 103 = \ : 3>0A : 0.850A - 01704
4.95V 948 75A6 51.6 39.9 33 'I 24.9 17.6 'IA 1 9.56 7.49 5.59 4.29 3.54 2.85 1A89 1.03 g 10.2A . . .
2.50 . . .
000 1 1 1
(Ampere/battery) 0 1 2 3 5 7 10 20 40 60 2 4 6 8 10 20 40
(min.) (h)
mmmmmmmmmmmmmmm : I |
I.BUV 184 144 940 699 581 ASOHM 3[]2 241 1 66 1 26..““ []949 []722 U 595 0484 0318 0 171.‘ Duration of discharge
4.95V 17.0 13.6 9.21 6.94 5.71 4.25 3.00 2.39 1.62 1.24 0.945 0.718 0.590 0.482 0316 0171
B 15.7 } 12.7 } 897 } 6.8[] } 562 } 4.20 } 297 } 236 } 159 } 122 } } .
5.25V 14 0 11 4 8.31 6 33 5.34 4 ‘|1 2.93 2.31 1.56 1.18 0 921 0 710 0 581 0.475 [J 312 []A170
OO0 0O OOO00 00 OO OOt oe o OO ts SO 0SSOSOt eSO besv SRRSO O The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
5.40V 11.8 10 1 7.41 5.90 5.19 3, 97 2.88 2.27 1.51 1.13 0.897 0.708 0. 567 0.472 0. 307 0.165

please consult our VRLA technical handbook chapter 1.

All mentioned values are average values

40 *' This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V063R4P. *! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V063R4P. 41
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FOR MAIN AND STANDBY POWER SUPPLIES.
EXPECTED TRICKLE DESIGN LIFE: 6 - 9 YEARS AT 20°C
ACCORDING TO EUROBAT.

LC-R0O64R5P*!

DIMENSIONS (MM) Terminal type

475
o
< P
7021 _ 4841
~O
= 7 7 (187)
C. = .
N U
i )
T Tin 1
! S
&~
S
| - |
B |
i 2 i
i i
(69.2) ! (47.4)

Contents indicated (including the recycle marking, etc.)

are subject to change without notice. Battery case resin: standard (UL94 HB)

SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT
Name + %0

Nominal voltage 3% 20 N L i L
Nominal capacity (20 hour rate) 4.5Ah :Q{\ 40‘;C T
Length 70mm 10 AN v :
Dimensions Width 48mm _ 5 R / : :
Height 108mm = Vi el
Approx. massﬂ 0.70kg o 3 !
. E’) T 1
Terminal Faston 187 o .
. S Lod- b EH A -4 e L4
n
20 hour rate 4.5Ah 2 ¥ 40 ! : A\ :
Capacity 10 hour rate 4.1Ah 5 0°C 1 AN :
(25°C) 3 hour rate 3.6Ah 45 30 : \ :
1 hour rate 3.1Ah g ! !
Fully charged batt e R\ S
Impedance 12u5°)gl: arged battery 20mQ 2|l 10 -15°C .
E [] AN
40°C 102% 5 : :
Temperature dependency @ 25°C 100% T T T T
of capacity (20 hour rate) 0°C 85% 3 . .
-15°C 65% . .
After 3 month 91% A AN ! !
lszesl:'é’l'SCharge After 6 month 82% 0.1 03 _1 3 10 30 100
" After 12 month P Discharge current (A)

WATT TABLE (25°C) (Wattage/battery)

Cut-off | 3min._| Smin_| 10min. mmmmmmm-mmmm

135 107 69.7 53.2 44.6 33.3 23.5 18.8 12.9 9.99 7.44 5.71 4.72 3.79 2.51 1.36
125 100 68.3 52.8 43.9 32.9 233 18.6 12.7 9.92 7.40 5.68 4.68 3.78 2.50 1.36
116 93.7 66.5 51.8 43.1 32.5 23.1 18.4 12.4 9.66 7.33 5.64 4.64 3.78 2.48 1.35
103 84.0 61.6 48.2 41.0 31.8 22.7 18.0 12.1 9.32 7.21 5.60 4.60 3.70 2.46 1.35

86.9 74.2 55.0 449 39.9 30.7 22.4 17.7 11.8 8.88 7.07 5.53 4.49 3.64 2.44 1.34

AMPERE TABLE (25°C) (Ampere/battery)

Cut-off_| amin._| min._| fomin. mmmmmm--mmmm

4.80V 24.3 19.1 12.4 9.25 7.69 5.69 4.00 3.19 2.19 1.69 1.25 0.956 0.788 0.633 0.419 0.227

4.95V 22.6 17.9 12.2 9.19 7.56 5.63 3.98 3.16 2.4 1.68 1.24 0.950 0.781 0.630 0.417 0.226

5.10V 20.8 16.8 1.9 9.00 7.44 5.56 3.94 3.13 2.10 1.63 1.23 0.944 0.775 0.625 0.413 0.226

5.25V 18.5 15.1 11.0 8.38 7.06 5.44 3.88 3.06 2.06 1.58 1.21 0.938 0.769 0.618 0.41m 0.225

5.40V 15.6 13.3 9.81 7.81 6.88 5.25 3.81 3.00 2.00 1.50 1.19 0.925 0.750 0.608 0.406 0.224

All mentioned values are average values

*! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V064R5P.

LC-R064R5P*!

CHARGING METHOD (25°C) CUT-OFF VOLTAGE

{ 0.225A- © 0900A-  225A-  4SO0A- : 9.00A-

Cycle use © Control voltage: 7.25V - 7.45V Discharge current : 'y, 2950 | 450A 9.00A 135A
i Initial current: 1.80A or smaller ; ; ; .
: Cut-off voltage i 5.25V i 510V i 495V i 4.65V
CYCLE LIFE VS. DEPTH OF DISCHARGE (ACC. IEC 61056) RESIDUAL CAPACITY TEST RESULT
120 120
100 [~ = 100
\ \ = L
\ 2 NN N O e
= 80 \ c 80 AN
o<
= c ™~ 5°C
2 60 2 60 AN (41°F)
2 Discharge Discharge Discharge % I~ I~
8 40 | ——— depth 100% — depth 50% —— depth 30% |- S 40 40°C |- 30°C 25°C
| | \ ks (104°F) | (86°F) (77°F)
20 Ambient temperature % 20
25°C (77°F) ©
0 1 1 | 0
0 400 800 1,200 0 2 4 6 8 10 12 14 16 18 20
Number of cycles [times) Storage period (mth.)

CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
CHARGE CHARACTERISTICS FOR CYCLE USE AND BY DISCHARGE CURRENT

160 Battery voltage 8.00 120
140 7.00 0.05CA
- 100 — 0.70CA
= 10.8 — S 120 Charge quantity (to discharge quantity) 6.00 = 80 / 0.25CA
St z100 ® Dischar — 5.00 3 = 0.:50CA
= ge @ =
e 106 = = 100% (0.05CA*20H) 2 > ? '
2 < 80 — 50% (0.05CA*10H) - 400 = T 60— 1.00CA
204 T @ Charge 300 & S — 2.00CA
[S) — ©
o[ B Charge voltage: 7.35V (2.45V/cell) e S — | 3.00CA
? o ® 40 Charge current: 0.40CA — 2.00 % /
5 10.2 © ® Temperature: 25°C (77°F) o 20
20 1.00
_0 0 y \ \ Charge current 0.00 0
0 2 4 6 8 10 12 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
10.00 : : :
_ 750 : : :
2 1 1 1
® fezea . : '
g - ' = T
o 5\\\ ' ' '
= 500 \ : N ; 1.125A 17 0.225A
£ 1354 4.50A : :
K : : :
2.50 : : :
0.00 ; : :
0 1 2 4 6 8 10 20 40 60 2 4 6 8 10 20 40
[ (min.) [ (h) [
I I 1
Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.

*! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V064R5P. 43
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LC-R067R2P*1 LC-R067R2P*!
Terminal type : H H : : :
: Disch ¢ O360A-  TAA- L B4OA- | T.20A- i 1h4A-
475 6.35 Cycleuse ;| Controlvoltage:7.25V-7.45V [scharge current & q 44a £ 360A  © 7.20A  © 144A  21.6A
| — . Initial current: 2.88A or smaller F—— ; X ; M—
g] ~ 9] : Cut-offvoltage @ 525V  : 510V { 495V | 465V | 435V
O—E—aH T J
Mg o6 | 187) 250)
15 +1.5
151 g5 3405 120 120
130.3 9 ———
c - | @ W 100 N =100 —
— [ —
: ? \ \ o \ T~ \\\
— 80 \ T 80 N —
= i
23 < 5 ~ 5°C
:DI ? w0 \ \ % 40 \\ I~ [410':] |
~ 8 . . . [ ™~ ™~
o =2 Discharge Discharge Discharge bt
© 40 | depth 100% ~—depth50% ~— depth 30% || = 40 40°C  ——30°C 25°C
e \ \ I S (104°F) (86°F) (77°F)
° 20 ———————— Ambient temperature H 2 20
150.2 33.2 25°C (77°F) e
0 1 1 1 0
Content.s indicated [inclyding the'recycle marking, etc.) . 0 400 800 1,200 0 2 4 b 8 10 12 14 16 18 20
are subject to change without notice. Battery case resin: standard (UL94 HB) Number of cycles (times) Storage period (mth.)
W 0 — . iy 20 S| IR S B
Nominal capacity (20 hour rate] 7.2Ah o
....................................................... h 10 \ : 40°C : 160 8.00 120
H Length 15Tmm 7 . Battery voltage
Dimensions Width 34mm _ 5 / T 140 7.00 100 g%gﬁ
R = . - — :
....................................................... Helg.h.t 100mm 3 25°C ! = 108 < O\D 120 Charge quantity (to discharge quantity) 6.00 = 80 / L { 0.25cA
° = = _ I —— .
Aeprox.mass . S 1:30kg ) - S 100 ® Discharge — 5.00 3 s P a— 0:50CA
Terminal Faston 187/250 = 2 106 = ~ 100% (0.05CA*20H) =4 = "
....................................................... 3 FeA-rrAnd A === o o 80 — 50% (0.05CA*10H) — 4.00 % *5 60 1.00CA
20 hour rate B 7.2Ah 5 Y 40 1 5r > @ Charge g o | _— 2.00CA
5104 o 60 g - 300 > 3 [ —
Capacity 10 hour rate 6.6Ah ks 0°C o [ o Charge voltage: 7.35V (2.45V/cell) : @ O 40 3.00CA
(25°¢C) 3 hour rate 5.8Ah S 30 : g r 2 40 Charge current: 0.40CA {200 % ]
...... . e = . < |02 © @ Temperature: 25°C (77°F) [as] 20
1 hour rate 4.9Ah 5 ; © 20 1.00
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, E L LN T i \\ o
Impedance ulyichaydes] battery 11mQ = X L0 0 / eroe current 0.00 0
S g " : 0 2 4 6 8 10 12 15 0 B4
40°C 102% - : Charge time (h) Battery temperature (°C)
...... . . !
Temperature dependency 25°C . . 100% !
of capacity (20 hour rate) : goc 85% .
65% ;
............................................................. :
Self-discharge oo 2L - 10.00
l2e5°;:llsc 3rge 82% 0.1 03 1 3 10 30 100 . . .
 After12month 64% Discharge current (A] : : :
750 ; ; ;
= , , ,
(Wattage/battery) o hes . . .
o g = n - 1
= Ts I
mmmmmmmmmm-mmmm 2 — T T : ~ R
480V 215 167 110 835 670 492 360 282 223 173 123 9.60  7.69 640 419 230 Z 500 ) ' \ ' 1.80A i 0.360A
1..95V 202 143 93.5 79.5 64.8 48.2 35.8 27.6 21.9 17.2 12 1 9.53 7.63 6.27 4A18 2.29 E 21.6A ! 7.20A ! !
13 ° : : :
- 2.50 : : :
124 . . .
5.40V 112 : . . . . : : . ! ! . : : 2.07 ' ' '
0.00 : : :
(Ampere/battery) 0 1 2 4 6 8 10 20 40 60 2 4 6 8 10 20 40
(min.) (h)
mmmmmmmmmmmmmmm I — |
I.BUV 389 306 199 148 123 9 10 } 640 5 1[] 35[] 270 } 200 } 1 53 } 1 26 } 1 []2 } 0670 } 0363 Duration of discharge
4.95V 36.1 28.7 19.5 14.7 121 9.00 6.36 5.05 3.43 2.68 1.99 1.52 1.25 1.01 0.667 0,362
L2269 190 44 119 B0 630 800 33 261 2 | -
5.25V 31 4 24 1 17.6 13.4 1.3 8 7[] 6 2[] 4.90 3.29 2 52 'I 94 1 5[] 1.23 0.988 0.657 0.360

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety

540V 290 223 157 125 110 840 610 480 320 240 190 148 120 0972 0650 0358 please consult our VRLA technical handbook chapter 1.

All mentioned values are average values

4L+ This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V067R2P. *! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V067R2P. 45



INDIVIDUAL DATA SHEETS

INDIVIDUAL DATA SHEETS

46

LC-R0612P*!

Terminal type

4.75
14D N AN =
é\J N \JLJi o o
P
(187)
5075 151705
(16 (130.3] = 6.35
<>
E 3 SN s
2]
L
w0
— O
+\_r. 5
o~
(250)
)
=
(49.2) (150.2) i
Contents indicated (including the recycle marking, etc.)
are subject to change without notice. Battery case resin: standard (UL94 HB)
- *1
_. T ¥ 30 ] |
| WEIIELCCLEDR e & 20 M
_ Nominal capacity (20 hour rate) 12.0An S 40°C
Length 151mm 10 \N / L
T T T TP PPN \\Q\ / I
Dimensions Width 50mm . 5 \\k / :
Height 100mm = AN !
....................................................... 3 1 \ 25°C
Approx. mass 1.95kg e . ‘ ;
Terminal Faston 187/250 ki : ‘
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S Fe A= AN AT
20 hour rate 12Ah 2 ! %
‘ s - 60 1 1
Capacity ~10hourrate 11Ah S 0°C b\:
(25°C) 3 hour rate 9.3Ah _E 30 : )
1 hour rate 8.5Ah o : \
....................................................... 3
Fully charged batter e R -_’--__-/--:\ T
u —_ 1 1
Impedance l25°);:] 9 Y I9ImQ < 10 -15°C \
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, £ : : \
40°C 102% 1 1
...... ! !
Temperature dependency i 25°C ) ~0o0% ] ]
of capacity (20 hour rate) 0°C 85% . .
-15°C 65% : :
After3 month 91% A | : :
Self-discharge N i month 82% 0.1 03 1 3 10 30 100
125 C ) e Discharge current (A)
H A ter 12 month 64%
(Wattage/battery)

mmmmmmmmmm-mmmm

480V 192 149 124 9‘I 3 687 524 351

1..95V 325 269 186 144 121 88.3 67.5 51.8 35AU

272

271

190 144 120 109 666 361

18.9 14.4 12.0 10.9 6.66 3.61

359

...654

o7

I

(Ampere/battery)

mmmmmmmmmmmmmmm

480V 501 343 269 213 156 117 890 595 460 320 241 201 181 1M 0602
4.95V 58 4. 48.2 33.3 25.0 20.8 15.1.”“ 1.5 8.80 5.92 4.58.”“ 3.18 2.41 ..‘“.2.01 1.81 111 0.602

*! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V0612P.

All mentioned values are average values

LC-R0612P*!
Disch o 0600A-  240A- | 600A- | 120A-  240A-
SEbIED ngtrolvoltage:7.25V—7.45V ischarge curren © 2.40A . 6.00A © 12.0A © 2404 | 3608
¢ Initial current: 4.80A or smaller L RR R ; ; ; o —
: Cut-offvoltage | 525V | 510V | 495V | 465V | 435V
120 120
100 N = < 100
\ \ = e
\ 2 \ I~ \\\,\
= 80 % 80 N
= c I~ 5°C
Z \ T~ 2 40 NI I~ (41°F) -
§ Discharge Discharge Discharge % ™~ ™~
O 40 ———— depth 100% ——depth 50% —— depth30% |- S 40 40°C  -30°C 25°C
\ \ \ 5 (104°F) |  (86°F) (77°F)
20 Ambient temperature % 20
25°C (77°F) ©
0 1 1 1 0
0 400 800 1,200 0 L 6 8 10 12 14 16 18 20
Number of cycles (times) Storage period (mth.)
160 Battery voltage 8.00 120
140 7.00 0.05CA
R 100 ——— 0.10CA
= 108 g 120 Charge quantity (to discharge quantity) 6.00 = / 0.25CA
St =100 D Dischar - 500 3 z 80 0.50CA
= ge [} X
2 p0.6 = — 100% (0.05CA*20H) = = ?/
gl g 80 ~ 50% (0.05CA*10H) - 400 = g 60 |~ 1.00CA
3 L04 g 60 @ Charge - 300 = g — 2.00CA
o [ uév Charge voltage: 7.35V (2.45V/cell) : ° I3} 40 — | 3.00CA
o -—
gy © 40 Charge current: 0.40CA - 200 %
2 10.2 5 ® Temperature: 25°C (77°F) £ 20 /
e 20 1.00
B y Charge current
L0 0 0.00 0
0 2 4 6 8 10 12 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
10.00 ; ; ;
7.50
= 1 1 1
g Tesss : : :
© S —T— 1 1
= ~ LN T R
E 5.00 N . \ . 3.00A , 0.600A
2 360A 12.0A : :
£ ' ' '
@ 1 1 '
=250 ' ' '
0.00 : : :
0 1 2 4 6 810 20 40 60 2 4 6 8 10 20 40
| (min.) L (h) |
| ) 1

Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety

please consult our VRLA technical handbook chapter 1.

*! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V0612P.
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LC-R121R3P*

FOR MAIN AND STANDBY POWER SUPPLIES. VdsS
EXPECTED TRICKLE DESIGN LIFE: 6 - 9 YEARS AT 20°C

ACCORDING TO EUROBAT. G196049
DIMENSIONS (MM) Terminal type
4.75 | ]
I
,_,mj $ ¢ N
) o~ - RS | . —
™ fe=1
L2 ! 4
| 2
(187) T
47.5+1 97+1 =
=
(30.8) (46.44)
I E—
m . 1 =
‘ |
H
3
| | ¢
(47) (96.5)
©
Contents indicated (including the recycle marking, etc.) o
are subject to change without notice. Battery case resin: standard (UL94 HB)
SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT
5 0 T
Nominalvoltape 6V 20 [ N
Nominal capacity (20 hour rate) 1.3Ah 41000 T
Length 97mm 10 :
Dimensions Width 47.5mm . T
= 5
) Height 55mm = N\ \ 25°C
Approx. mass 0.55kg N 3 | \§\§ |
Terminal Faston 187 2 . ,
20 hour rate 13Ah % LT NN T
: 5 X 60 0°C NN\
Capacity 10 hour rate 1.2Ah “g ' '
(25°C) 3 hour rate 1.1Ah S 30 . /
1 hour rate 0.9Ah g :
a el ol ol i Bl it i 1 | r
Impedance ::;sl‘l,)é;hargm LElERy 90m0 '_E‘ 10 ' 15°C ' N\
E +
40°C 102% | ; P
1 1
Temperature dependency : 25°C 100% 3 [ [
of capacity (20 hour rate) : gog 85% . .
-15°¢ 65% ' '
After 3 month 91% X 1 : :
Sel:—dlscharge After 6 month 829 0.01 0.03 0.1 03 1 3 10
(25°C) Discharge current (A)
: After 12 month 64%
WATT TABLE (25°C) (Wattage/battery)

Cut-off 3min. 5min.

10min mmmmmmm-mmmm

78.1 61.6 40.2 30.7 25.8 19.2 13.6 10.8 7.49 5,73 4.32 3.30 2.73 2.22 1.46 0.787
72.5 57.8 39.4 30.5 25.3 19.0 13.5 10.7 7.34 5.68 4.30 3.28 2.70 2.21 1.45 0.784
66.9 54.2 38.4 29.9 24.9 18.8 13.4 10.6 7.19 5.54 4.25 3.26 2.68 2.19 1.44 0.782
59.4 48.5 35.6 27.8 23.7 18.4 13.1 10.4 7.04 5.34 419 3.25 2.66 2.17 1.43 0.780
50.2 42.9 31.7 26.0 23.0 17.7 12.9 10.2 6.82 5.13 4.08 3.24 2.60 2.16 1.41 0.758
AMPERE TABLE (25°C) (Ampere/battery)

9.6V 702 553 359 267 222 164 116 0921 0634 0484 0363 0276 0228 085  0.122  0.0655
Toev 652 518 352 265 218 143 145 0912 0621 0480 0361 0274 0226 0184 0121  0.0654
THoav 601 486 343 260 215 161 114 0903 0609 0468 0358 0273 0224 0183 0120  0.0652
Tq05v 534 435 318 242 204 157 12 0885 059 0451 0352 0272 0222 0182 0119  0.0650
T108v 451 385 283 226 199 152 110 0867 0578 0433 0343 0271 0217 04181 0117 00632

All mentioned values are average values

*! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V121R3PG.

LC-R121R3P*

CHARGING METHOD (25°C)

CUT-OFF VOLTAGE

¢ 0.065A -

©0.26A-

{065A-  © 13A-

: . H 2.6A -
e Control voltage: 14.5V - 14.9V Discharge current © 0.26A 0.65A S 3A oA 39A
¢ Initial current: 0.52A or smaller L i : :
: Cut-off voltage i 10.5V i 102V P99V i 9.3V 8.7V
CYCLE LIFE VS. DEPTH OF DISCHARGE (ACC. IEC 61056) RESIDUAL CAPACITY TEST RESULT
120 120
100 £ \ =
=< 100
= —
s 8 \ T 80 \\\ —
= \ 5 \\ I~ 5°C
5 e E= ] (41°F) -
=5 . . . 5 N~ I~
5 Discharge Discharge Discharge =
© 40 depth 100% — depth 50% —— depth 30% | S 40 40°C 1 30°C 25°C
| | | 5 (104°F) | (86°F) (77°F)
20 Ambient temperature § 20
25°C (77°F) e
0 1 1 1 0
0 400 800 1,200 0 2 4 6 8 10 12 14 16 18 20
Number of cycles [times) Storage period (mth.)

CONSTANT-VOLTAGE CONSTANT-CURRENT
CHARGE CHARACTERISTICS FOR CYCLE USE

DISCHARGE CAPACITY BY TEMPERATURE
AND BY DISCHARGE CURRENT

160 16.0 120
Battery voltage
140 - 14.0 0.05CA
08 — 100 // 0.10CA
g . &\o, 120 Charge quantity (to discharge quantity) 12'0; — 80 / 0.25C A
E :0.6 E 100 qusczarge R - 10.0 E);’ § ; 0.50CA
S ‘x:‘J = 100% (0.05CA*20H) © £ 0 '
EL 3 80 ~ 50% (0.05CA*10H) - 80 = 8 V — ;gggﬁ
S04 o 40 @ Charge 0 ; 5 — S'DOCA
g., g Charge voltage: 14.7V (2.45V/cell) . S O 40 .
s 2 40 Charge current: 0.40CA 440 % /
S 02 o ® Temperature: 25°C (77°F) oM 20
20 2.0
:U 0 / \ \ Charge current 0.0 0
0 2 4 6 8 10 12 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
20.0 - v v
' ' '
15.0 : : :
= : : :
® ey ————— - - !
k5 — 1 '\\ 1 \\ \.\\
S 10.0 \\ : \ : 0.325A v 0.0650A
@ 1 1.30A 1 '
c 3.90A ' ' 1
£ ‘ ‘ '
2 50 : : :
1 1 1
00 : : :
0 1 2 4 6 8 10 20 40 60 2 4 6 8 10 20 40
[ (min.) L (h) |
| ) |
Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety

please consult our VRLA technical handbook chapter 1.

*! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V121R3PG.
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LC-R122R2P*' Vds LC-R122R2P*!
- : ) D 0110A- © 0.440A- i 110A- : 200A-  4.40A-
Terminal type Cycleuse | Controlvoltage: 14,5V - 14,9V Dischargecurrent = '/ /\n) 4 {0a  © 2204 | 440A | 6.60A
4.75 ¢ Initial current: 0.88A or smaller L RR R : : : G
: Cut-offvoltage @ 105V  © 102V © 9.9V L9V L8V
0
i 3 o
+ ‘ | i
[ P PO ol ol
e 1
T i (187)
120 120
+1.5
17705 341 I
(172.8) ) (10.1) | 100 ;"\: = 100 —— T
- 1 - i NJ« 80 \ B 2 80 NN I B
T T T ) e \ \
| j =2 c I~ 5°C
_ (mp! _j B 0 \ \ g 60 \\ I~ (41°F) .
+l [s} . . . S N ~ —
<L 2 Discharge Discharge Discharge =
© 2 40°C 30°C 25°C
! O 40 ———— depth 100% —depth50% —— depth30% - S 40 T e
— o
| { \ | | = (104°F) |  (86°F) (77°F)
(176) (33.5 20 Ambient temperature 2 20
™ 25°C (77°F) ©
o U 1 1 1 0
Content.s indicated [lnclydlng the'recycle marking, etc.) . 0 400 800 1,200 0 2 4 6 8 10 12 14 16 18 20
are subject to change without notice. Battery case resin: standard (UL94 HB) N . .
umber of cycles [times) Storage period (mth.)
Nominal voltage 12v 20 - i
............. 40°C
Nominal capacity (20 hour rate) 2.2Ah < T
....................................................... \
A= 19 L R—— 177mm 10 N : 160 . 16.0 120
Dimensions Width 34mm =| s RN\ T 140 14.0 100 0.05CA
e = i i r 0.10CA
Height 66mm —10.8 — — |
S 9! e o N 3 T 1 Seee T s 120 Charge quantiy o discharge quandyl | 120 = . % o 25on
....... PPIOX. MASS e, 0% g ' ' Z[og 2100 ® Discharge 41007 = P s 0.50CA
Terminal Faston 187 R 1 \ ) SFYC = = 100% (0.05CA*20H) = = /
..................................................................... o ===-rFrHrfA=-~F 441 =rtrTH el c i =
20h N S oA 3 1 / EL s 80 — 50% (0.05CA*10H) 80 = T 60 = 1.00CA
e S — Al W 0°C Slos 5 4 @ Charge 160 = s — 2.00CA
Capacity : 1 0 .h‘qur rate » 2.0Ah g L N N Charge voltage: 14.7V (2.45V/cell) 5 O 40 — | 3.00CA
(25°C) 3 hour rate 1.8Ah .2 30 : & © 40 Charge current: 0.40CA S 4.0 % /
8 1 h R : B Cean E 1 S 10.2 S @ Temperature: 25°C (77°F) m 20
our rate . S T 20 2.0
Fully charged battery ° ) T _:- T 0 0 / \ \\ Charge current 0.0
Impedance (25°C) 70mQ < 10 - . 0
..................................................................... £ : -5 0 2 4 6 8 10 12 -15 0 15 30 45
40°C 102% 5 1 Charge time (h) Battery temperature (°C)
...... . . ,
Temperature dependency i 25°C ) ~0o0% 3 !
of capacity (20 hour rate) 0°C 85% !
...... . . T
-15°C 65% :
After 3 month 91% X 1 . . 20.0
Self-discharge 2 o 0.01 0.03 0.1 0.3 1 3 10 : ; ; ;
month 82% 1 1 '
25 I =L O L oi . . .
" After 12 month 64% ischarge current (A] . : :
15.0 ; ; ;
; 1 1 1
(Wattage/battery) < Fegs ! ! !
& 55— n L ;
mmmmmmmmmm-mmmm g — T N T
9.6V 182 104 681 520 436 325 230 184 126 977 727 559 461 371 246 133 = . ) 20n . 0.550A ;- 0.110A
9.9v 123 97A8 66.7 51.7 42.9 32.2 22.8 18.2 124 9.70 7.24 5.55 4.58 3A69 2.45 1.33 E 6.60A 1 1 1
L 50 : ; ;
101 . 1 1 '
108V 849 726 238 131 ; ; ;
0.0 . . .
(Ampere/battery) 0 1 2 3 5 7 10 20 40 60 2 4 6 8 10 20 40
(min.) (h)
| | €
mmmmmmmmmmmmmmm . —>f<
9 6V B 1‘I 9 9 35 6 08 4 52 3 76 2 78 } 1 96 1 56 1 07 0 825 } [] 611 } [] 468 } U 385 } O 309 } 0 2[]5 } 0 111 Duration of discharge
9.9V 11.0 8.77 5.96 4.49 3.70 2.75 1.94 1.55 1.05 0.819 0.608 U.AéA 0.382 0.308 0.204 0.111
L0282 581 440 | 384 272 193 183 103 0798 : | -
10.5v 9.04 7.36 5.38 4 09 3.45 2 66 1.89 1.50 1 01 0.770 0.593 0.458 0.376 0.302 [J 201 [] 110

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety

108V 764 651 480 382 336 257 186 147 0978 0733 0581 0452 0367 0297 0199 0109 please consult our VRLA technical handbook chapter 1.

All mentioned values are average values

50  *'This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V122R2PG. *! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V122R2PG. 51
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LC-R123R4P*1 FOR MAIN AND STANDBY POWER SUPPLIES. VdS
EXPECTED TRICKLE DESIGN LIFE: 6 - 9 YEARS AT 20°C
ACCORDING TO EUROBAT. 6191053

Terminal type

DIMENSIONS (MM]
4.75
Ed Rd
0
™
B < N
o
& ‘ R4
; (187)
15
134705 6741
— (64.9) (57)
X 0|
C 3
H
o
~O
|
= (133) (66.5)
s

Contents indicated (including the recycle marking, etc.)

are subject to change without notice. Battery case resin: standard (UL94 HB)

DURATION OF DISCHARGE VS. DISCHARGE CURRENT

SPECIFICATIONS

Nominal voltage 12V 20 I N N
Nominal capacity (20 hour rate) 3.4Ah ﬁ " :
. W 40°C I
Length 134mm 10 0 7 :
Dimensions Width 67mm _ \ : :
<= 5 \ 1 1
Height 66mm - . 25oC .
Approx. mass 1.15kg OE", 3 : :
‘ Terminal Faston 187 2 :
. S F== 11 \ £l-[H1 R it === 14+ HH
20 hour rate 3.4Ah s X 40 1
“— AN
0 Capacity 10 hour rate 3.1Ah 5 0°C E \ E
(25°C) 3 hour rate 2.8Ah 2 30 T ) T
©
1 hour rate 2.3Ah 5 i .
(=) F===-1TF —I-/——\ -1--141tHA
—_ 1 1
Impedance ::;sl‘l,)é;hargm LR 50m0 £l 10 -15°C
_E' 1 1
40°C 102% 5 1 1
1 1
Temperature dependency : 25°C 100% 3 : :
of capacity (20 hour rate) : gog 85% 1 '
T T
-15°C 65% : :
After 3 month 91% - 1
DTS = 01 03 1 3 10 30 100
a After 6 month 82% .
(25°C) Discharge current (A)
: After 12 month 64%
WATT TABLE (25°C) (Wattage/battery)
g 204 161 105 80.4 67.4 50.3 BBib) 28.4 19.6 15.0 1.3 8.63 7.13 5.80 3.81 2.06
190 151 103 79.8 66.3 49.7 35.3 28.1 19.2 14.9 11.2 8.58 7.07 5.78 3.80 2.05
175 142 100 78.2 65.2 49.2 34.9 27.8 18.8 14.5 1.1 8.52 7.01 5.7 3.76 2.05
155 127 93.1 72.8 61.9 48.1 34.4 27.3 18.4 14.0 1.0 8.49 6.96 5.66 3.74 2.04
10.8V 131 112 83.0 67.9 60.3 46.4 33.8 26.7 17.8 13.4 10.7 8.46 6.79 5.66 3.68 1.98
AMPERE TABLE (25°C) (Ampere/battery)
9.6V 18.4 14.4 9.40 6.99 5.81 4.30 3.02 2.41 1.66 1.26 0.949 0.722 0.595 0.484 0.318 0.171
9.9v 17.0 13.6 9.21 6.94 5.71 4.25 3.00 2.39 1.62 1.24 0.945 0.718 0.590 0.482 0316 0171
10.2V 15.7 12.7 8.97 6.80 5.62 4.20 2.97 2.36 1.59 1.22 0.935 0.713 0.586 0.478 0.313 0.170
10.5V 14.0 1.4 8.31 6.33 5.34 411 2.93 2.31 1.56 1.18 0.921 0.710 0.581 0.475 0.312 0.170
10.8V 11.8 10.1 7.41 5.90 5.19 3.97 2.88 2.27 1.51 1.13 0.897 0.708 0.567 0.472 0.307 0.165

All mentioned values are average values

52 *'This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V123R4PG.

LC-R123R4P*
CHARGING METHOD (25°C) CUT-OFF VOLTAGE
Diseh o O170A- | 0680A- | 170A- © 340A- | 680A-
SEbIED Cthrolvoltage: 14.5V - 14.9V ischarge curren ¢ 0.680A 170A | 3.40A © 6.80A 102A
¢ Initial current: 1.36A or smaller L : ; ; H
: Cut-off voltage i 10.5V i 102V P99V i 9.3V
CYCLE LIFE VS. DEPTH OF DISCHARGE (ACC. IEC 61056) RESIDUAL CAPACITY TEST RESULT
120 120
100 SN~ g 100 —
\ \ o s\s E\ I R
— 80 \ T 80 \\\ B —
= \ S \\ I~ 5°C
2 40 = 60 ~~ (41°F) -
o . . . [} I~ ™~
2 Discharge Discharge Discharge b . o R
8 40— depth 100% — depth 50% —— depth 30% - s 4o 40°C 1 30°C 25°C
‘ ‘ ‘ S (104°F) | (86°F) (77°F)
20 Ambient temperature 2 20
25°C (77°F) ©
U 1 1 1 0
0 400 800 1,200 0 2 4 6 8 10 12 14 16 18 20
Number of cycles (times) Storage period (mth.)
CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
CHARGE CHARACTERISTICS FOR CYCLE USE AND BY DISCHARGE CURRENT
160 16.0 120
Battery voltage
140 14.0 100 0.05CA
F —— 0.10CA
= r 120 Charge quantity (to discharge quantity) 12'0_ 80 / 0.25CA
S [ £ 100 ® Discharge 41002 = — | _— 0.50CA
“QE) - c 80 = 100‘%{ [U.OSCA*ZOF:] 8.0 > = 40 / | 00CA ’
ol = 50% (0.05CA*10H - 80 £ 5} .
é 0.4 5 60 @ Charge 2 %0 g % y ; 2.00CA
o [ aéw Charge voltage: 14.7V [2.45V/cell) : g O 40 3.00CA
% B 2 40 Charge current: 0.40CA - 40 £ /
s 0.2 © ® Temperature: 25°C (77°F) as} 20
20 2.0
:U 0 I \ \ Charge current 0.0 0
0 2 4 6 8 10 12 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
20.0 T T T
15.0 : : T
= ' ' '
) R —
o = — ; T ;
S 100 \\‘\ : j ; A D
® 1 1 0.850A + 0.170A
2 1024 ! 3.40A : :
£ 1 1 '
< . . .
50 : : :
00 : : :
0 1 2 3 5 7 10 20 40 60 2 4 6 8 10 20 40
I (min.) e (h) |
Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.

*! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V123R4PG. 53
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LC-R124R5P*

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

f;_75—‘ Terminal type [97+1]
o +0.08
g o (70*%) >82-0.04
+0.08 (49) ([]167']7
o 27600 =¥, s
= 4
‘ :
NS £2:3 |
o~ Cof=3 ‘
| |
oL
\
(69.2) =<
272 32

Battery case resin: standard (UL94 HB)

Nominal voltage 12V gg «
Nominal capacity (20 hour rate) 4.5Ah 15 \\\\\
Length 70mm 10 \\ N\
k0 X 0 i K K K K KR KKK KKK KR KR O
Dimensions Width 97mm = N
Height 108mm 5 \\
....................................................... ° \ 000
Approx. mass 5.0kg o 3 N ‘
.............. = \ i
Termlnal .................................. BT Faston 187 z 2 25°C
20 hour rate 4.5Ah ©
. 5 1.5 \
Capacity 10 hour rate 4.1Ah s + 1 0°c
(25°C) 3 hour rate 3.6Ah = 28 } NN
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Thourvate 31ah 3 | 15—\
- N\
B rzll;:);:t]:harged battery 40mQ g 20
40°C 102% 10 \
...... \
Temperature dependency i 25°C 100% A
of capacity (20 hour rate) 0°C 85% 5
-15°C 65% x 3
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 5 100 200 300 500 ‘I 2 3 5 7 ’IU 20
. _After3month 91% | (mA) | (A) R
Self-discharge month 83% [ - |
[252C ) . #9-5=cceetbeoeseroe 5 Discharge current
H A ter 12 month 64%
(Wattage/battery)
mmmmmm IEIH-E--E-H-IE-E-
96V 214 1394 1064 892 666 376 258 1998 1488 1142 944 758 5[]2 272
9.9v 25[] 20[] 136.6 105.6 87.8 65.8 37.6 25.4 19.84 14.8 11.36 9.36 7.56 5 2.72
1 3
123.2 96.4 . 36 . . .
10.8V 174 148 110 89.8 79.8 61.4 35.4 23.6 17.76 14.14 11.06 8.98 7.28 4.88 2.68
(Ampere/battery)

mmmmmmmmmmmmmmm

9.6V 243 1943
9.9V 22.6 17.94

244 925
12.19 9.19
'11 00. .8 38. R
'931 781

7.56
7.44
7 06

769

688

569

5.63

5.44

525

5.56

400

3.98
3.94
3.88

3.81

819

3.19
3.13
3.06

3.00

2239 169 125
2.14 1.68 1.24

0956
0.950

0.788
0.781

- 0.633

0419
0.630

0.417

0227
0.226

210 1.63
206 158 121 0938 0769 0618 0411 0225
200 150 119 0925 0750 0608 0406  0.224

*! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V124R5P.

All mentioned values are average values

LC-R124R5P*!
_ © 0225A- | 09A- | 225A- | 45A- | 90A-
Cycle use : Control voltage: 14.5V - 14.9V Discharge current : 0.9A CoosA C 45A S 90A : 135A
Y ¢ Initial current: 1.80A or smaller ———— o —
: Cut-offvoltage | 105V | 102V | 9.9V {93V Teav
120 120
LTI S — __ 100 ~
= —
80 \\ I 2 80 \\‘\ ———
2 \ NS — s
2 60 S 40 [~ (41°F) |
[%) = N
S Discharge Discharge Discharge S ™~
S 40 depth 100% — depth 50% +—— depth 30% | S 40 40°C | 30°C 25°C
| \ z (104°F) | (86°F) (77°F)
20 Ambient temperature ®
o 20
25°C (77°F) 3
0 1 ! !
0
0 400 80 1,200 0 2 4 6 8 10 12 14 16 18 20
Number of cycles (times) Storage period (mth.)
160 16.0 120
Battery voltage
140 14.0 0.05CA
_U . 100 // 0.10CA
g § 120 Charge quantity (to discharge quantity) 120 _ 80 / 0.25CA
= 2100 @ Discharge -4 10.0 & = 0.50CA
€06 2 = 100% (0.05CA*20H) > = ?/
2L < 80 ~ 50% (0.05CA*10H) 180 = T 60 1.00CA
3104 g 60 @ Charge 160 2 & — | 2.00CA
o[ B Charge voltage: 14.7V (245V/cel] | °° 2 S 40 — | 3.00CA
ST T 40 Charge current: 0.40CA 440 % /
s 10.2 © 2 @ Temperature: 25°C (77°F) 20 o 20
B Charge current ’
L0 0 / \ \ 0.0 0
0 2 4 6 8 10 12 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
15 7 0 T
14 ] ] ]
_ B e, : : :
=12 N L] ' ——— T '
% 1 I H ‘;\ = T~ : i~ S :
s 10 ™ [ B N N ™~
E N : oon 1.125A 0.45A —70.225A
© ' 4.5A . '
29 1350 — . :
E 1 1 1
5 8 : : :
7 : : :
6 ' : :
5 1 1 1
0 1 2 5 10 20 40 60 2 4 6 8 10 20 40
| (min.) L (h)

Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety

please consult our VRLA technical handbook chapter 1.

*! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V124R5P.
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LC-R127R2P*

DIMENSIONS (MM)

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

SPECIFICATIONS

Nominal voltage 12v
Nominal capacity (20 hour rate) 7.2Ah
Length 15Tmm
Dimensions Width 64.5mm
Height 100mm
Approx. mass 2.50kg
Terminal Faston 187/250
20 hour rate 7.2Ah
Capacity 10 hour rate 6.6Ah
(25°C) 3 hour rate 5.8Ah
1 hour rate 4.9Ah
Impedance r;;},’&;hargm e 21mQ
40°C 102%
Temperature dependency | 25°C 100%
of capacity (20 hour rate) 0°C 85%
-15°C 65%
After 3 month 91%
lsze;:-cdlischarge After 6 month 82%
: After 12 month 64%

FOR MAIN AND STANDBY POWER SUPPLIES.

VdS

EXPECTED TRICKLE DESIGN LIFE: 6 - 9 YEARS AT 20°C

ACCORDING TO EUROBAT.

G193046

@ 4.75 6.35 Terrpinaltype
@ {} @ o o] ——] (option)
~° ™
IR I 2
® 1187) (250)
+1.5 15
151-05 645073
(65.15) < (48)
[
I I I )
royrss
59
o
y
(150.2) (63.7)
)
=

Battery case resin: standard (UL94 HB)

DURATION OF DISCHARGE VS. DISCHARGE CURRENT

30 .
20 X ' '
10 \ i s
I I
+ :
=l 5 ;
\ 25°C !
3 3 \\ :
© +
© — 60 1
5 :
c
2 30 :
© 1
3 1
a Fed=bktHHH="
2l 10— 15
£
~— 1 1
1 1
1 1
1 1
T T
1 1
1 1
1 1
1 1 1
01 03 1 3 10 30 100

Discharge current (A)

WATT TABLE (25°C)

(Wattage/battery)

430 335 220 167 134 98.4 721 56.5 4.6 34.7 24.7 19.2 15.4 12.8 8.39 4.60
405 287 187 159 130 96.4 71.6 55.1 43.7 34.4 24.5 19.1 15.3 12.5 8.35 4.59
379 273 182 151 126 94.3 68.6 53.6 41.4 325 235 18.7 14.6 12.2 8.00 4.43
343 248 174 144 120 90.8 66.8 52.4 39.8 31.5 23.0 18.3 14.5 121 7.96 4.42
308 223 164 138 115 87.2 62.6 48.4 37.2 28.1 21.4 16.9 13.3 11.2 7.41 413

AMPERE TABLE (25°C)

(Ampere/battery)

9.6V 389 306 199 148 123 910 640 510 350 270 200 153 126 102 0670 0363
Toev 361 287 195 147 121 900 636 505 343 268 199 152 125 101 0667 0362
Tqov 3k2 269 190 144 119 890 630 500 336 261 197 151 124 100 0660 0361
05V 314 261 176 134 113 870 620 490 329 252 194 150 123 0988 0657  0.360
T108v 290 223 157 125 110 840 610 480 320 240 190 148 120 0972 0650 0358

*' This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V127R2PG/PG1.

All mentioned values are average values

LC-R127R2P*

CHARGING METHOD (25°C)

CUT-OFF VOLTAGE

© 0.360A -

©144A-  360A- © 7.20A-

C 144A -

Cycle use i Control voltage: 14.5V - 14.9V Discharge current LA 3 60A 720 1A oA
i Initial current: 2.88A or smaller L ; ; ; .
: Cut-off voltage i 10.5V i 102V P99V i 9.3V 8.7V
CYCLE LIFE VS. DEPTH OF DISCHARGE (ACC. IEC 61056) RESIDUAL CAPACITY TEST RESULT
120 120
100 O~ = 100
\ \ - I~ T
— 80 \ % 80 \\\ I~ N —
= \ c I~ 5°C
Z 60 2 40 A = (41°F)
3 Discharge Discharge Discharge 2 I~
8 40 depth 100% —depth 50% +{—— depth 30% - S 40 40°C 1 30°C 25°C
\ | 5 (104°F) | (86°F) (77°F)
20 Ambient temperature § 20
25°C (77°F) ©
0 1 1 1 0
0 400 800 1,200 0 2 4 6 8 10 12 14 16 18 20
Number of cycles (times) Storage period (mth.)

CONSTANT-VOLTAGE CONSTANT-CURRENT
CHARGE CHARACTERISTICS FOR CYCLE USE

DISCHARGE CAPACITY BY TEMPERATURE
AND BY DISCHARGE CURRENT

160 16.0 120
Battery voltage
140 14.0 100 0.05CA
o —— 0:10CA
g 0_\° 120 Charge quantity (to discharge quantity) 12.0 = _ 80 / 0.25CA
2 fos 2100 O | & N o
g S 80 0% (0.05CA*10H) 480 =2 o6 // 1.00CA '
C - 3 = o (U.! . = )
2 [os T 4 @ Charge Lo S g = — | 2.00CA
o B o Charge voltage: 14.7V (2.45V/cell) -5 © 40 3.00CA
ST 940 Charge current: 0.40CA 4 4.0 % /
5 10.2 © ® Temperature: 25°C (77°F) [ae] 20
20 2.0
:0 0 y \ \\ Charge current 0.0 0
0 2 4 6 8 10 12 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
20.0 T T T
15.0 ; ; :
S . . .
g Feag=a : : :
S — T
£ T ; N LN \:\‘
g 100 \ ; N ; 1.80A 03604
2 216 7.20A : :
E ] ] 1
() 1 1 1
=50 : : :
00 : : :
0 1 2 4 6 8 10 20 40 60 2 4 6 8 10 20 40
L (min.) L (h) [
| ) 1
Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety

please consult our VRLA technical handbook chapter 1.

*! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-V127R2PG/PG1.
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LC-RA1212P*" vds

4.75 6.35 P f f

6.35

il
2

.[;_5‘
=]

|
S5,
D)
il

7 250 E k}i L
§

Terminal type

(option) { i
+1.5 +1.5
78.05 151-0.5
13.5£0.75
h i :[
I | } )
‘ >
| Lf)Ln
|
+ 0
~
| o~
|
Contents indicated (including the recycle marking, etc.)
are subject to change without notice. Battery case resin: standard (UL94 HB)
5 30 M muil
Nominal voltage 12V 1] 111
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 20 1 ———— T
Nominal capacity (20 hour rate] 2R i 40°C Hi—
S N 1.1 10 N/ :
Dimensions Width 98mm . AN
= 5 AN\ T
Height 100mm - A\ !
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o 3 250C
Approx. mass 3.85kg o . .
Terminal Faston 187/250 % T T AN
20 hq'ur rate B 12Ah % Y 40 : :
i 11Ah 5 0°c ;
Capacity c 1 1
(25°c) 9.3A S | : )
- - ©
1 hour rate 8.5Ah 5 ;
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, E I A il N\
Impedance rzll;:);:;:harged R 15mQ £| 10 ; -15°CLL X
....................................................... E : TN
40°C 102% 5 1 1
....... . . . .
Temperature dependency | 25°C B B 100% 3 ' '
of capacity (20 hour rate) 0°C 85% ! !
....... . . i i
-15°C 65% ! !
After 3 month 91% - 1
Self-discharge montl;u 6ot 0.1 03 1 3 10 30 100
(25°C) : Discharge current (A)
: After 12 month 64%
(Wattage/battery)
mmmmmmmmmm-mmmm
96V 183 137 105 703 545 381 288 241 2‘I7 133 722
9.9v 649 537 373 288 241 177 135 1[]4 69.9 54.2 37.8 28.7 24.0 21A7 13A3 7.22

o M e

(Ampere/battery)
mmmmmmmmmmmmmmm
B4 .“8,-.? .33-3 .2.?-.0 w8 .15:.1 .”-5 .3:?0 592 “-58, 318 240 201 181 111 9:‘?9‘2.‘

45.4 24.5 20.3 14.9 11.4 8.70 5.85
42.6 30.6 23.6 19.9 14.7 H 3 8.50 5.80
10.8V 44 5 38.9 28.7 22.7 19.4 14.2 10 5 8.30 5.60

3 10 2 38 2 0[] 1.80 1 10 0.600
&, 05 237 1.99 1.79 1. 09 0.598

All mentioned values are average values

*! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-VA1212PG/PG1.

LC-RA1212P*
bisch o D600A- | 240A- | BO00A- | 120A- | 240A-
SEbs: : Control voltage: 14.5V - 14.9V ischarge curren © 2.40A © 6.00A C12.0A C 240A ¢ 36.0A
Initial current: 4.80A or smaller L IR
: Cut-offvoltage @ 105V  © 102V © 9.9V L9V L8V
120 120
I W — = 100
\\ \ E_j \ T~ \\\\\
~ 80 \ & 80 NN
= c I~ 5°C
2 60 2 40 AN - (41°F) -
3 Discharge Discharge Discharge % I~
8 40 depth 100% — depth 50% —— depth 30% - S40 40°C 1 30°C 25°C
\ | \ S (104°F) (86°F) (77°F)
20 Ambient temperature % 20
25°C (77°F) ©
0 I I I 0
0 400 800 1,200 0 2 4 6 8 10 12 14 16 18 20
Number of cycles (times) Storage period (mth.)
160 16.0 120
Battery voltage
140 14.0 0.05CA
08 100 //_ 0.10CA
= S 120 Charge quantity (to discharge quantity) 120 _ 80 — | 0.25CA
S [og 2100 ® vischarge o 11002 S s m— 0.50CA
c z o o > /
@ s 80 = 50% (0.05CA*10H) -4 80 8 T 60 1.00CA
54 & E 3 _—] 2.00CA
3 H04 g 40 @ charge 160 2 g — :
o o Charge voltage: 14.7V (2.45V/cell) 5 O 40 3.00CA
ST 2 40 Charge current: 0.40CA 440 =
g 10.2 & @ Temperature: 25°C (77°F) Q 20 /
20 / \ 2.0
r Charge current
L0 0 0.0 0
0 2 4 6 8 10 12 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
200 1 1 1
1 1 1
150 : : :
= Terss . - '
% ) | ' \\ N N \f\\
§ 10.0 : \ : 3.00A : 0.600A
= 3008 | 12.0A : :
= ' ' '
E ] ] 1
5 50 : : :
= ] ] ]
00 1 1 1
0 1 2 3 5 7 10 20 40 60 2 4 6 8 10 20 40
| (min.) | (h)
| ™

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety

please consult our VRLA technical handbook chapter 1.

Duration of discharge

*! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-VA1212PG/PG1.
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LC-RA1215P* LC-RA1215P*
| | ) D 075A- 0 3A- f75A- D 15A-  30A-
475 6.35 r i i Cycleuse | COMtroLvoltage: 145V - 14,9V Discharge current ./ I P A I
N e \T'L & ] U : Cut-off voltage  : 10.5V §10.2v R §9.3v MY
@ ——+ —
(187) . M N |
(250) L N
Terminal type Ld | |
(option) | f
og*1 415 120 120
8.05 15105 L —
100 A = 100
13.5+0.75 \ \ 2 - T
r a0 \ [~ 5 & N ——_|
# A== ‘ g \ = NS T e
+ - + X t T 2
H H i 2 60 2 60 AN (41°F) -
i S Discharge Discharge Discharge % N I~ I~
‘ ‘ gt 8 40— depth 100% — depth 50% —— depth 30% | = 4 40°C  _| 30°C 25°C
) \ | \ = (104°F) | (86°F) (77°F)
‘ | o~ 20 Ambient temperature § 20
‘ ‘ 25°C (77°F) (&}
T T 0 1 1 1 0
Contents indicated (including the recycle marking, etc.)
0 400 800 1200
are subject to change without notice. Battery case resin: standard (UL94 HB) ) 0 2 4 6 8 19 1214 16 18 20
Number of cycles (times) Storage period (mth.)
] K — RN
LBIIRELCEEER | . . . 20 H-
Nominal capacity (20 hour rate) 15Ah \\: ‘4‘0‘(‘)& :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, '
Length ~151mm 10 N ; 160 iery vl 16.0 120
Dimensions Width 98mm N - 140 0T '=“'!'““T““r“'+" 14.0 100 0.05CA
R = 5 : 25°C L’ ‘." Charge quantity (to discharge quantity) I 0.10CA
....................................................... Helg.h.t 100mm - 3 1 1 _0 8 120 F== | T 12.0 / 0.25CA
. — 108 % . .
Approcmass e 15K 3 : S0 S0 T | 1002 % ——— 0:506A
N = - £ r ischarge ) -
LXerminal v Faston 187/250 2 LI 2 SH06 T o / / — 100% (0.05CA*20H) | g0 § 2z o | 1.00CA
20 hour rate 15Ah 2 ' £l 3 /1 / == 50% (0.05CA*10H) T2 ® | — :
OB R - STos S g0 YA Do oo S : —— 2 0004
Capacity 13Ah c o0°Cc e o \ Charge voltage: 14.7V (2. ASV/cell] @ © 40 :
(25°C) 12Ah 2 30 1 a 2 40 Charge current: 0.40CA 1 40 % /
- - [ ! S k0.2 © //\ \ ® Temperature: 25°C (77°F) [as] 20
1 hour rate 10Ah 5 ] 20 \ N \ } 20
....................................................... (= L JH ] | \ wcurrem .
- ——— L
Impedance rzll;:);:;:harged battery 15ma E 10 1 L0 0 0.0 0
....................................................... = : 0 2 4 6 8 10 -15 0 15 30 45
40°C 102% 5 T Charge time (h) Battery temperature (°C)
....... . . ;
Temperature dependency | 25°C B B 100% 3 '
of capacity (20 hour rate) : goc 85% .
........ . . 1
-15°C 65% :
After 3 month 91% AN : 15
Selz-dlscharge month 82% 0.3 1 3 10 30 100 . . ;
(25°C) i Discharge current (A) 14
: After 12 month 64% . . .
- 13 0 0 0
= s "
(Wattage/battery) % 1 f —_ — T~ \:\ ~_ :
= S 0 N 0 N TN
mmmmmmmmmm-mmmm Y AN : NN LN
9.6V 217 157 123 839 650 471 360 299 252 162 875 g \ : N 3.75A 19A
9.9v 799 6h6 4k 343 286 213 156 122 82.8 646 469 358 297 251 16.1 874 E 9 \ : 15A T TOA :
: . 7 : : :
116 77.7 59.6 44.8 35.1 28.9 24.5 15.7 8.66 6 N N N
5 1 1 1
(Ampere/battery) 0 1 2 4 6 8 10 20 40 60 2 4 6 8 10 20 40
(min.) (h)
mmmmmmmmmmmmmmm I« —>f |
9.6V 765 612 406 304 252 185 134 1050 791 549 396 301 249 210 135 0755 Duration of discharge
71.8 58.0 39.7 29.9 24.7 18 2 13.3 10.40 7.01 5.45 3.94 3.00 2.48 2.09 1.34 0.753
L T P2 22 11 131 1030 689 . L
49.8 36 1 27 6 233 17 6 13.0 10 00 6.78 3.84 2.97 2.45 2 07 1.32 [] 750
et e BTt O ocvorses N esebe s SOOI SOOI T oo . The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
44.6 32. 9 26.1 22.7 17.0 12.5 9. 82 6.58 3.77 2.94 2.41 2. 04 1.31 0. 747

please consult our VRLA technical handbook chapter 1.

All mentioned values are average values

60 *'This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-VA1215P/P1. *! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-VA1215P/P1. 61
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LC-V1233P

DIMENSIONS (MM)

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

SPECIFICATIONS

Nominal voltage 12v
Nominal capacity (20 hour rate) 33Ah
Length 195.6mm
Dimensions Width 130mm
Height 180mm
Approx. mass 11.5kg
Terminal Mé bolt/nut
20 hour rate 33Ah
Capacity 10 hour rate 31Ah
(25°C) 3 hour rate 26Ah
1 hour rate 22Ah
Impedance ::;sl‘l,)é;harged e 7mQ
40°C 102%
Temperature dependency | 25°C 100%
of capacity (20 hour rate) 0°C 85%
-15°C 65%
After 3 month 91%
lSZe;:-cdlischarge After 6 month 82%
: After 12 month 64%

FOR MAIN AND STANDBY POWER SUPPLIES.
EXPECTED TRICKLE DESIGN LIFE: 6 - 9 YEARS AT 20°C
ACCORDING TO EUROBAT.

Terminal type

16 M6

—r— s %
(e o/ U
195.6+2 130+2
159 o 3 50

16 LR 4 26.59

=l =l )
4] 4‘1’__%%_* ;)‘ Ll I g
o~

15542
180
m—

L (194.6) N

Battery case resin: flame retardant (UL94 V-0)

DURATION OF DISCHARGE VS. DISCHARGE CURRENT

+ 30

| ;
20 N\ A— :
1.0°c :
10 1 1
\\ I I
— A i i
£l 0 \ L g5ec
® 3
EW 1 1
©
< Loma|= L4 I A A R L4
? \ '
S L 60 — 0°C O !
2 1 1
o 1 1
£ 30 N :
a Lo - FLHH-ZE NN -
—_— _ o 1
2| 10 15:0
E T T
5 : :
3 1 1
. .
T T
1 1
1 1
Y .

1 3 10 30 100 300 1,000

Discharge current (A)

WATT TABLE (25°C)

(Wattage/battery)

1256 948 732 187 149 107 86.6 69.5 60.5 36.9 19.8
1182 928 721 630 52 322 2 182 ug 06 854 83 60.1 369 19.8
1115 899 706 619 w3 321 259 170 1w 105 82 6717 59.7 369 19.8
1051 868 684 603 B33 34 %6 168 e 06 86 614 59.2 369 19.8

108V 1001 823 663 590 o1 281 233 162 137 94 825 671 58.8 369 19.8

AMPERE TABLE (25°C) (Ampere/battery)

Cut-off | 5min.__| 10min. | 15min. mmll-mm-—mmmm

9.6V 113 846 637 548 390 279 228 158 126 900 725 58 510 3.0 1.65
eV 06 829 627 544 386 274 222 155 125 885 715 570 505 310 165
Ti0v 100 80.3 14 534 379 271 20 “i 124 875 705 545 5.00 3.10 1.65
105V 943 775 595 520 370 268 218 143 123 870 698 563 495 310 165
08V 898 735 577 509 360 240 198 137 116 835 690 560 490 310 1.5

All mentioned values are average values

LC-V1233P

CHARGING METHOD (25°C) CUT-OFF VOLTAGE

D 660A-  165A- : 33.0A- : 66.0A-

: ) i 1.65A -

Trickle use | Control voltage: 13.6V - 13.8V Discharge current © 6.60A 16.5A © 33.0A © 56.0A " 99.0n
¢ Initial current: 4.95A or smaller L ; H H fee
: Cut-off voltage i 10.5V i 102V P99V i 9.3V i 8.7V

INFLUENCE OF TEMPERATURE ON TRICKLE LIFE

RESIDUAL CAPACITY TEST RESULT

100 ] ] 120
Charging voltage ——| g 100 —
— 2.275V/cell - 2 \ I I
& © 80 ~ 7
510 [ AN K
2 s \\ I~ 5°C
; P = 60 ~ (41°F) -
= o ~ —~
S 2 .0 40°Cc | 30°C 25°C
> 2 ° ° °
5 5 (104°F) (86°F) (77°F)
[¥2) @©
2 20
o
0.1 0
0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.)

CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
CHARGE CHARACTERISTICS FOR CYCLE USE AND BY DISCHARGE CURRENT

160 16.0 120
Battery voltage
— 120 Charge quantity (to discharge quantit; 12.0 // 0.25CA
S0 Z100 1100 = < 80 0:50CA
o ischarge = >
= (02 2 = 100% (0.05CA*20H) S e //? ’
S c 80 = 50% (0.05CA*10H) 180 o =60 1.00CA
’5 r > 40 @ Charge 6.0 _g' S y ] 2.00CA
o 01 & Charge voltage: 13.7V (2. 28V/cell) | I S 40 - — 3.00CA
°or & 40 Charge current: 0.15CA 1 4.0 g
Sm | S 20 @ Temperature: 25°C (77°F) 20 o 20 /
0 / \ Charge current '
- 0 0.0 0
0 4 8 12 16 20 24 15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
20.0 ; ; ;
1 1 1
' ' '
1 1 1
— 150 ; ; ;
= ' ' '
Y Tesss ' ' '
(0] S - T — — 1
s — ; : \\ T
2 100 ~ : : 8 954 ™ 1.650A
2 og0A ! 33.0A i i
£ : : :
o 1 1 1
s : : :
' ' '
' ' '
1 1 1
O'U 1 1 1
0 1 2 3 5 7 10 20 40 60 2 4 6 8 10 20 40
( (min.) | (h) |
| ™ 1
Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.
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LC_P067R2P FOR STANDBY POWER SUPPLIES.
EXPECTED TRICKLE DESIGN LIFE: 10 - 12 YEARS AT 20°C
ACCORDING TO EUROBAT.
Terminal type (option)
DIMENSIONS (MM) 475 6.35
A A AN “’L ~ S0
oY % P
(187) —r
(250)
1.5
15172 34708
130.3 © 9
- -t %
I [
LO LO)|
9
ot
@
o
150.2 33.2

Contents indicated (including the recycle marking, etc.)

are subject to change without notice. Battery case resin: flame retardant (UL94 V-0)

SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT

+ 30 -
Nominal voltage 6V 20 N N
Nominal capacity (20 hour rate) 7.2Ah ! !
— 40°C
Length 15Tmm 10 I T
; : : + - '
D Width 34 T
imensions i mm _ 5 \ Saop
Height 100mm = \ :
3
Approx. mass 1.20kg o \ .
Terminal Faston 187/250 k : :
20 hour rate 7.2Ah 2 : :
S X 60 T T
Capacity 10 hour rate 6.6Ah “2 ! !
(25°C) 3 hour rate 5.8Ah 2 30 v !
©
1 hour rate 4.9Ah 5 0°C 1
Fully charged batt - = '""T/"" |
ully charged batter : '
Impedance [25‘,{:] 9 Y 15mQ E 10 =-15°C i\
40°C 102% 5 T T
1 1
Temperature dependency : 25°C 100% 3 R R
of capacity (20 hour rate) : gog 85% ' '
-15°C 65% : :
After 3 month 91% X 1 : :
Self-discharge 0.1 03 1.0 3 10 30 100
Aft th 82%
(25°C) er 6 mon . Discharge current (A)
: After 12 month 64%

WATT TABLE (25°C) (Wattage/battery)

Cut-off | 3min._| Smin_| 10min. mmmmmmm-mmmm

215 167 110 83.5 67.1 49.2 36.0 28.2 22.3 17.3 12.3 9.60 7.69 6.40 4.19 2.30
202 143 93.5 79.5 64.8 48.2 35.8 27.6 21.9 17.2 12.1 9.53 7.63 6.27 4.18 2.29
189 136 91.0 75.5 63.0 47.2 34.3 26.8 20.7 16.3 11.8 9.33 7.32 6.11 4.00 2.21
172 124 86.8 72.2 60.2 45.4 33.4 26.2 19.9 15.8 1.5 9.15 7.27 6.05 3.98 2.14
154 112 82.0 69.1 57.7 43.6 i3 24.2 18.6 14.0 10.7 8.46 6.67 5.60 3.71 2.07

AMPERE TABLE (25°C) (Ampere/battery)

Cut-off_| amin. | min._| fomin. mmmmmm--mmmm

4.8V 389 306 199 148 123 910 640 510 350 270 200 153 126 102 0470  0.363
495V 361 287 195 147 121 900 636 505 343 268 199 152 125 101 0667 0362
X 342 269 190 144 119 890 630 500 336 261 197 151 124 100 0.460  0.361
UB25V 314 241 176 134 113 870 620 490 329 252 194 150 123 0988 0657  0.360
Tsav 290 223 157 125 110 840 610 480 320 240 190 148 120 0972 0650  0.358

All mentioned values are average values

LC-P067R2P

CHARGING METHOD (25°C) CUT-OFF VOLTAGE

D O1AGA- D 38A- P T2A- i 144A-

Disch ¢ 036A- : : :
Trickle use | Control voltage 6.8V - 6.9V ischarge current : "/ 36A C70A C144A C216A
¢ Initial current 1.08A or smaller L ; : : G
: Cut-off voltage i 5.25V i 510V i 495V i 4.65V i 4.35V
INFLUENCE OF TEMPERATURE ON TRICKLE LIFE RESIDUAL CAPACITY VS. STORAGE PERIOD
100 : : 120
@ Charging voltage
2.275V/cell __ 100
S T
FRT: 2 g0 NN —
3 © I~
= = \Q\ ~ 5°C
£ 2 I~
= Z 60 ~ (41°F) —
8 N £ ~
5 X € 40 s°c | 30°C 25°C
s 3 (104°F) | (86°F) (77°F)
@
& 20
&}
0.1 0
0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.)

CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
CHARGE CHARACTERISTICS FOR TRICKLE USE AND BY DISCHARGE CURRENT

| 160 T T 8
Battery voltage 120
03 140 aeges i i 7
- L Charge quantity (to discharge quantity) 100 8 ?ggﬁ
T L = 120 6 //——
€ Z 100 - |-—'\'---\" 5= = 80 — 0806
o - z . - = .
g 0.2 E 80 / /@Discharge 4 % = //? ’
3 EA S7 1= 100% (0.05CA*20H) £ =60 1.00CA
R & - " o K / .
g & 4o Y\ | Z 0% 0oseaion) 52 8 = | — 5 00CA
= = arge
é" [ o1 g /“ ‘ \ Charge voltage: 6,825 (2.275V/cell 5 S 40 — | 3.00CA
. [t Charge current: 0.15CA =
40 / &) \@Temperature: 25°C (77°F) 2 @ /
B 20 2 N E— 1 2
/ Seo \\Chig.ejirem
) 0 e 0 0
0 4 8 12 16 20 -15 0 15 30 45
Charge time (h) Battery temperature (°C)

DISCHARGE CHARACTERISTICS

Terminal voltage (V)
ol
/

0 1 2 5 10 20 40 60 2 4 6 810 20 40

Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.
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LC_P0612P FOR STANDBY POWER SUPPLIES.
EXPECTED TRICKLE DESIGN LIFE: 10 - 12 YEARS AT 20°C
ACCORDING TO EUROBAT.
DIMENSIONS (MM) 4.75
Yol
14D N AN 2 ~
J’L;\J N N ol
& ()
(187)
+1 +1.5
50 g5 15105 . 6.35
16 130.3 X
s W 1§
- 7!
g
L0 (250)
T
o Terminal type
(optional
(49.2) (150.2)

(0.3)

Contents indicated (including the recycle marking, etc.)

are subject to change without notice. Battery case resin: flame retardant (UL94 V-0)

SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT

-+ 30
Nominal voltage 6V 20 H } +
Nominal capacity (20 hour rate) 12Ah =H : :
Length 15Tmm 10 N\ ;
. . . N\ 40°C —r
Dimensions Width 50mm AN 1
| 5 AN 1
Height 100mm = \\ 1
1 1
Approx. mass 1.80kg o 3 | K 25°C
Terminal Faston 187/250 k : v&\ 4
20 hour rate 12.0Ah 2 4 :
° 460 T T
Capacity 10 hour rate 11.0Ah "g 0°C N\’
(25°¢) 3 hour rate 9.3Ah S |30 : "i\‘l\
©
1 hour rate 8.5Ah g ! |
- B Tn-*1" -15°C| 1|7 ™ CTAT
Impedance ::;sl‘l,)é;harged LR 15mQ £l 10 : : \\E
£ T T Q
40°C 102% 5 ! !
] ]
Temperature dependency @ 25°C 100% 3 . .
of capacity (20 hour rate) : gog 85% . .
-15°C 65% ; I
] ]
After 3 month 91% X 1 03 1 3 10 20 100
Self-discharge .
(25°C) atteriimonth et Discharge current (A)
: After 12 month 64%

WATT TABLE (25°C) (Wattage/battery)

Cut-off | 3min._| Smin_| 10min. mmmmmmm-mmmm

340 279 192 149 124 91.3 68.7 52.4 35.1 27.2 19.0 14.4 12.0 10.9 6.66 3.61
325 269 186 144 121 88.3 67.5 51.8 35.0 27.1 18.9 14.4 12.0 10.9 6.66 3.61
304 253 181 141 118 88.3 66.9 51.2 34.5 26.9 18.7 14.4 12.0 10.8 6.60 3.61
278 237 171 136 115 86.0 66.3 50.1 34.2 26.6 18.4 14.3 12.0 10.8 6.60 3.60
247 217 161 131 13 83.1 61.6 48.9 33.1 26.0 18.1 14.2 1.9 10.7 6.54 3.59

AMPERE TABLE (25°C) (Ampere/battery)

Cut-off | amin. | Smin._| 1omin. mmmmmm--mmmm

4.8V 611 501 343 259 213 156 117 890 595 460 320 241 201 181 0.602
495V 584 482 333 250 208 151 115 880 592 458 318 241 201 181 111 0602
X 546 454 324 245 203 154 114 870 585 455 345 241 200 180 110 0.601
U525V 500 426 306 236 199 147 113 850 580 450 310 240 200 180 110  0.600
Tsav w5 389 287 227 194 142 105 830 560 440 305 238 199 179 109 0598

All mentioned values are average values

LC-P0612P

CHARGING METHOD (25°C) CUT-OFF VOLTAGE

D 24A- L 6A- C12A- G 2A-

: ) : 0.6A -
Trickleuseg Control voltage: 6.8V - 6.9V Discharge current oA A 1A A © 36A
¢ Initial current: 1.8A or smaller L ; H H e
H Cut-off voltage i 525V  : 510V : 495V | 465V  : 435V
INFLUENCE OF TEMPERATURE ON TRICKLE LIFE RESIDUAL CAPACITY VS. STORAGE PERIOD
100 : 120
@ Charging voltage
2.275V/cell g 100
— ] \ I~ I e e
g 10 j— © 80 \‘\
: 5 N ¢
2 t 60 ~ (41°F) —
= 2 N~ N~
g e
= > 40 40°C | 30°C 25°C
g ] (104°F) (86°F) (77°F)
Q.
8 20
0.1 0
0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.]

CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
CHARGE CHARACTERISTICS FOR TRICKLE USE AND BY DISCHARGE CURRENT

160 8
Battery voltage 120
| |
03 140 s i ) ! 0.05CA
_ 120 . Charge quantity (to discharge quantity) 6 100 //__ 0.10CA
< | = o —
< 2 — - = 80 — | 0.25CA
2 = 100 —_ 5 g 3 0.50CA
g 102%= LT 5 8 —
5 S 80 / : ®D;Soc0h?r(%eoscA 20H) 43 2 w0 — | 1.00CA
o ’ = % (0. *: > (%) .
s o -.I/ 7\ | =% 50% (0.05CA*10H) 2 2 = | — 2.00CA
."&:’E g 60 /‘ ) \ @gparge Lt 6.825V (2.275V/cell) : g 8 40 = 3.00CA
arge voltage: 0. . cel ©
S =01 S 40 ‘;"‘ Chargecurregnt:UJSCA 2 @ /
M \ (3) Temperature: 25°C (77°F) 20
- 20 A —L—
’ ~~ol T | Chargecurren
[ o 0 el e = R 0 0
0 4 8 12 16 20 -15 0 15 30 45
Charge time [h] Battery temperature (°C)
DISCHARGE CHARACTERISTICS
7.5 . . .
7 : : :
s 1y s 5 5
fe i
6 : 1 ~— . \-~~ :
— ' ™
S 55 ] T~ J NN NN
g : NN A\ "
E T T T 0.6A
IS ' \ ' n 12A :
ERE : = ;
E : : :
2 4 36A T 12A : :
3.5 : : r
3 ; ; ;
25 ' : :
0 1 2 5 10 20 40 60 2 4 6 810 20 40
| (min.) k (h) |
Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.
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LC-P06200TA

DIMENSIONS (MM)

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

SPECIFICATIONS

FOR STANDBY POWER SUPPLIES.

EXPECTED TRICKLE DESIGN LI
ACCORDING TO EUROBAT.

FE: 10 - 12 YEARS AT 20°C

Terminal type

) M10
=
Vet N N N B b S N A
A ZZANZ AN VA BN ¥ A N ¥ A 9
’ (T)
407+2 173+2
300+2 61 241 1.5
= I
p T ~
o =
o~
i A g
‘ S
:
406 172
Battery case resin: flame retardant (UL94 V-0)

DURATION OF DISCHARGE VS.

DISCHARGE CURRENT

-+ 30
Nominal voltage 6V 20 ' ; ; HH
Nominal capacity (20 hour rate) 200Ah \QQ\ 40°C
...... A\ T
Length 407mm 10 \\\}‘%\ 1
AN T
Dimensions Width 173mm _ N :
Height 250mm S T 1T 25°C
Approx. mass 33.5kg 3 3 ' {
""" ju.
. N © '
‘ Terminal M10 T-shape < - FEHH - F 4NN -FHE
Q h
20 hour rate 200Ah 5 Y 40 0°C \
o Capacity 10 hour rate 195Ah E : \
(25°C) 3 hour rate 166Ah S 30 ; A
1 hour rate 120Ah %’ : :
...... a R I I A 1 ey A 1 A B B AV \\
—_— o
e rzllslt)étl:harged battery om0 2l 10 : -15°C : L
,,,,,, £ i i
40°C 102% 5 1 1
(-] 0 ! !
Temperature dependency : 25°C 100% 3 ! !
of capacity (20 hour rate) 0°C 85% ' ]
1 1
-15°C 65% ! !
,,,,,, 1 1
After 3 month o T 0 a0 100 300 1000
Self-discharge o )
(25°C) Aftersimonth 82% Discharge current (A)
: After 12 month 64%
WATT TABLE (25°C) (Wattage/battery)

480V 278 2306 1,892 1592 1,206 183 154 932  47.0
2737 2254 1847 155 1177 885 7020 511 3 291 20 78 149 900 467
2565 2204 1781 1498 1139 877 83 w7 a7 26 25 173 145 889 464
2298 213 1759 1487 1130 852 b w83 Wws 281 23 1m0 143 879 458

540V 2031 1947 1676 1479 1,09 8k 655 w6 399 275 208 167 140 86.8 455

AMPERE TABLE (25°C) (Ampere/battery)

480V 591 485 384 318 179 135 90 818 7.9 469 378 312 19.8 103
C49sv 530 480 382 316 239 s 130 971 812 568 4h5 372 314 19.7 102
Tsaov 468 467 380 32 235 173 125 963 802 564 s 366 310 19.6 101
U525V 408 433 359 298 231 172 120 952 792 552 436 364 305 195 10.0
Tsaov 357 379 348 2% 28 ug 15 857 752 539 430 362 300 194 9.80

68

All mentioned values are average values

LC-P06200TA

CHARGING METHOD (25°C)

CUT-OFF VOLTAGE

© 400A- © 100A- | 200A

© 400A-

: ) i 10.0A- -
Trickle use Cthrolvoltage: 6.80V - 6.90V Discharge current 40.0A 100A 200A 400A
i Initial current: 30.0A or smaller : :
: Cut-off voltage 525V 510V 495V i 465V 4.35V
INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
100 : T 120
@ Charging voltage =
- 2.275V/cell S0 — |
© © N [~ I
g 10 S 2 go NS —
= ~— c
< ~ 2 \\ T~ 5°C
= s 60 o _
8 — g - weR
g o Z 40 40°C - 30°C 25°C
g (104°F) | (86°F) (77°F)
8 20
0.1 0
0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.)

CONSTANT-VOLTAGE CONSTANT-CURRENT
CHARGE CHARACTERISTICS FOR TRICKLE USE

DISCHARGE CAPACITY BY TEMPERATURE
AND BY DISCHARGE CURRENT

160 8.00 120
| Battery voltage
140 7.00 0.05CA
= -0'3 120 Charge quantity (to discharge quantity) 6.00 < 100 //—— 0.10CA
S s = 80 — | 0:23eA
= > ) .
§ 0.2 % 100 ischarge 5.00 E L ;
5 o 80 = 100% (0.05CA*20H) 4.00 _g' =z 60 1.00CA
°l & — 50% (0.05CA*10H) B g = | — 2 000A
o g 50 Charge 300 © o /— .
_‘cLU 015 gnarge voltaget: %.%SS\éE.ZBV/celU . = O 40 3.00CA
1 0. arge current: 0.
© S 40 (3 Temperature: 25°C (77°F) 200 ® 20 /
i 20 V \ 1.00
Charge current
L0 0 0.00 0
0 4 8 12 16 20 24 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
10.00 T T T
750 : . ;
= ' ' '
© I TH 1 1 | n E
%\z N ——1_ ——__ ~§§\\:\
= 5.00 i N T 50.0A 19.4A——10.0A
@ 400A . 200A . .
£ : : :
5 1 1 1
= 250 . . .
0.00 . . .
0 1 2 3 5 7 10 20 40 60 2 4 6 8 10 20 40
L (min.) (h)

le
I

Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety

please consult our VRLA technical handbook chapter 1.
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INDIVIDUAL DATA SHEETS INDIVIDUAL DATA SHEETS

@A

LC-P122R2P FOR STANDBY POWER SUPPLIES. LC-P122R2P

EXPECTED TRICKLE DESIGN LIFE: 10 - 12 YEARS AT 20°C

ACCORDING TO EUROBAT.
CHARGING METHOD (25°C) CUT-OFF VOLTAGE

Terminal type : : : :
i 0.44A- 1 1TA- P 2.2A- P hAA-

i © 0.011A-
DIMENSIONS (MM) 4.75 R Cthrolvoltage: 13.6V - 13.8V Discharge current | 044A 11A - 224 LA L 6
7 i Initial current: 0.33A or smaller ; ; ; s
1 Lo H Cut-off voltage i 10.5V i 102V P99V i 9.3V i 8.7V
I g o~
%@——O———— d— ® @ )
e hn/ INFLUENCE OF TEMPERATURE ON TRICKLE LIFE RESIDUAL CAPACITY VS. STORAGE PERIOD
(187)
177+'| 5 100 ; - 120
0.5 341 @ Charging voltage
(172.8) (10.1) 2.275V/cell 2 100~ =
> © — = N e
E 3 P E ] w0 \\\i\ — |
| [ ©
K . : N
< = 2 0 (41°F)
H o < N N~ ™~
S 2 XX <
& N 2 0 40°C | 30°C 25°C
>
y = (104°F)|  (86°F) (77°F)
@
(176) (33.5) & 20
. o
Contents indicated (including the recycle marking, etc.) e 0.1 0
are subject to change without notice. Battery case resin: flame retardant (UL94 V-0) 0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.)
SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT
Name LC-P122R2P __ 130 CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
Nominal voltage 12v 2 o IR CHARGE CHARACTERISTICS FOR TRICKLE USE AND BY DISCHARGE CURRENT
o A\N
Nominal capacity (20 hour rate) 2.2Ah NN 40°C = 160 16
Length 177mm 10 \}{ \ : 140 Bat‘teryvoltag‘e 14 120
Dimensions Width 34mm N 25°C - 0.3 s
. 5 1 AN . v’ . ‘ . ‘ . 100 8?882
. Height 66mm = ! \ : zL = 120 Charge quantity (to discharge quantity) 12 //——— .
Approx. mass 0.80kg o 3 : : E 2 100 o emmpm—=T"" 10S _ 80 ggggﬁ
- o = PEad = g .
Terminal Faston 187 ki : \ : o2z // (o) Disch‘arge ! ! S E //% '
20 hour rate 5 oAh 3 ST T NN 11 3 & 80 T = 0w looscazo) 8 = g 60 1.00CA
T X 60 ; N 0 - Y\ | =2 50% (0.05CA*10H) S g == — 2.00CA
Capacity 10 hour rate 2.0Ah 5 T N g g 60— Charge 6 = 8 w0 —— 2.00cA
(25°C) < — 0°C AN Sko1s i Charge voltage: 13.65V (2.275V/cell) <
3 hour rate 1.8Ah = 30 L - L 40 ' Charge current: 0.15CA L ® /
C X ! X s \@r ture: 25°C (77°F) @
1 hour rate 1.5Ah 5 : _15°C : \ | 2 /' \ @ emperature: l ) 20
o - e o - [ . P . - - - - - b T
Impedance Fully charged battery 70ma =z B R \ ‘. oL __\ Charge current
3 (25°C) g| 10 : : = o 0 e 0 0
N 102% - T T 0 4 8 12 16 20 -15 0 15 30 45
e ; 5 ; ; Charge time (h) Battery temperature (°C)
Temperature dependency : 25°C 100% 3 ' '
of capacity (20 hour rate) 0°C 85% ! .
150¢ 5% : : DISCHARGE CHARACTERISTICS
1 1
After 3 month 91% v o1 ! ! 15
Sel:—dlscharge After & month 82% 0.03 01 03 1 3 10 E E E
(25°C) Discharge current (A) 14
¢ After 12 month 64% H . :
13 vy : : :
WATT TABLE (25°C) (Wattage/battery) 12 '#" : = : ——— E
- - = —— T : B .
H 132 104 68.1 52.0 43.6 20 23.0 18.4 12.6 9.77 7.27 5.59 4.61 3.71 2.46 1.33 et ' \ \ ' \ \ '
123 978 667 517 429 322 228 184 124 970 724 555 458  3.49 245  1.33 210 : \" Tona
@ ' ' 0.55A 0.22A
113 91.6 65.0 50.6 42.2 31.8 22.6 18.0 12.1 9.44 7.16 &5 4.54 3.66 2.42 1.32 g 9 ; 1.1A ;
101 82.1 60.2 471 40.1 31.1 22.2 17.6 1.9 9.12 7.05 5.48 4.50 3.62 2.41 1.32 & 8 . 2.2A . .
85 72.6 53.7 43.9 39.0 30.0 21.9 17.3 11.5 8.68 6.91 5.40 4.39 3.56 2.38 1.31 7 6.6 ! ! !
AMPERE TABLE (25°C) (Ampere/battery) 6 E ; ;
9.6V 11.9 9.35 6.08 4.52 3.76 2.78 1.96 1.56 1.07 0.825 0.611 0.468 0.385 0.309 0.205 0.111 0 1 2 ° (min.) 10 20 w0 ? ‘ ¢ 8“’\]10 20 “0
| N ) |
9.9v 1.0 8.77 5.96 4.49 3.70 2.75 1.94 1.56 1.05 0.819 0.608 0.464 0.382 0.308 0.204 0.1M ! . ™ L
{ Duration of discharge
10.2v 10.2 8.22 5.81 4.40 3.64 2.72 1.93 1.53 1.03 0.798 0.602 0.461 0.379 0.306 0.202 0.110
195 70 7.3 >3 L0 249 266 157 120 10 0.770 0573 048 0.376 0302 0201 o110 The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
10.8V 7.6 6.51 4.80 3.82 3.36 2.57 1.86 1.47 0.98 0.733 0.581 0.452 0.367 0.297 0.199 0.109

please consult our VRLA technical handbook chapter 1.

All mentioned values are average values
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LC-P123R4P FOR STANDBY POWER SUPPLIES. LC-P123R4P

EXPECTED TRICKLE DESIGN LIFE: 10 - 12 YEARS AT 20°C

ACCORDING TO EUROBAT.
. CHARGING METHOD (25°C) CUT-OFF VOLTAGE
Terminal type ’

D 0.68A- 1JA- 34A- i 68A-

1 : . 017A-
DIMENSIONS (MM) I 4.75 Trickle use Cthrolvoltage: 13.6V - 13.8V Discharge current | 048A 17A | 34A | 68A C102a
-+ * 7 i Initial current: 0.57A or smaller ; ; ; i
Lo B Cut-off voltage i 10.5V i 102V P99V i 9.3V i 8.7V
«@ o~
~ I3}
§ ° ° INFLUENCE OF TEMPERATURE ON TRICKLE LIFE RESIDUAL CAPACITY VS. STORAGE PERIOD
(187)
+1.5 100 : I 120
134 9’5 6741 (@ Charging voltage 100
2.275V/cell
o) = e 2 ~— 1
- 32 ]| T S s N —
= , = B g AN m
£ S 60 (41°F) -
% g S N N~ N~
o s © o o
2 £ N g 40 40°C  30°C 25°C
J/ ‘ ‘ £ (104°F) (86°F) (77°F)
I 3
= (133) (66.5) 2 20
) o
=
Contents indicated (including the recycle marking, etc.) 0.1 0
are subject to change without notice. Battery case resin: flame retardant (UL94 V-0) 0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.)
SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT
Name LC-P123R4P — 30 m CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
Nominal voltage 12v N T CHARGE CHARACTERISTICS FOR TRICKLE USE AND BY DISCHARGE CURRENT
20 A
= TR o
Nominal capacity (20 hour rate) 3.4Ah N 40 C. 160 16
o [— T T
Length 134mm 10 N\ A\ : Battery voltage 120
Dimensions Width 67 TN i - 0.3 140 —eegs 1 : 14
mm 5 : : R ] A 100 0.05CA
Height Sormm = : : 2500 | L1111 g | = 120 Charge quantity (to discharge quantity) | 12 // 0.10CA
Approx. mass 1.15kg o 3 ' >§\ ' = 2 100 _— = -—-T"" 10 _ 80 / 0.25CA
- 2 X ; s l-02% ] \ | ® S = — 0.50CA
Terminal Faston 187 g RS A\ S 2 R [ Gvischarge g 8 = ] }
20 hour rate S aAn 3 ! \ sl = 27| = 100% (0.05CA*20H) 3 560 1.00CA
T 5 60 — 0°C BN o o | = 50% (0.05CA*10H) < g — 2.00CA
Capacity 10 hour rate 3.1Ah 5 i AR G s 60 AP @ Charge 6 5 8 w0 L —] 3.00CA
o c T 7 SEFO01S /‘ \ Charge voltage: 13.65V (2.275V/cell) = :
(25°C) 3 hour rate 2.8Ah 2 30 1 1 40 rd Charge current: 0.15CA L3 /
© ! / o \ (® Temperature: 25°C (77°F)
1 hour rate 2.3Ah S ! ! - s N | 20
Fully charged batter ° = F11 A== P -15%C 4- 14 “\' 2 o Seo \\ Charge current 2
Impedance [25‘,{:1 9 y 50mQ E 10 ! ! \% [ ¢ 0 el ey =S N 0 0
" . - ; ; o 4 8 12 16 20 -15 0 15 30 45
40°C 102% 5 ! ! Charge time (h) Battery temperature (°C)
Temperature dependency : 25°C 100% ! !
of capacity (20 hour rate) | goc 85% 3 ! .
‘150 5% : : DISCHARGE CHARACTERISTICS
1 1
After 3 month 91% K2 : : 15
Self-discharge : : :
After 6 month 82% 0.03 0.1 0.3 1 3 10 ' : :
(25°C) : Discharge current (A) 14 : : :
: After 12 month 64% ' ' '
B, . : : :
WATT TABLE (25°C) (Wattage/battery) 12 = —— = ; \\~ :
. . = T~ ; N , N )
r 204 161 105 80.4 67.4 50.3 35.5 28.4 19.6 15.0 11.3 8.63 7.13 5.80 3.81 2.06 §10 . \ . . 0.17A
190 151 103 798 663 497 353 284 192 149 112 858  7.07 578 380 205 § \ A\ 036A
175 142 100 782 652 492 349 278 188 145 111 852 7.1 573 376  2.05 £ 9 \ v 1.7A
155 127 93 72.8 61.9 481 344 27.3 18.4 14.0 11.0 8.46 6.96 5.66 374 2.04 T g 1024 —— 3.4A
10.8V 131 112 83 67.9 60.3 46.4 33.8 26.7 17.8 13.4 10.7 8.46 6.79 5.66 3.68 1.98 7 : : :
AMPERE TABLE (25°C) (Ampere/battery) 6 : : :
9.6V 18.4 14.4 9.40 6.99 5.81 4.30 3.02 2.41 1.66 1.26 0.949 0.722 0.595 0.484 0.318 0.171 | (min.) | (h) |
9.9v 17.0 13.6 9.21 6.94 5.71 4.25 3.00 2.41 1.62 1.26 0.945 0.718 0.590 0.482 0316 0171 ! . r !
..................... . Duration of discharge
10.2V 15.7 12.7 8.97 6.80 5.62 4.20 2.97 2.36 1.59 1.22 0.935 0.713 0.586 0.478 0.313 0.170
10.5V 14.0 1.4 8.31 6.33 5.34 4.11 2.93 2.31 1.56 1.18 0.921 0.708 0.581 0.472 0.312 0.170

10.8V 11.8 10.1 7.41 5.90 5.19 3.97 2.88 2.27 1.51 1.13 0.897 0.708 0.567 0.472 0.307 0.165

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.

All mentioned values are average values
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LC-P127R2P FOR STANDBY POWER SUPPLIES. LC-P127R2P

EXPECTED TRICKLE DESIGN LIFE: 10 - 12 YEARS AT 20°C

ACCORDING TO EUROBAT.
CHARGING METHOD (25°C) CUT-OFF VOLTAGE

D O1AGA- D 38A- P T2A- i 144A-

) : . 0.36A-
DIMENSIONS (MM) 4 75 6.35  Terminal type : Control voltage: 13.6V - 13.8V Discharge current : : : :
] . i : ge= 1Sk s 9 14LA 3.6A i 7.2A i 14.4A i 21.6A
& (option) Trickle use . Initial current: 1.08A or smaller : ; : e
{} @ “” o \TL & : Cut-offvoltage . 105V | 102V . 99v | 93y | 8w

@4, E} @ ’ nen (250) INFLUENCE OF TEMPERATURE ON TRICKLE LIFE RESIDUAL CAPACITY VS. STORAGE PERIOD

By 15 100 ; ; 120
0.5 64.5.0.5 @ Charging voltage
(65.15) < (48) 2.275V/cell 100
E L=y E:E _ 5 N—— |
I I £ o \\\\\ —
8 10 2 80 AR N
100 2 < NI [ 5°C
—o = S 40 o) —
i g z N - g (41°F)
o~ e NN 2
3 X 40 40°C | 30°C 25°C
= = (104°F) | (86°F) (77°F)
= @
2 20
(150.2) (63.7) O
Contents indicated (including the recycle marking, etc.) 0.1 0
are subject to change without notice. Battery case resin: flame retardant (UL94 V-0) 0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.)
SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT
Name LC-P127R2P/P1 — 30 a CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
Nominal voltage 12V 20 Nl . . CHARGE CHARACTERISTICS FOR TRICKLE USE AND BY DISCHARGE CURRENT
- . \ 1 1 -
Nominal capacity (20 hour rate) 7.2Ah \‘%\ 400 ' | 160 . . 16
Length 15Tmm 10 T i i i T Battery voltage 120
’ . . ! I ! L 0.3 140 === ! 4 14
Dimensions Width 64.5mm 5 N\ 25°C R | | 100 0.05CA
— _ v . I ) .
Height 100mm = \ : g | § 120 Charge quantity (to discharge quantity) 12 _ //__ 0.10CA
""" 2 - =
Approx. mass 2.30kg @ 3 \ | = 2 100 — em=f=—=T"" 10 3 _ 80 / 0.25CA
R 2 s N o 02 ¢ / Pl I o S / — 0.50CA
Terminal Faston 187/250 g ' ' = 5 / .7@pischarge jc = —— ’
""" 20h N o S FemrrTAnr e AAr--T1700 3 = 80 T =+ 100% (0.05CA*20H) 8 g = 40 1.00CA
PRLIEE : il ) ) = I P e WY fe ) g = | — 2.00CA
Capacity 10 hour rate 6-6Ah 2 : : 2 0.1 2 /“ ) \ Charge voltage: 13.65V (2.275V/cell) £ 8 40 — | 3.00CA
25°C ks o |~ Yvlo ' Charge current: 0.15CA m
( ] 3 hour rate 5.8Ah = 30 4 . 40 ,"' \ (3) Temperature: 25°C (77°F) 4 /
1 hour rate 4.9Ah g 0°C \ — 20 /' ¥ N ‘ 2 20
Fully charged battery = Co IO S 71T \ “TTTMN A A L __\-“\ Charge current
Impedance (25°C) 24mQ gl 10 -15°C \ -0 0 =====% 0 0
»»»»»» = . . 0 4 8 12 16 20 -15 0 15 30 45
40°C 102% 5 ! ! Charge time (h) Battery temperature (°C)
Temperature dependency : 25°C 100% 3 ! !
of capacity (20 hour rate) 0°C 85% 1 1
1 1
o0 450 : : DISCHARGE CHARACTERISTICS
""" After 3 month 91% ~x : : 15
Sel:-dlscharge After 6 month 82% 01 03 1_'0 3 10 30 100 i . .
(25°C) Discharge current (A) 14 . .
: After 12 month 64% ! ! .
13 ! : !
‘e ' : :
WATT TABLE (25°C) (Wattage/battery) 12 { : = : = ;
= I T ) N .
_ : . = ~ | N ' N
Cut-off | 3min._| Smin. | 10min. mmmmmmm-mmmm Y U NS N NN
H 430 335 220 167 134 98.4 72.1 56.5 44.6 34.7 24.7 19.2 15.4 12.8 8.39 4.60 = ' \ ! \ !
405 287 187 159 130 96.4 71.6 55.1 43.7 34.4 24.5 191 15.3 12.5 8.35 4.59 7‘: 10 ' \ \ 1.8A 072 ! 0-36A
o h h . h
379 273 182 151 126 94.3 68.6 53.6 41.4 32.5 235 18.7 14.6 12.2 8.00 4.43 g 9 i 3.6A i
343 248 174 144 120 90.8 66.8 52.4 39.8 31.5 23.0 18.3 14.5 121 7.96 4.42 e 8 . 7.2A . .
308 223 164 138 115 87.2 62.6 48.4 37.2 28.1 21.4 16.9 13.3 1.2 7.41 4.3 7 21.68 | | |
AMPERE TABLE (25°C) (Ampere/battery) 13 E E E
9.6V 38.9 30.6 19.9 14.8 12.3 9.10 6.40 5.10 3.50 2.70 2.00 1.53 1.26 1.02 0.670 0.363 UI ! 2 5 (min.) 10 2 40 I60 2 4 6 [Sh]'l[] 20 40 |
9.9v 36.1 28.7 19.5 14.7 121 9.00 6.36 5.05 3.43 2.68 1.99 1.52 1.25 1.01 0.667 0.362 ! . T !
..................... . Duration of discharge
10.2V 34.2 26.9 19.0 14.4 11.9 8.90 6.30 5.00 3.36 2.61 1.97 1.51 1.24 1.00 0.660 0.361
10.5V 31.4 241 17.6 13.4 1.3 8.70 6.20 4.90 3.29 2.52 1.94 1.50 1.23 0.988 0.657 0.360

................... : The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
10.8V 29.0 22.3 15.7 12.5 11.0 8.40 6.10 4.80 3.20 2.40 1.90 1.48 1.20 0.972 0.650 0.358 please consult our VRLA technical handbook chapter 1.

All mentioned values are average values
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LC-PA1212P FOR STANDBY POWER SUPPLIES. LC-PA1212P

EXPECTED TRICKLE DESIGN LIFE: 10 - 12 YEARS AT 20°C

ACCORDING TO EUROBAT.
) ) CHARGING METHOD (25°C) CUT-OFF VOLTAGE
Terminal type (option) ’

D 24A- L 6A- C12A- G 2A-

) © 0.6A-
DIMENSIONS (MM) + § | 4.75 _T6-35 Tricklo use | COMtrOLVOUtagE: 13.6V - 138V Discharge current '’ o s o o
JAn }7 | 9 mL ¢ Initial current: 1.8Aor smaller L i i i P
AN AN ST g ~ {iL : Cut-off voltage  : 10.5V §10.2v P99V i9.3v MY
R S
Yoy (187) .
j\) *{}* ~ (250) INFLUENCE OF TEMPERATURE ON TRICKLE LIFE RESIDUAL CAPACITY VS. STORAGE PERIOD
@
§ # 100 : 120
15 98+1 5 @ Charging voltage 100
151 - 2.275V/cell — Y~
-0.5 0.5 = ﬁkt\\
13.520.75 ® = NN D R
® 10 | = 80 \ \
— > 5°C
= ] ] 2 5 4 N (41°F) —
[ [ 5 X 45:: ~ ~_
| 010 | e T 4.0 40°c | 30°C 25°C
‘ T ‘ v 2 (104°F) (86°F) (77°F)
| N i g
} 2 20
O
T
Contents indicated (including the recycle marking, etc.) 0.1 0
are subject to change without notice. Battery case resin: flame retardant (UL94 V-0) 0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.)
SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT
Name LC-PA1212P/P1 — 130 . T . CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
Nominal voltage 12V 20 N CHARGE CHARACTERISTICS FOR TRICKLE USE AND BY DISCHARGE CURRENT
Nominal capacity (20 hour rate) 12Ah ‘\t‘ﬁ\: 40°C : | 160 16
Length 15Tmm 10 N \\in\ ; Bat;ewvoltag‘e 120
_ _ 5 AN\Y T 0.3 140 - . 14
Dimensions Width 98mm ANM\ 25°C & Rl | ] 0.05CA
Height 100mm = 5 RN : g [ = 120 r Charge quantity (to discharge quantity) 12 _ 100 //__ 0.10CA
Approx. mass. 3.65k 3 : N ' = = —-4====F"" < 80 / 0.25CA
PRIDX.IIOE, i & RN ' Sl o2 £ 100 vl S B 10 g g 0 =—T — 0.50CA
Terminal Faston 187/250 e / \§ : £ ‘8 0 / /»® Discharge o o = ] '
) 3 BRI\ o = 2[5 100% (0.05CA*20H) g S 60 1.00CA
20 hour rate 12040 5 Y 60 o°¢ N\ & & | = s0% (0.0scation) g 2 = | — 2.00CA
Capacity 10 hour rate 11.0Ah 5 1 1 © & 60 AR () Charge 6 £ 3 40 L —] 3.00CA
o c T \x\ SHO01S /‘ { \ Charge voltage: 13.65V (2.275V/cell) <
(25°C) 3 hour rate 9.3Ah 8 30 1 40 ¥ \ Charge current: 0.15CA L @ /
© 1 Ay o . 959 of
1 hour rate 8.5Ah g L _15°C \.}\\ | 2 /,: . \@)Tem erature: 25°C (77 FH , 20
— FdaddHH-a--=-Ffk4H -+ == o Seo ~ Chargeéurrent
mrerke: rzllslt)é;:harged battery 18mQ g 10 1 1 \ L o 0 d e ---\--.m...t_._. 0 0
= : : \ 0 4 8 12 16 20 15 0 15 30 45
40°C 102% 5 i 1 \ Charge time (h) Battery temperature (°C)
1 1
Temperature dependency : 25°C 100% 3 ! !
of capacity (20 hour rate) | goc 85% ! .
‘150 5% : : DISCHARGE CHARACTERISTICS
1 1
After 3 month 91% ~ : : 15
Sel:—dlscharge After 6 month 82% 0.3 1 3 10 30 100 | | |
(25°C) Discharge current (A) 14
: After 12 month 64% | | |
13 " , T ' .
WATT TABLE (25°C) (Wattage/battery) 12 = = : N — i
in._| 5mi mmm-mmmm-mmmm H T DY ™
Cut-off 3min. 5min. 10min. 45min s 1 \\ : ‘\ : \ N T
! 679 559 384 183 137 105 70.3 54.5 38.1 28.8 24.1 21.7 133 7.22 g \ : \ N ' 04A
S 10 : N 120 —
649 537 373 288 241 177 135 104 69.9 54.2 37.8 28.8 24.1 21.7 133 7.22 = : \ ' 3.0A :
607 506 363 282 235 177 134 102 69.1 539 375 288 240 216 132  7.21 £ 9 1208 < S0,
556 475 343 271 231 172 133 100 68.5 53.3 36.9 28.7 24.0 21.6 13.2 7.20 2 g 36.0A : : :
495 434 321 261 225 166 123 98 66.1 52.1 36.3 28.4 23.8 21.5 13.1 7.18 7 : : :
AMPERE TABLE (25°C) (Ampere/battery) 6 ; ; ;
9.6V 61.1 50.1 34.3 25.9 21.3 15.6 11.7 8.90 5.95 4.60 3.20 2.41 2.01 1.81 0.602 ) (min.) L (h) )
9.9v 58.4 48.2 33.3 25.0 20.8 15.1 1.5 8.80 5.92 4.58 3.18 2.41 2.01 1.81 1.11 0.602 ! Duration ofldischarge !
10.2V 54.6 45.4 32.4 24.5 20.3 15.1 1.4 8.70 5.85 4.55 3.15 2.41 2.00 1.80 1.10 0.601

10.5V 50.0 42.6 30.6 23.6 19.9 14.7 1.3 8.50 5.80 4.50 3.10 2.40 2.00 1.80 1.10 0.600

10.8V 44.5 38.9 28.7 22.7 19.4 14.2 10.5 8.30 5.60 4.40 3.05 2.38 1.99 1.79 1.09 0.598

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.

All mentioned values are average values
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LC-PA1216P FOR STANDBY POWER SUPPLIES. LC-PA1216P

EXPECTED TRICKLE DESIGN LIFE: 10 - 12 YEARS AT 20°C

ACCORDING TO EUROBAT.
) ) CHARGING METHOD (25°C) CUT-OFF VOLTAGE
Terminal type (option) ’

© 320A-  BO0A- : 160A- : 320A-

| : . 0.800A-
6.35 : . - i : ; : :
DIMENSIONS (MM) 4.75 Trickle use | CONtrolvoltage: 13.6V - 13.8V Discharge current : o' 8.00A D 160A  320A © 48.0A
O Q 9 mL i Initial current: 2.40A or smaller ; ; ; s
2 |-o- : : - P10 i 10 P9, A P8
Jk i 132 < _GiL B Cut-off voltage i 10.5V i 102V P99V i 9.3V i 8.7V
O O (187) —
(250) INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
l 100 : : 120
151 +1._50 . 98:} g Charging voltage = 100
. _ 2.275V/cell = .
13.5+0.75 2 2 N I~ |
| g 10 T 80 \\\
>
— : — - s N 5°C
= \ = S 2 60 = (41°F) ]
= == o S N N~ T~
0w 2 N <
‘ <o E 1 S 40 40°C  —+—30°C 25°C
N %) S (104°F) (86°F) (77°F)
! | 2 2
©
| 8
c indicated (including th L ki J | | o1 °
ontent.s indicated [inc u ing t e'recyc e marking, etc. . 0 10 20 30 40 50 40 0 2 4 6 8 10 12 14 16 18 20
are subject to change without notice. Battery case resin: flame retardant (UL94 V-0) .
Temperature (°C) Storage period (mth.)
SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT
Name LC-PA1216P/P1 __ 30 CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
Nominal voltage 12v 20 M= CHARGE CHARACTERISTICS FOR TRICKLE USE AND BY DISCHARGE CURRENT
N - 1 40°C — [T T
Nominal capacity (20 hour rate) 16Ah N .
” 10 N\ ' 160 16.0 120
et Lol \\\}"\\\ / . Battery voltage
Dimensions Width 98mm N\ ; 03 40 14.0 100 0.05CA
—_ N 1 | V. .
Height . = 5 AN ; . 120 Charge quantity (to discharge quantity) —{ 12.0 = //‘
- 3 . 25°C S | = < 80 0.25CA
Approx. mass 4.10kg ué ' 7 e 0o = 100 10.0 E g 7 / 0.50CA
Terminal Faston 187/250 s . . s t02%Z / (@ Discharge 3 = w0 |
: S Pt T AR NN 1T £ g 80 = 100% (0.05CA*20H) 180 =2 5 = 1.00CA
20 hour rate 16Ah 5 ' ' 3 L2 — 50 . z @ / — 2.00CA
5 60 0°C \ ° S = 50% (0.05CA*10H) lso o s — 2 000A
Capacit 10 hour rate 15Ah S T N\ & & Charge o 8 40 :
apacity c T \ 101 5 Charge voltage: 13.7V (2.28V/cell | o
(25°C) 3 hour rate 13Ah 2 30 ' A\ 2 &40 Charge current: 0.15CA 4.0 /
© : }\\ o | © (@ Temperature: 25°C (77°F) 20
1 hour rate 11Ah K] . /' 20 2.0
— F==-d4=-1HH=-*r+-FFFH4H *-Q\- M 0 / \ Charge current
Fully charged battery c ! ! - 0 0.0 0
Impedance (25°C) 13mQ £| 10 _15°C \
= L L \° 0 4 8 12 16 20 24 -15 0 15 30 45
40°C 102% 5 : : Charge time (h) Battery temperature (°C)
Temperature dependency : 25°C 100% 3 L i
of capacity (20 hour rate) : gog 85% . .
-15°C 65% . . DISCHARGE CHARACTERISTICS
] ]
After 3 month 91% -1 2 2
Sel:—dlscharge After 6 month 829 0.1 03 ' 1 3 10 30 100 : : :
(25°C) Discharge current (A) ' ' !
: After 12 month 64% ' ' '
15.0 : : :
WATT TABLE (25°C) (Wattage/battery) = ey ! ! !
o £s N — ——-\,\
e e | e ) e e T e e T (e s T T T :
] 850 716 445 151 124 919 731 528 412 345 297 190 102 = N ; 120 ; 4.0A T 08A
- 1 . 1 1
815 685 427 323 268 197 150 121 90.1 72.5 52.6 40.9 34.2 291 18.9 10.2 _E 48.0A . . .
760 640 417 307 260 193 144 117 85.4 68.5 50.3 40.1 32.8 28.4 18.1 9.81 g 5.0 ; . .
. T 1 1
680 580 398 293 249 185 140 115 82.0 66.4 49.3 39.3 32.7 28.1 18.0 9.78 - . . .
590 520 350 281 238 178 131 106 76.5 59.2 45.7 36.3 29.9 26.0 16.8 9.16 . . .
00 1 1 1
0 1 2 4 6 8 10 20 40 60 2 4 6 8 10 20 40
AMPERE TABLE (25°C) (Ampere/battery) (min.) (h)
| : le |
i .
9.6V 829 663 447 327 263 191 138 109 798 621 433 328 282 234 154  0.800 uration ot discharge
9.9v 76.5 62.2 43.8 32.5 25.9 18.9 13.7 10.8 7.82 6.17 4.31 3.26 2.79 2.33 1.53 0.800
10.2V 70.3 58.3 42.7 31.8 25.4 18.7 13.6 10.7 7.66 6.01 4.26 3.24 2.77 2.32 1.52 0.800
. 62.3 52.2 39.5 29.6 24.2 18.3 13.4 10.5 7.50 5.80 4.20 3.22 2.75 2.31 1.51 0.800 . . - . . . .
A The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
10.8V 52.4 45.8 9.3 27.6 23.5 17.6 13.2 10.3 7.29 5.52 4.1 3.18 2.68 2.28 1.49 0.800

please consult our VRLA technical handbook chapter 1.

All mentioned values are average values
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LC-XD1217P*"

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

Nominal voltage

(25°C)

Temperature dependency
of capacity (20 hour rate)

Self-discharge
(25°C)

12V
17Ah
Length 181mm
Width 76mm
Height 167mm
5.900kg
M5 l:é‘oﬂlt/nut &:‘iﬁreadec:i";‘)ost
17Ah
16Ah
3hour rate 14Ah
. .1 hour rate . 12Ah
rzll;t)é(]:harged battery 12m0
40°c 102%
. 25°C 100%
. 0°C 85%
-15°C 65%
After 3 month 91%
month 82%
;. After 12 mon{r; 64%

mmmmmm

9 6V 1021

9.9V 948 756

3
364

51 6 399 331

249

VdS
Terminal type (option)
T 11 M5 M5
T e
1 = 4 —IN o -
I
‘ (W] (A)
1812 76+2
= 1127
— L0 L A
|
oF | |
+l | |
o~
~O
(179.5) (74.5)
Battery case resin: standard (UL94 HB)
¥ 30 Ty
20 -
: 40°C —
10 \ :
\
AVA\\ NV 4 !
AN 1
. 5 AN 1
= 1 ]
= 3 1 25°C
s i /.
©
5 60 0°C <
) T A\
S 30 :
= : 7
5 : :\\
. F==l~1-q4THAR-r 1=~ -1 *HH
E - -15°C_
| 10 : )
: : \
5 ; ;
; : :
] ]
1 1
] ]
] ]
] ]
Yy 1 + 2
0.1 0.3 1 3 10 30 100
Discharge current (A)
(Wattage/battery)

97 6 75 5
95A6 74.9

mmmm-mmmm

562 432 356 286 190 103
55.9 42.9 35.4 28.5 18A9 10.3

534 418 339 275 184 101

(Ampere/battery)

mmmmmmmmmmmmmmm

9.6V 918 722

9.9v 85.2 67.8

10.8V 59.0 50.3

76 635
105V 699 569

470 349 290
46.0 34.7 28.6

37 1 29 5 26.0

%0 281
416 316 267

215

21.2

19.8

210
205

8.26 6.37
8'10....‘. 6.33....‘.
s

472 361 297 239 158 086
4.70 3.59 2.95 2.38 1.57 0,85

4 58 3 54 2 9[] 2.33 1 55 0.85

4. 49 3 49 2. 83 2.29 1.53 0.85

*! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-PD1217PG/APG.

All mentioned values are average values

LC-XD1217P*’
Diceh . 0850A-  340A- | 850A- | 170A-  340A-
Trickle use | Control voltage: 13.6V - 13.8V ischarge curren © 3400 © 8.50A C17.0A © 340A : B OA
¢ Initial current: 2.55A or smaller e H H H fo
: Cut-off voltage 105 102V 9.9V {93y Teav
100 ; ; 120
Charging voltage -
= 2.275V/cell £ 100 T
=10 =S B 80 N —
o 5 N I~ 50C
g E 60 - — (41°F)
z I
& > 40 40°C | 30°C 25°C
S (104°F) (86°F) (77°F)
E,‘ 20
0.1 0
0 10 20 0 40 50 60 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.)
160 16.0 120
I 140 Battery voltage 14.0 100 0.05CA
o3 — 0.10CA
é i §120 Charge quantity (to discharge quantity) —— 12.0 % ~ & / 0.25CA
s [ Z100 100 2 = _— 0.50CA
= 1 0.2 E (D) Discharge 3 S 0 / 1.00CA
3 2 80 =100% (0.05CA*20H) 1 8.0 ; g y — 200CA
o o =509% (0.05CA*10H) 5 @ :
2 £ 60 @ Charge 160 2 © 40 — | 3.00CA
2 lot1 8 Charge voltage: 13.7V (2.28V/cell) o
&) O 40 Charge current: 0.15CA 1 4.0 /
(3@ Temperature: 25°C (77°F) 20
r 20 2.0
/ Charge current
L0 0 0.0 0
0 4 8 12 16 20 24 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
20.0 ; ; :
1 1 1
= 150 ; ; ;
> raEs : : :
% ~:~ — ' —— ﬁ|‘\ \:\
> — \ ' \ ' N
= 10.0 y N : 4.25A ™ 0.850A
E 51.0A I34.0A 17.0A : :
5 : : :
5.0 : : :
0.0 : : :
0 1 2 3 5 7 10 20 40 60 2 4 6 8 10 20 40
o (min.) L (h) |
| ) 1

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety

please consult our VRLA technical handbook chapter 1.

Duration of discharge

*! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-PD1217PG/APG.
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LC-P1220P FOR STANDBY POWER SUPPLIES. LC-P1220P

EXPECTED TRICKLE DESIGN LIFE: 10 - 12 YEARS AT 20°C

ACCORDING TO EUROBAT.
CHARGING METHOD (25°C) CUT-OFF VOLTAGE

© 400A- : 10.0A- : 20.0A- i 40.0A-

. . : - 1.00A- : : :
DIMENSIONS (MM] Terminal type (option) Trickle use | ControLvoltage: 13.6V - 13.8V Discharge current "0\ 100A | 200A | 400A | 600A
L 11 M5 M5 i Initial current: 3.00A or smaller ; . : .
| o H Cut-offvoltage : 105V  : 102V : 9.9V f93v L8V
o )
oy s pt)
N
EDle \ @ m 0 INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
~ 181+2 76+2 100 : : 120
- [%HZ% Charging voltage —100
; " X —
NS S - 2.275V/cell =
‘ ‘ — ] N [~ B e
o 210 % 80 NN
SF : NN %
R - ~ 2 60 ~ (41°F) —
o = 2 I~ I~
=2 Ee 2 40 40°C | 30°C 25°C
Z £ (104°F) | (86°F) (77°F)
‘ ‘ < 2 20
T T ©
(179.5) (74.5) ©
o o , 0.1 0
Content.s indicated [|nclgd|ng the'recycle marking, etc.) . 0 10 20 30 40 50 40 0 2 4 6 8 10 12 14 16 18 20
are subject to change without notice. Battery case resin: flame retardant (UL94 V-0) Temperature (°C) Storage period [mth.)
SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT
Name LC-P1220P/AP 30 CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
Nominal voltage 12V ¥ 20 - } } } HI : CHARGE CHARACTERISTICS FOR TRICKLE USE AND BY DISCHARGE CURRENT
Nominal capacity (20 hour rate) 20Ah - 40°C : 120
Length 181mm 10 \ : 160 Batiorv ol 16.0
N\ T + attery voltage
Dimensions Width 76mm AN : 140 14.0 100 0.05CA
5 N ; 103 — 0.10CA
Height 167mm = AN 25°C = — 120 Charge quantity (to discharge quantity) —— 12.0 _. /
; 3 : \ / S s = = 80 0.25CA
Approx. mass 5.80kg o : : = F =100 100 g = 7 / 0.50CA
Terminal M5 bolt/nut & threaded post & . . s |02% (D) Discharge e T A/ '
. 5 F==lq-1tAf - =2 FINNR 1111 H 5 S 80 = 100% (0.05CA*20H) 180 o g 60— 1.00CA
20 hour rate 20Ah 2 40 | 0°C . s | = — 50% (0.050A*10H) g 2 / ] 2.00CA
i 10 hour rate 17Ah 5 1 : N & & 60 @charge 160 ¢ © 40 — | 3.00CA
Capacity 2 . AN © 01 @ Charge voltage: 13.7V (2.28V/cell) ®
(25°C) 3 hour rate 15Ah o 30 1 S T S 40 Charge current: 0.15CA 140 o /
1h t 12Ah g : . (3) Temperature: 25°C (77°F) 20
our rate 5 r 20 2.0
D_ Feaf=-d-44H -L----15°C-"I-X' H / \ Charge current
Fully charged battery = ' ' L0 0 0.0 0
Impedance (25°C) 15mQ £ 10
= : : AN 0 4 8 12 16 20 2 -15 0 15 30 45
40°C 102% 5 T T Charge time (h) Battery temperature (°C)
[ [
Temperature dependency : 25°C 100% 3 R R
of capacity (20 hour rate) 0°C 85% : :
-15°¢ 65% ! ! DISCHARGE CHARACTERISTICS
After 3 month 91% X : : 20.0 T T T
Self-discharge 5 0.1 0.3 1 3 10 30 100 ' ' !
(25°C) After 6 month 82% Discharge current (A) ; ; ;
i After 12 month 64% . . .
< 150 : ; I
WATT TABLE (25°C) (Wattage/battery) Ry —————— S ' . o :
- - © S —— T — ——L :
o = R i S oo — 1T Y RN
L 853 557 425 188 150 103 83.1 61.9 475 39.2 315 21.6 1.7 = N ' N ' : 1.80A | 1.00A
............................................................ 2 40.0A . 20.0A . .
800 546 423 351 263 186 148 101 82.5 61.5 47.2 38.9 31.4 21.5 1.7 IS . . .
............................................................ c
750 532 414 345 260 185 146 99.1 803 60.9 469 38.6 312 213 11.6 2 50 ; ; ;
............................................................ . : : :
672 493 385 328 254 182 145 97.0 77.5 60.0 46.6 38.3 30.8 21.2 11.6 ! ! !
594 440 359 319 246 179 141 94.3 73.9 58.8 46.0 37.4 30.3 21.0 11.5 . . .
0.0 : : :
AMPERE TABLE (25°C) (Ampere/battery) 0 1 2 3 5 7 10 20 40 60 2 4 6 810 20 40
- . (min.) (h)
9.6V 85.0 5583 40.0 34.2 24.0 16.9 12.7 9.04 6.98 5.17 3.95 3.26 2.61 1.75 1.01 Duration of discharge
9.9v 79.7 54.2 39.7 33.6 23.7 16.8 12.6 8.86 6.92 5.14 3.93 3.23 2.60 1.75 1.01
10.2V 74.7 52.8 38.9 33.1 235 16.6 12.4 8.68 6.74 5.09 3.90 3.20 2.58 1.73 1.00
. 66.9 48.9 36.2 31.4 22.9 16.4 12.2 8.50 6.51 5.01 3.88 3.18 2.55 1.72 1.00 . . - . . . .
B A 2 S £ A L L et S 2 S S S A S : The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
10.8V 59.2 43.6 33.8 30.6 22.2 16.1 12.0 8.27 6.20 491 3.82 3.10 2.51 1.70 0.994

please consult our VRLA technical handbook chapter 1.

All mentioned values are average values
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LC-P1224P FOR STANDBY POWER SUPPLIES. VdS LC-P1224P

EXPECTED TRICKLE DESIGN LIFE: 10 - 12 YEARS

AT 20°C ACCORDING TO EUROBAT. 6198049
CHARGING METHOD (25°C) CUT-OFF VOLTAGE

C48A- L 12A- L 24A- | 4BA-

. . : ©1.2A- : : :
DIMENSIONS (MM] Terminal type (option) Trickle use | CONtrolL voltage: 13.6V - 13.8V Discharge current : ‘o b A ueA 72
16 ¢ Initial current: 3.6Aor smaller L ; ; s
A ——y MO M5 § Cut-offvoltage V)| 105 | 102 | 99 93 C 87
AN L
\O. o~
2 e - 0 1l INFLUENCE OF TEMPERATURE ON TRICKLE LIFE RESIDUAL CAPACITY VS. STORAGE PERIOD
165:2 125+2 100 i ; 120
134 (@ Charging voltage
[[90]] (8) [16) (12) 2.275V/cell 100
== [I[] = S T
ﬂi_]l 1L % 80 \ \\ —— L
10 S = N ~
,_’LB 'E [ \ 5°C
§£ 8 g \\ op) —|
= kS S 60 (41°F)
e 2 5 ™~ ~
S 5 N ® 40 40°C | 30°C 25°C
—|— 2 = (104°F) (86°F) (77°F)
@ o
o 3 20
(163.4) (124) 8
Contents indicated (including the recycle marking, etc.) 0.1 0
are subject to change without notice. Battery case resin: flame retardant (UL94 V-0) 0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.)
SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT
Name LC-P1224PG/APG 30 CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
Nominal voltage 12v 20 ! ! CHARGE CHARACTERISTICS FOR TRICKLE USE AND BY DISCHARGE CURRENT
Nominal capacity (20 hour rate) 24Ah - A
: B 160 : : 16
Length 165mm 10 \}: }\\ . Balatteryvol(?ge 120
Dimensions Width 125mm N 40°C [ 03 140 s | | 14 0.05CA
Height 179.5mm/175mm = ° : \ N\ : 120 [ Charge quantity [to discharge quantity) 12 100 T 0.10CA
: = < I —_— =
3 . o 25ec L S & T ... = — | 0.25CA
Approx. mass 8.0%g 9 - - = > 100 e e T 0 o = 80 = 0.50CA
Terminal M5 bolt/nut & threaded post 5 : N\ §[02% // 1y Discharge 2 = /% }
20 hour rate 24Ah 2 4 C 5 s 80 /17| % 100% D.osca20m) 8 g o = | — 1.00CA
5 Y 60 - N\ s o 7T\ =50% (0.05CA*10H) > Q. 2.00CA
i 10 hour rate 22Ah s AW\ o o 60 ‘ (@ Charge o] 8 — | 3.00CA
Capacity L geC ARG £ 40
(25°C) s . AN o) 01 e \ Charge voltage: 13.65V (2.275V/cell) =
3 hour rate 18Ah 2 30 . v S 1S 40 P Charge current: 0.15CA L @ /
1 hour rate 14Ah g N N / M \ (3) Temperature: 25°C (77°F) 20
8 LT w1 ,\\ - 20 -5 N !Ch | 2
Fully charged battery E ' _15°C ' / ~oo L _Mﬂi
Impedance (25°C) 11mQ £ 10 : : NN L 0 P 0 0
: 0 4 8 12 16 20 -15 0 15 30 45
4o°C 102% 5 Charge time (h) Battery temperature (°C)
Temperature dependency : 25°C 100% 3 ] ]
of capacity (20 hour rate) 0°C 85% : :
-15°C 65% ' ' DISCHARGE CHARACTERISTICS
) )
After 3 month 91% Y 1 ! ! 15 ; : ;
Self-discharge . 0.3 1 3 10 30 100 : : ,
(25°C) After 6 month 82% Discharge current (A) 14 1 1 '
: After 12 month 64% | | |
13 ¥ ry T T T
e i i :
WATT TABLE (25°C) (Wattage/battery) v =T — ~—_ =N :
e o ] e | T e e e o o s o (5 T (e = PN NN
o ] ' '
b 992 739 523 317 183 118 104 73.8 58.6 47.9 40.8 26.4 14.6 % 10 N\ : \ \\ : 24N 1.2A
931 724 520 434 314 232 181 116 103 734 582 475 406 263  14b Z ; 5 6.0A ;
............................................................ c 9 : 240A —— 120A :
872 706 509 426 310 230 179 113 101 72.7 57.8 47.2 40.3 26.0 14.5 £ ' ' '
782 654 474 405 303 226 175 " 97.2 71.6 57.4 46.8 39.8 259 14.4 e 8 7208 ' ' '
691 583 442 394 293 223 172 108 92.6 70.1 56.6 45.6 39.2 25.6 14.3 7 . . .
6 i i :
AMPERE TABLE (25°C) (Ampere/battery) : : ;
- . 5 - - -
Cut-off | min. _| 10min. | 15min. mmmmm--mmmm 0 1 2 4 687 2 4 e 2 4 6810 20 4
9.6V 89.0 66.0 455 38.0 271 19.9 14.6 10.0 8.80 6.20 4.90 3.89 3.40 2.27 1.23 | {min.) L th) |
9.9v 83.5 64.7 45.2 37.4 26.8 19.8 14.5 9.80 8.73 6.17 4.87 3.86 3.39 2.26 1.22 ! . N !
................................................................................. . Duration of discharge
10.2V 78.2 63.0 44.3 36.8 26.5 19.6 14.3 9.60 8.51 6.11 4.84 3.83 3.36 2.23 1.21
A (EA 284 412 I 27 VI 0 740 21 . AT LB S8 832 222 120 The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
10.8V 62.0 52.1 38.4 34.0 25.0 19.0 13.7 9.14 7.82 5.89 4.74 3.71 3.27 2.20 1.19

please consult our VRLA technical handbook chapter 1.

All mentioned values are average values
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LC-P1228P FOR STANDBY POWER SUPPLIES. LC-P1228P

EXPECTED TRICKLE DESIGN LIFE: 10 - 12 YEARS AT 20°C

ACCORDING TO EUROBAT.
CHARGING METHOD (25°C) CUT-OFF VOLTAGE

 5.60A- : 140A- : 28.0A- : 56.0A-

i i : ¢ 1.40A- : : :
DIMENSIONS (MM) Terminal type (option) Trickle use | COntrolvoltage: 13.6V - 13.8V Discharge current 'y on L omen Cowun G oamn
i Initial current: 4.20A or smaller : ; ; s
: 102V 9.9y f9av LV

/A A /AT A }—E—t MS M5 H Cut-off voltage ¢ 10.5V
ab |, 4 SIO¥C S
\O‘ o~
Z g B I N INFLUENCE OF TEMPERATURE ON TRICKLE LIFE

165+2 12542 100 : : 120
134 = f
[[90]] 8) (16) (12) Charging voltage 100
1 2.275V/cell = —
H:I_jl ! _ | S \ \ "\.\\
o 10 : = 80 \‘\
—|0| « : = o
o g 2 s 60 \\ I~~~ 5°C
N £ Z ~< T 1eR
R ° 3
e S 1 2 40 40°C —30°C 25°C
== z ) (104°F)  (86°F) (77°F)
n @ 20
(163.4) (124) 8
o . . ) 0.1 0
Content.s indicated [|nclgd|ng the'recycle marking, etc.) . 0 10 20 30 40 50 40 0 2 4 6 8 10 12 14 16 18 20
are subject to change without notice. Battery case resin: flame retardant (UL94 V-0) .
Temperature (°C) Storage period (mth.)
SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT
Name LC-P1228P/AP = 30 CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
Nominal voltage 12V 20 CN HH— : CHARGE CHARACTERISTICS FOR TRICKLE USE AND BY DISCHARGE CURRENT
Nominal capacity (20 hour rate) 28Ah N 40°C 3 .
: : 160 16.0 120
Length 165mm 10 N\ / T T | Battery voltage
Dimensions Width 125mm NN ; 03 40 14.0 100 00504
Height 175mm/179 5mm = 5 E 2500 E g F § 120 Charge quantity (to discharge quantity) _| 19 q s %/ 0_25CA
Approx. mass 9.40kg ® 3 a ' e[ 2100 100 & g 80 = 0.50CA
o 1 1 o) c = N
Terminal MS5 bolt/nut & threaded post 5 ; £ 1025 (@ Discharge £ = /¢ }
5 HHE == 1= - HH 3 & 80 = 100% (0.05CA*20H) 80 ¢ = 1.00CA
20 hour rate 28Ah L v ' o & w0 = 50% (0.05CA*10H) 60 o g / ; 2.00CA
“— ! s = Charge . =
Capacity 10 hour rate 26Ah 2 ! 2101 2 Charge voltage: 13.7V (2.28V/cell) © 40 3.00CA
(25°C) 3 hour rate 29Ah s K o © 40 Charge current: 0.15CA 40 @ ]
© 1 (3) Temperature: 25°C (77°F) 20
1 hour rate 21Ah E 1 i 20 2.0
e . HE _:_ - -4 -[-[4 HH / \ Charge current
| Fully charged battery = 1 L0 0 0.0 0
mpedance (25°C) 1m0 £
£ R 0 4 8 12 16 20 24 -15 0 15 30 45
40°C 102% T Charge time (h) Battery temperature (°C)
[
Temperature dependency : 25°C 100% :
of capacity (20 hour rate) : gog 85% '
-15°C 65% ' DISCHARGE CHARACTERISTICS
After 3 month 91% X : 20.0
Self-discharge o 1 3 10 30 100 300 1,000 ’ . . .
(25°C) After 6 month 82% Discharge current (A) ; ; ;
© After 12 month 64% . . :
1 1 1
< 150 : : :
WATT TABLE (25°C) (Wattage/battery) g “eas: : : :
- - 8 BN :
o = R i I = ] D — ~
] 1160 865 664 410 159 129 916 74.1 50.8 318 16.8 " N ; S oA ; 7.0A T 1AA
............................................................ . ) . .
1,093 849 654 579 404 294 254 156 128 90.4 72.9 60.8 50.4 3138 16.8 £ 84.0A ; ;
1,026 818 643 567 397 288 251 155 127 89.3 71.7 60.5 49.9 31.8 16.8 S o : : :
............................................................ X : : :
976 784 621 545 386 282 247 154 126 88.1 71.1 60.2 49.5 31.8 16.8 ! ! !
903 773 610 539 374 255 218 149 118 84.5 70.5 59.9 49.0 31.8 16.8 . . .
0.0 . . .
AMPERE TABLE (25°C) (Ampere/battery) 0 1 2 3 5 ( 7 ] 10 20 40 60 2 4 6 [8] 10 20 40
min. h
9.6V 104 77.2 57.7 50.4 35.0 25.9 22.1 135 10.9 7.70 6.20 5.10 4.30 2.60 1.40 Duration of discharge
9.9v 98.0 75.8 56.9 49.9 34.5 25.0 21.6 13.2 10.8 7.60 6.10 5.06 4.28 2.60 1.40
10.2V 92.0 73.0 55.9 48.9 33.9 24.5 21.3 13.1 10.7 7.50 6.00 5.03 4.25 2.60 1.40
. 87.5 70.0 54.0 47.0 33.0 24.0 21.0 13.0 10.6 7.40 5.95 4.99 4.23 2.60 1.40 . . - . . . .
B L o R S o N SO L S SO S A : The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
10.8V 81.0 69.0 53.0 46.5 32.0 21.7 18.5 12.6 10.0 7.10 5.90 4.95 4.20 2.60 1.40

please consult our VRLA technical handbook chapter 1.

All mentioned values are average values
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LC-P1238P

DIMENSIONS (MM)

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

SPECIFICATIONS

Nominal voltage 12v
Nominal capacity (20 hour rate) 38Ah

Length 197mm
Dimensions Width 165mm

Height 175mm/180mm
Approx. mass 12.5kg
Terminal Mé bolt/nut & M5 threaded post

20 hour rate 38Ah
Capacity 10 hour rate 36Ah
(25°C) 3 hour rate 29Ah

1 hour rate 23Ah
Impedance r;;},’&;hargm e 10mQ

40°C 102%
Temperature dependency | 25°C 100%
of capacity (20 hour rate) 0°C 85%

-15°C 65%

After 3 month 91%
lsze;:-cdlischarge After 6 month 82%

: After 12 month 64%

FOR STANDBY POWER SUPPLIES. VdsS
EXPECTED TRICKLE DESIGN LIFE: 10 - 12 YEARS
AT 20°C ACCORDING TO EUROBAT. 6100002
—  — Terminal type (option)
16
| Mé M5

s
{
{
16.5

FanVanvany ©

SNBSS ®
& S@@ (L) (A)
L _ur ) —

(61)

197+2 165+2
(155)

(1) 127.9)
[ [ 1 =
|e L
|0~ —| 2

o~
8
o~
(195.2) (164)

Battery case resin: flame retardant (UL94 V-0)

DURATION OF DISCHARGE VS. DISCHARGE CURRENT

5 30
20 -
Q 1 1
\ 40°C :
10 Oy v T
N\ /.
pa T
AN 1 1
| s . .
£ 1 1
3 : o —
o \ 25°C [
©
< F--|-4-44+HA /4R LI L
3 K\\\\( :
g 760 LAVANY T
s oo NN
2 30 L L
© 1 1
5 1 1
e Foof- 4411 - FA- P-4 -+ 4+ H
z . / W
|10 -15°C :
5 ; ;
; : :
X : !
1 3 10 30 100 300 1,000
Discharge current (A)

WATT TABLE (25°C)

(Wattage/battery)

1349 1,030 800 214 169 123 99.2 77.9 68.3 420 228
1271 1008 788 82 500 30 29 209 18 120 980 767 68.0 420 28
1206 980 768 612 8 a9 27 185 167 19 %8 755 67.7 420 28
1126 952 748 661 80 366 %5 183 166 7 956 749 674 420 228
108V 1,098 87 716 oho w8 08 w7 175 15 T 9h 7%3 67.1 420 28
AMPERE TABLE (25°C) (Ampere/battery)

9.6V 121 92.0 9.6 591 B2 299 234 18.1 143 103 830 6.50 570 3.40 1.90
oy TV 90.0 68.5 588 427 298 228 177 2 01 820 640 568 3.40 1.90
T10av 0 875 66.8 579 ns 297 27 157 %1 100 810 630 5.66 3.60 1.90
Ctosv 101 85.0 65.0 570 410 295 25 155 %o 980 800 625 564 3.40 1.90
T108v 985 780 623 552 400 %2 20 s 181 960 790 620 560 360 1.90

All mentioned values are average values

LC-P1238P

CHARGING METHOD (25°C)

CUT-OFF VOLTAGE

D 760A- 19.0A- : 380A- : 76.0A-

: ) i 1.90A-
Trickleuse§ Control voltage: 13.6V - 13.8V Discharge current © 7.60A 19.0A © 38.0A © 76.0A C114A
¢ Initial current: 5.70A or smaller L : ; ; .
: Cut-off voltage i 10.5V i 102V P99V i 9.3V
INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
100 : : 120
Charging voltage — 100
2.275V/cell 8 —1 |
| E N A
® 10 : T 80 \\\
© c I~ 5°C
= 2 60 N (41°F)
= S ~ N~
8 ) 40°C — 30°C 25°C
z E (104°F)  (86°F) (77°F)
& 2 20
(&}
0.1 0
0 10 20 30 40 50 40 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.)

CONSTANT-VOLTAGE CONSTANT-CURRENT
CHARGE CHARACTERISTICS FOR TRICKLE USE

DISCHARGE CAPACITY BY TEMPERATURE
AND BY DISCHARGE CURRENT

160 16.0 120
Battery voltage
140 14.0 0.05CA
10.3 [ ] 100 S 0.10CA
= ‘o\—a 120 Charge quantity (to discharge quantity) —| 12.0 __
B 100 0.0 = 80 / ggggﬁ
< = 0 o = — .
é 1 0.2 E Dlschar e 5 3:;‘ //4
3 2 80 - 100% 0. 05CA*20H) 80 g T 60— 1.00CA
o F g = 50% (0.05CA*10H) > g = | — 2.00CA
2 2 60 (@cCharge 60 s 8 — 3.00CA
o 10123 Charge voltage: 13.7V (2.28V/cell) = 40
o o 40 Charge current: 0.15CA 40 o /
//\ (3) Temperature: 25°C (77°F) 20
r 20 / 2.0
Charge current
L0 0 0.0 0
0 8 12 16 20 24 15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
20.0 T T T
' ' '
' ' '
1 1 1
= 15.0 : : :
) R ' ' I
g DN . . | — \\\\\ \:\\
S 100 : : Y :
£ 114.0 : 38.0A : :
£ . . .
g : : |
5.0 ! ! !
' ' '
' ' '
1 1 1
0'0 1 1 1
0 1 2 3 5 7 10 20 40 60 2 4 6 8 10 20 40
| (min.) (h)

I 1
Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety

please consult our VRLA technical handbook chapter 1.
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LC-P1242P FOR STANDBY POWER SUPPLIES. LC-P1242P

EXPECTED TRICKLE DESIGN LIFE: 10 - 12 YEARS AT 20°C

ACCORDING TO EUROBAT.
CHARGING METHOD (25°C) CUT-OFF VOLTAGE

. . i © 210A- : 840A-  210A- | 420A- | 840A-
DIMENSIONS (MM] —h Terminal type (option) Trickle use | CONtrol voltage: 13.6V - 13.8V Discharge current : ', 210A 4208 | B4OA | 126A
16 Mé i Initial current: 6.30A or smaller ; ; ; i
T M5 B Cut-off voltage i 10.5V i 102V P99V i 9.3V VA%
FanVanVanl anVanVant © ©
WY T ) o
| INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
& L4 (L (A)
L U 1 —
100 ; ; 120
197+2 165+2 - !
(155) Charging voltage = 100
_(111) (27.5) 2.275V/cell = T |
e B K=l —
——] = » 10 } & 80 \\~\\ E—
| L ® i c T~ 5°C
&|ol B £ £ 40 N - (41°F)
= 2 5 ~1 T~
R g 2 40 40°C —30°C 25°C
= z T (104°F)  (86°F) (77°F)
= 3 g 20
S
(195.2) (164) 0
0.1
Contents indicated (including the recycle marking, etc.) 0 10 20 30 40 50 50 0 2 4 b 8 10 12 14 16 18 20
are subject to change without notice. Battery case resin: flame retardant (UL94 V-0) Stor. riod (mth.)
Temperature (°C) orage perio .
SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT
Name LC-P1242P/AP 10 CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
Nominal voltage 12v 20 N H ! } ! CHARGE CHARACTERISTICS FOR TRICKLE USE AND BY DISCHARGE CURRENT
Nominal capacity (20 hour rate) 42Ah ‘g\% H 40°C —HHHT A
" 10 NN : 160 16.0 120
Length 197mm ‘\‘ T T L Battery voltage
Dimensions Width 165mm : : 03 140 14.0 100 0.9sCA
i Height 175mm/180mm = 2 : g I § 120 Charge quantity (to discharge quantity) - 12.0 = . //— D_ZSCA
Approx. mass 13.5kg @ : = [  Z100 100 o = 0.50CA
- > L ] z - = :
Terminal M bolt/nut & M5 threaded post & . g 10275 / (pischarge = = //; }
) 5 (A N 1 1 4 - == 5 3 80 = 100% (0.05CA*20H) 8.0 g S 0 = 1.00CA
20 hour rate 42Ah 5 Y 40 0°c s | o %0 6(:30% (0.05CA*10H) oo < 8 / — 2.00CA
= " o hd arge . @
Capacity 10 hour rate £0An c : e l01 28 40 Charge voltage: 13.7V (2.28V/cell 4.0 % O 40 L~ — | 3.00CA
(25°C) 2 30 ol &) Charge current: 0.15CA 0 o
3 hour rate 32An © 1 (3) Temperature: 25°C (77°F) 20 /
1 hour rate 26Ah 3 | i 20 2.0
D—_ C=71 7171 - F -t 0 / \ Charge current
Fully charged battery c ! J 0 0.0 0
Impedance (25°C) 10mQ £ 10 : :
= + + 0 4 8 12 16 20 24 15 0 15 30 45
40°C 102% 5 ' : Charge time (h) Battery temperature (°C)
Temperature dependency : 25°C 100% 3 . .
of capacity (20 hour rate) : gog 85% . .
-15°C 65% . . DISCHARGE CHARACTERISTICS
. y g . : 200 ; ; ;
- After 3 month o1% 1 3 10 30 100 300 1,000 - - -
Self-discharge 829 1 1 1
(25°C) After 6 month 4 Discharge current (A) ' ' '
: After 12 month 64% ' ' '
15.0 ; ; :
= : : :
WATT TABLE (25°C) (Wattage/battery) 8 Tesss _\:\
o Se I
Cut-off | 5min. 10min. | 15min. 45min. 3 e : S : ~N
s 100 : : 10.5A T21A
g 1,483 1,254 966 410 312 187 132 110 89.9 79.1 48.0 25.2 © 12\6 0A . 42.0A . ’ .
............................................................ 2 .
1,405 1,232 955 824 607 407 310 234 186 130 109 89.4 78.5 48.0 25.2 ‘E . : :
1,327 1,210 943 812 596 406 307 217 184 127 108 88.9 77.9 48.0 25.2 2 50 ! ! !
1,249 1,176 920 800 585 405 306 211 179 126 107 88.5 76.7 48.0 25.2 . . .
10.8V 1,215 1,086 886 777 573 390 295 201 173 121 105 87.5 785 48.0 25.2 E E E
00 1 1 1
0 1 2 3 5 7 10 20 40 60 2 4 6 8 10 20 40
AMPERE TABLE (25°C) (Ampere/battery) (min.) (h)
| : L ]
9.6V 133 112 84.0 72.0 53.4 34.9 265 20.4 15.8 1.1 9.20 7.50 6.60 4.00 2.10 Duration of discharge
9.9v 126 110 83.0 71.0 51.9 34.7 26.3 19.8 15.7 10.9 9.10 7.46 6.50 4.00 2.10
10.2V 19 108 82.0 70.0 50.9 34.6 26.1 18.4 15.5 10.7 9.00 7.42 6.50 4.00 2.10
. 112 105 80.0 69.0 50.0 34.5 26.0 17.9 15.1 10.6 8.90 7.38 6.40 4.00 2.10 . . - . . . .
B L S O o o SN L SNt O /S S : The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
10.8V 109 97.0 77.0 67.0 49.0 33.2 25.0 17.0 14.6 10.2 8.80 7.30 6.30 4.00 2.10

please consult our VRLA technical handbook chapter 1.

All mentioned values are average values

91



INDIVIDUAL DATA SHEETS INDIVIDUAL DATA SHEETS

LC-X1265P*! Vds LC-X1265P*
. : ) © 325A-  13.0A- : 325A- : 65.0A-  130A-
Terminal type T i Control voltage: 13.6V - 13.8V Discharge current : 13.0A L 308 © 45.0A 1304 " 195A
18 Méb ¢ Initial current: 9.75A or smaller L R
1 : Cut-off voltage : 105V  : 102V 9.9V L9V L8V
N ® 73 [
(B el [e B (L 100 : : 120
3252);2 63166t2 Charging voltage — 100
2.275V/cell = O
137.8 7 © 18| [487 798 | ° N~ 1
I ] al . I — hi T 10 i s 80 O —
I o c ~— 50C
2 2 40 NI I~ (41°F) -
~ = — 2 S ™~ I~
B8 ‘ @ o o o
—|~ _g 1 < 40 40°C —30°C 25°C
- z T (104°F)  (86°F) (77°F)
Q ©
J w) % 20
L 343.6 N 164.5 ©
Contents indicated (including the recycle marking, etc.) 0 10 20 30 40 50 40 0 2 4 6 8 10 12 14 16 18 20
are subject to change without notice. Battery case resin: standard (UL94 HB) "
o Storage period (mth.)
Temperature (°C)
¥ 30 -
Nominal voltage 12V 20 N ——
..................................................... N ‘
Nominal capacity (20 hour rate) 65Ah N 40°C :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N » : 160 16.0 120
Length 350mm 10 S i T L 140 Battery voltage 14.0
Dimensions Width 166mm /S i 03 : 100 0.05cA
Height i = 5 Q\é\ 2500 . g i < 120 Charge quantity (to discharge quantity) — 12.0 = %/—‘ .
..................................................... : ' [ = 0.25CA
Approx.mass e 235K s | ° N : z [ 200 00 g g — 0'50CA
Terminal M6 bolt/nut g g 10235 / (@ Discharge =2 = ]
..................................................... g I W I AT LHOE 2o 44 5 > 80 100% (0.05CA*20H) 180 3 =40 1.00CA
o] i 1 o o 4 s} = .
65Ah @ , ; o b o = 50% (0.05CA*10H) < g / L 2.00CA
s X 60 0°C T 2 o 60 @ Charge 160§ T _— 3.00CA
Capacity 10 hou 60Ah ° . . @ 1018 40 Charge voltage: 13.7V (2. 28V/cell] 40 = © 40 :
250 g | : : 5[0 piamm e T 40 3 —
1 hour rate 40Ah 5 ! / ! 20 2.0 20
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 3 C I TZE LT ER AR . / Charge current
[Reranee Fully charged battery 7m0 <l 10 155 1 - 0 0.0 0
0
..................................................... S £ : = 0 4 8 12 16 20 24 -15 0 15 30 45
-~ 4o°C 102% 5 : : Charge time (h) Battery temperature (°C)
Temperature dependency : 25°C 100% 3 : :
of capacity (20 hour rate) 0°c 85% ! !
-15°c 65% : :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ! !
Aftersmmh i - 1 3 10 30 100 300 1,000
Selz-dlscharge month 82% . , 20.0 . . .
(25°C) . Discharge current (A ! ! !
: After 12 month 64% 1 1 '
150 L ! .
(Wattage/battery) = h h .
® TEEzz: L L '
o S5 T — 1
mmmmmmmmm-mmmm 8 % , —— T
9.6V 1884 1439 1127 158 131 115 7080 39.00 g 100 N i ~N ; 16.25A 7 3.25A
9.9v 1 851 1,422 1,1 16 951 736 520 494 313 289 198 157 127 114 70.40 39.00 c 195.0A . . .
g 50 ; ; ;
108V 1374 1145 949 865 685 499 465 292 259 189 152 122 111 69.00 3860 I : :
0.0 : : :
(Ampere/battery] 0 1 2 3 5 [m7in | 10 20 40 60 2 4 6 [ﬁ] 10 20 40
| : | |
mmmmmn-mmm- L sh | on [ 20n | ! I !
9.6V 195 129 980 824 634 454 422 272 245 169 132 960 405 327 uration ot discharge
9.9v 193 127 97.0 82.0 62.7 44.3 41.6 26.5 24.4 16.6 131 10 8 . . 3.27

183
10 5V 166 115 88.4 76.6 60.6 43.2 40.0 25.4 22 9 16 2 12 9 ‘I[] 6 . . 3.25
10.8V 150 102 82.5 74.5 58.5 42.5 39.2 24.7 21.9 15.8 12.8 10.3 9.26 5.90 3.23

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.

All mentioned values are average values

92 *'This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-P1265PG. *! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-P1265PG. 93



INDIVIDUAL DATA SHEETS INDIVIDUAL DATA SHEETS

@A

LC-P1275P FOR STANDBY POWER SUPPLIES. LC-P1275P

EXPECTED TRICKLE DESIGN LIFE: 10 - 12 YEARS AT 20°C

ACCORDING TO EUROBAT.
CHARGING METHOD (25°C) CUT-OFF VOLTAGE

{ 150A-  375A- : 750A-  150A-

. : . ¢ 3.75A -
DIMENSIONS (MM) Terminal type Trickle use . COntrolvoltage: 13.6V - 13.8V Discharge current : o\ 375A . 750A  150A © 205A
18 Mé i Initial current: 11.3A or smaller ; ; ; i
T H Cut-off voltage i 10.5V i 102V P99V i 9.3V i 8.7V
DY Ny QW 7 [
O |
| INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
( E 5] D E) w 100 : : 120
3252;'2 631 662 Charging voltage — 100
S ——
137.8 “Jml 18 | | 48.2]_79.8 2.27‘5V/cell £ N — 1
——— il 5 10 , 5 80 NS —
[ JCD Ul | ﬂ 8 c \\ \ 5°C
> .2
— — 3 z o0 < T WIoR)
LO?‘I = %
[0 v g < 40 40°C  ——30°C 25°C
a z S (104°F)  (86°F) (77°F)
» % 20
L 343.6 N 164.5 ©
" - 0.1 0
Contents indicated (including the recycle marking, etc.) 0 10 20 30 40 50 40 0 2 4 6 8 10 12 14 16 18 20
are subject to change without notice. Battery case resin: flame retardant (UL94 V-0) . h
Temperature (°C) Storage period (mth.)

SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT
Name LC-P1275P - 30 CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
Nominal voltage 12V ! + } } + CHARGE CHARACTERISTICS FOR TRICKLE USE AND BY DISCHARGE CURRENT
20 A
. . 1 40°C T T T
Nominal capacity (20 hour rate) 75Ah 1 T S - 160 16.0
T . 120
Length 350mm 10 T L 140 Battery voltage 140
Dimensions Width 166mm 5 0.3 : 100 0.05cA
Height PP, = 5 . = [ $ 120 Charge quantity (to discharge quantity) — 12.0 //—' .
= . [3) = S
= | = 0.25CA
Approx. mass 21.5kg £ 3 : *OC: 02 E‘ 100 10.0 e = 80 7 / 0.50CA
c . -
. o . ] Discharge 2
Terminal Mé bolt/nut -{:‘j L L1 L 5 el 80 @: 0% B.05CA20H] 8.0 g % 40 /// s '
20 hour rate 75Ah 2 [ o | 2 40 = 50% (0.05CA*10H) 6.0 > g / L — 2.00CA
s X 60 T o 2 @ Charge - s Q — 3.00CA
Capacity 10 hour rate 70Ah ° ! o [0128 40 g:arge voltage: 13.;7%/&28V/cell] 40 = O 40 .
o 1) [&) arge current: 0. . m
(25°C) 3 hour rate 53Ah -‘E" 30 . 2 (3 Temperature: 25°C (77°F) - ”0 /
= 1 B .
1 hour rate 50Ah K T 1] AR 0 / \ Charge current
Impedance Fully charged battery 7m0 e - 0 0.0 0
P (25°C) £ 10 \‘.“ 0 4 8 12 16 20 24 -15 0 15 30 45
N
40°C 102% 5 ! Charge time (h) Battery temperature (°C)
Temperature dependency : 25°C 100% 3 .
of capacity (20 hour rate) : gog 85% .
-15°C 65% . DISCHARGE CHARACTERISTICS
]
After 3 month 91% X 1 3 10 30 100 300 1,000 20.0 T T T
Self-discharge , ! ! !
Aft th 82%
(25°C) erémen = Discharge current (A) . . .
: After 12 month 64% . . .
15.0 : : T
WATT TABLE (25°C) (Wattage/battery) _ es:: ! ! :
,Z :: L \ T
o = R i = L — — ——
9.6V 2,273 1,985 1,546 1,313 171 149 125 79.5 45.0 £ : N . 75.0A . 18.75A ;S ToA
................................................................................. 3
9.9v 2,233 1950 1538 1,306 955 683 553 403 325 216 169 147 124 79.1 45.0 Z 225.0A : : :
10.2V 2,093 1,827 1,531 1,290 940 679 549 400 321 215 168 146 123 78.6 45.0 E 5.0 . . .
1,875 1,637 1,446 1,230 925 671 546 395 317 210 166 144 122 78.2 45.0 E : : ;
............................................................ . . .
10.8V 1,657 1,447 1,400 1,200 M 580 473 855 301 205 164 143 120 77.8 441 . . .
1 1 1
00 1 1 1
AMPERE TABLE (25°C) (Ampere/battery) 0 1 2 3 5 7 10 20 40 60 2 L 6 8 10 20 40
min. h
I S 0 T ’ min) ) i |
9.6V 241 177 134 116 86.9 61.5 51.0 34.8 27.6 18.5 14.3 12.4 10.4 7.4 BN/0) Duration of discharge
9.9v 237 175 132 113 86.3 59.9 50.8 34.1 27.4 18.2 14.2 12.2 10.3 7.11 3.75
10.2V 222 167 130 11 84.9 59.5 50.5 33.8 271 18.1 14.0 121 10.2 7.07 3.75
. 199 159 126 109 83.6 58.9 50.2 33.4 26.8 17.7 13.9 12.0 10.1 7.04 3.75 . . - . . . .
B L L b O A S e S KLt Lt S : The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
10.8V 176 151 122 106 82.3 50.8 43.5 30.1 25.4 17.3 13.7 11.9 10.0 7.00 3.68

please consult our VRLA technical handbook chapter 1.

All mentioned values are average values
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INDIVIDUAL DATA SHEETS INDIVIDUAL DATA SHEETS

LC-XB12100P*" LC-XB12100P*"
Terminalt Disch . 500A-  200A- | S00A- | 100A-  200A-
erminal type Trickle use | Control voltage: 13.6V - 13.8V [EEETER AT £ o ap { 50.0A ¢ 100A ¢ 200A ¢ 300A
| 26 ¢ Initial current: 15.0A or smaller IR ; : : G
‘ M8 : Cut-off voltage i 105V  : 102V : 9.9V L9V L8V
‘ e
- T - B o~
{B % < @
& i L
(L 100 : : 120
40742 1732 o — ul
arging voltage = 100
- 27512 - 6 sg 110 2.275V/cell s S\ T
Ny = 10 | 2 a0 IO ——
1 4 f o NN\
T = 3 c N 5°C
= 2 60 == (41°F)
o~ 2 o ™~ ~
3 PR 240 40°C —{30°C 25°C
N < S (104°F) (86°F) (77°F)
& 2 20
L J 8
406 172 0.1 0
Contents indicated (including the recycle marking, etc.) 0 10 20 30 40 50 40 0 2 4 6 8 10 12 14 16 18 20
are subject to change without notice. Battery case resin: standard (UL94 HB) Storage period (mth.)
Temperature (°C) ’
x 30 i T
UIIGELCEEDE » o e 20 1| :
. Nominal capacity (20 hour rate)  100Ah = 40°C 160 16.0 120
-=nath L/ 10 — I 3 140 Battery voltage 14.0
Dimensions Width 173mm \s / : 0.3 ' 100 gosca
Height Pry. = 5 N\ : =z [ = 120 Charge quantity (to discharge quantity) —{ 12.0 // )
....................................................... =, \ 2590 sl = = 80 0.25CA
Approx. mass 36.5kg ° T - = =100 100 o = 0.50CA
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 8 ' %\ 1 Slo2 2 ) =2 = /
Terminal M8 bolt/nut 5 : : £ g gp (@ Discharge l g0 = > ]
....................................................... 2 L Lol _%_ \ Lot o L 3 E = 100% (0.05CA*20H) . S £ 60 — 1.00CA
20 hour rate 100Ah 2 : i = 50%0.05CA*10H] 40 = g = | — 2.00CA
Wil B B s + 60 0°C 2 2 @ Charge 100 g S — | 3.00CA
Capacity 98Ah 5 ; : 012 Charge voltage: 3.7V (2.28V/cell | = 40
(25°C) 87Ah S 1 1 &) o 40 Charge current: 0.15CA 40 A /
. . = | 30 ; AN | @ Temperature: 25°C [77°F) 20
1 hour rate 65Ah 5 1 20 2.0
....................................................... E R Al T 0 / \ Charge current
| Fully charged battery = B - 0 0.0 0
mpedance o 5.0mQ =110 -15°C
(25°C) £ . BN 0 4 8 12 16 20 24 15 0 15 30 45
40°C 102% 5 = Charge time (h) Battery temperature (°C)
Temperature dependency | 25°C B B 100% 3 . .
of capacity (20 hour rate) 0°C 85% . .
-15°C 65% ; ;
After 3 month 91% Y : : 20.0 . . .
Self-discharge ot 82% 13 10 30 100 300 1000 ; ; ;
(25°C) . Discharge current (A ! . .
: After 12 month 64% . . .
= 150 : : .
(Wattage/battery) @ agss: ! . .
=g 8ss .
] $3: 1 —
e B L % 0o ——— T —~
9.6V 3504 2698 2275 1776 1258 904 880 502 a 292 188 150 950 481 = ~L SS0A 100.0A : 25.0A T 5.0A
9.9V 3266 2639 1973 1683 1239 878 795 493 408 287 219 185 149 . 48.1 £ 300.0A o : :
c : : :
= 50 : : '
108V 2375 2178 1756 154 1199 734 758 435 378 272 212 179 L7 R X
0.0 : : :
(Ampere/battery) 0 1 2 4 6 8 10 20 40 60 2 4 6 8 10 20 40
(min.) (h)
| le |
mmmmmmmmm-mmmm . e |
9.6V 365 81 237 185 131 942 873 523 428 304 230 195 157 990 501 Duration of discharge
9.9v 340 275 206 175 129 91.5 78.9 51.3 42.5 29.9 22.8 19.2 5.01
10.5V 260 248 193 167 125 76.9 75.0 50.3 415 29.0 22 3 188 500
JJosv. 260 248 193 167 125 769 750 503 o 415 00 290 R [, - The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
10.8V 247 227 183 161 125 76.4 74.9 453 39.4 28.3 22.0 18.7 150 970 492

please consult our VRLA technical handbook chapter 1.

All mentioned values are average values

96 *'This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-PB12100P. *! This battery is also available with a flame retardant battery case resin (UL94 V-0): LC-PB12100P. 97



INDIVIDUAL DATA SHEETS INDIVIDUAL DATA SHEETS

@A

LC-P12120P FOR STANDBY POWER SUPPLIES. LC-P12120P

EXPECTED TRICKLE DESIGN LIFE: 10 - 12 YEARS AT 20°C

ACCORDING TO EUROBAT.
CHARGING METHOD (25°C) CUT-OFF VOLTAGE

D 240A- 60.0A- : 120A- i 240A-

. : . 6.00A-
DIMENSIONS (MM) Terminal type Trickle use | CONtrotvoltage: 13.6V - 13.8V Discharge current : ', 60.0A  © 120A ©240A ¢ 300
! 26 ¢ Initial current: 18.0Aor smaller
[ M8 : Cut-off voltage  : 10.5V §10.2v R i 9.3V : 8V
I [ o
7{B,,$7 L 5 @
o INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
@ & @ ‘@ | I —
(L 100 1 T 120
407+2 173£2 ' :
27542 110 Charging voltage =< 100
= = > r—> 2.275V/cell = T
ﬂlr AJJ'H RS w» 10 2 80 N\ \\\\\\ —
4 e N
;ﬁ@b S 5°C
[ 2 £ w0 NS (41°F)
o 2 = 5 1 |
S 8 2 40 40°C ——30°C 25°C
~ e £ (104°F)  (86°F) (77°F)
& 2 20
~ A 8
406 172 0.1 0
Contents indicated (including the recycle marking, etc.) 0 10 20 30 40 50 60 0 2 4 b 8 10 12 14 16 18 20
are subject to change without notice. Battery case resin: flame retardant (UL94 V-0) T o) Storage period (mth.)
emperature .

SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT
Name LC-P12120P __ 130 CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
Nominal voltage 12V 20 H : } } } : CHARGE CHARACTERISTICS FOR TRICKLE USE AND BY DISCHARGE CURRENT
,,,,,, T 1T e —m—m— — m —m T -
Nominal capacity (20 hour rate) 120Ah T 40°C .
,,,,,, . 160 16.0 120
Length 407mm 10 | 140 Battery voltage .
Dimensions Width 173mm 0.3 : 100 8?ggﬁ
Height 236mm = 5 = [ = 120 Charge quantity (to discharge quantity) — 12.0 _ //— :
P e =, sl = = _ 80 0.25CA
pprox. mass .okg o E 02 % 100 : 10.0 e = 7 / 0.50CA
Terminal M8 bolt/nut 5 3 ®D'150coh/ar[%eosczx o 8o 2 Z 40 ] . ’
,,,,,, | IR I B I . =1 = 10/ X * =1 . o sy .
20 hour rate 120Ah 3 c| T = 50% (. 0ECAS1OH] :z 8 = | — 20004
iy & o 60 @ Charge 160 § @ — 3.00CA
Capacity 10 hour rate 110Ah 5 g1 @ Charge voltage: 13.7V (2. 28v/cel) | = © 40 }
c LUl <= ©
(25°C) 3 hour rate 93Ah 5 o o 40 Charge current: 0.15CA 40 @ /
= 30 (3 Temperature: 25°C (77°F) 20
1 hour rate 85Ah 5 I 20 2.0
""" o Lol olldL L / \\ Charge current
Fully charged battery = L0 0 0.0 0
Impedance (25°C) 4.5m0 =l 10
""" £ i -15°CH TN 0 4 8 12 16 20 24 15 0 15 30 45
40°C 102% 5 : : A Charge time (h) Battery temperature (°C)
Temperature dependency @ 25°C 100% . .
of capacity (20 hour rate) 0°C 85% K K
-15°¢ 65% . . DISCHARGE CHARACTERISTICS
""" After 3 month 91% X ! ! 20.0
R After 6 month 829 1 3 10 30 100 300 1,000 : : '
(25°C) Discharge current (A) . . .
: After 12 month 64% ' ' 1
. 150 ! ' :
2 1 1 1
WATT TABLE (25°C) (Wattage/battery) g Y R— ] ' :
BN 1 — ™
o = R i —_ e R
9.6V 3603 2883 229 203 1409 1,095 197 179 104 602 = I NN I 30.0A 10947 60A
............................................................ . . . .
3,537 2,849 2,285 2,024 1,370 1,062 820 662 486 322 255 191 177 103 60.1 g 36004 . . .
3,309 2,776 2,273 2,001 1,322 1,040 805 642 479 315 249 185 168 102 60.0 E 5.0 : : :
............................................................ . : : :
3,020 2,572 2,148 1,907 1,316 1,025 779 629 470 310 246 184 166 101 60.0 ! ! !
10.8V 2916 2,294 2,079 1,861 1,281 980 756 559 458 306 240 180 163 99.8 59.9 . . .
0.0 ; ; ;
AMPERE TABLE (25°C) (Ampere/battery) 0 2 3 5 [7. | 10 20 40 60 2 46 [:] 10 20 40
min.
9.6V 361 27 211 181 139 105 86.9 59.3 47.9 32.1 23.7 20.6 17.4 6.00 Duration of discharge
9.9v 357 267 210 180 138 102 86.6 58.1 47.5 31.5 23.4 20.4 17.3 1M1 6.00
10.2V 348 261 209 178 136 97.0 85.9 57.7 46.9 31.2 23.2 20.0 17.2 11.0 6.00
10.5V 322 241 198 170 134 92.0 85.4 56.9 463 31.0 23.0 19.9 171 11.0 6.00
~~~~~~ 03V . : The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
10.8V 282 211 192 165 132 86.9 74.0 51.2 44.0 29.9 22.7 19.8 16.7 10.9 5.88

please consult our VRLA technical handbook chapter 1.

All mentioned values are average values
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INDIVIDUAL DATA SHEETS

INDIVIDUAL DATA SHEETS

LC-P12150BP*"

DIMENSIONS (MM)

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT

FOR STANDBY POWER SUPPLIES.
EXPECTED TRICKLE DESIGN LIFE: 10 - 12 YEARS AT 20°C
ACCORDING TO EUROBAT.

Terminal type

0225
H
1 o o i el
A
4§ O © ! =S e
Detail D
532*3
+3
4992 18373
4
In | - =
]
il T T
R
32 g5
|7 N

Battery case resin: flame retardant (UL94 V-0)

Nominal voltage 12v 30 - } } } } } +
Nominal capé:c:i:ty (20 hour rate) 150Ah 2 \ " 40‘°C .
Length 532mm 10 \ / .
Dimensions Width 183mm \.\ i
Height 214mm z ° \ 25°C
Approx. mass 43.0kg @ 3 ' \) / |
‘ Terminal M8 insert E R __E____ _i mERni
o 20 hour rate 150Ah g ¥ 40 0°C 1] ;
Capacity 10 hour rate 137Ah E ! T
(25°C) 3 hour rate 119Ah 2 30 .
1 hour rate 88Ah g :
""" e _ IR EER R\
Impedance r;;%;hargm battery 3.5m0 E 10 : : \\
""" 40°C 102% . T -
Temperature dependency @ 25°C 100% 3 . .
of capacity (20 hour rate) 0°C 85% ! '
-15°C 65% : i
I Aer Sment 7o BT R ! 30 100 ! 300 1,000
ls2e5::é’lls‘:harge atteriimonth et Discharge current (A) ‘
: After 12 month 64%
WATT TABLE (25°C) (Wattage/battery)

5040 3780 3000 2390 1774 1,310 1,046 164 91.2

4925 3689 2923 233 1727 1276 1013 763 596 @37 32 281 240 163 91.2

4360 3405 2833 2261 1672 1238 976 726 592 w33 339 78 237 163 911

4020 3216 2751 2197 1641 1208 947 95 585 W8 3 276 235 161 90.3

0.8V 3850 2839 2661 2149 1601 1163 910 659 576 20 328 28 232 160 90.3
AMPERE TABLE (25°C) (Ampere/battery

490 350 266 217 164 120 97.2 70.0 59.0 421 329 27.3 23.0 14.0 7.58
a9 342 259 02 159 n7 961 675 580 413 323 27 22,6 13.9 7.58
R 315 251 206 154 T 907 b1 569 w04 315 20 222 13.8 7.50
a8 298 24 00 B mo 880 415 558 398 310 257 220 13.7 7,50
336 263 236 195 us 07 8hb6 583 564 388 303 252 214 135 7.49

100 * This battery is equipped with insert terminals.

All mentioned values are average values

LC-P12150BP*'
CHARGING METHOD (25°C) CUT-OFF VOLTAGE
) © Control voltage: 13.6V - 13.8V Discharge current = Loy | S00h TROA- - TS0A- o S00R-
Trickle use : i 30.0A 75.0A i 150A i 300A i 450A
¢ Initial current: 22.5A or smaller L ; ; : : .
H Cut-off voltage ¢ 10.5V :10.2v P99V i 9.3V 8.7V
INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
100 : : 120
Charging voltage — 100
2.275V/cell = w\\\_
— 10 l -_g 80 \ \\\ —
5 : £ NN .y .
g E N 5°C
° g 60 - ~ [ WIeR)
= S P
3 1 S 2 40 40°C —30°C 25°C
- S (104°F)  (86°F) (77°F)
n 3 20
8
0.1 0
0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.]

CONSTANT-VOLTAGE CONSTANT-CURRENT
CHARGE CHARACTERISTICS FOR TRICKLE USE

DISCHARGE CAPACITY BY TEMPERATURE
AND BY DISCHARGE CURRENT

160 16.0 120
- Battery voltage
0.3 140 14.0 100 g?ggﬁ
<[ = 120 Charge quantity (to discharge quantity) —— 12.0 __ - )
St S0 0o = 50 | / o250
= = 0 o = .
g |02 % - g = = | —
2 ] (1) Discharge = > ]
E s 80 = 100% (0.05CA*20H) 80 3 T 60~ 1.00CA
o b o = 50% (0.05CA*10H] 2 8 = | _— 2.00CA
o 2 60 @Charge 6.0 5} @ L — 3.00CA
° | 018 Charge voltage: 13.7V (2.28V/cell) = O 40 .
S o 40 Charge current: 0.15CA 40 A /
i 20 (3) Temperature: 25°C (77°F) 20 20
Charge current ’
Ky 0 /N 0.0 0
0 4 8 12 16 20 24 15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
20'0 ] ] ]
1 1 1
' ' '
= 15.0 . . .
@ 1 1 1
g AN — . — —
% ~~~ : \\ : \\ \\\\?\\
> 100 ~ T N T 37.5A 13.5A 7.5A
2 : 150.0A ; :
E 450.0A . : ' '
£ : : :
e : : :
5.0 : : :
1 1 1
0.0 . . .
0 1 2 4 6 8 10 20 40 60 2 4 6 8 10 20 40
L (min.) (h) |

le
T

Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety

please consult our VRLA technical handbook chapter 1.

*! This battery is equipped with insert terminals.
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INDIVIDUAL DATA SHEETS

INDIVIDUAL DATA SHEETS

LC-P12200BP*! FOR STANDBY POWER SUPPLIES.
EXPECTED TRICKLE DESIGN LIFE: 10 - 12 YEARS AT 20°C
ACCORDING TO EUROBAT.

DIMENSIONS (MM)
Terminal type

] b 922.5
O O 0185
| o o : s
[ — 1<1_1m
[;e;‘a’il/D
5333
+3 +3
50075 23775
Te)
I 1 — _—
H o L 1
™o
(‘")\O+—I
O
sl i B

Contents indicated (including the recycle marking, etc.)

are subject to change without notice. Battery case resin: flame retardant (UL94 V-0)

SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT

Nominal voltage 12V T gg . } } } H .
Nominal cap;‘c'i‘ty (20 hour rate) 200Ah - \N 11 %Ué i
""" Length 533mm 10 AN\N
Dimensions Width 237mm AN :
Height 216mm = 5 T IN 25°C
Approx. masusw 57.0kg © 3 ; /;[
""" o 3
‘ Terminal M8 insert -&3 AR AN\ SR
o 20 hour rate 200Ah § Y 40 “0°C '
Capacity 10 hour rate 187Ah 5} N \
(25°C) 3 hour rate 169Ah s 30 : 7'\'\
""" 1 hour rate 118Ah ;5 5 5 \
IratErE Fully charged battery 25m0 E TS 1 “-18°Ct T T 71T
(25°C) ' E| 10 : N\
""" 40°C 102% . " .
Temperature dependency : 25°C 100% 3 : :
of capacity (20 hour rate) 0°C 85% ! !
-15°C 65% ' '
- After 3 month 91% ~x 1 ; 3 ! 100 ! 300 1 000
ls2e5::é’lls‘:harge After 6 month 82% Di;ciargeiirrent (A) '
: After 12 month 64%
WATT TABLE (25°C) (Wattage/battery)
: 6577 5182 47285 3512 2,651 1863 1505 1,106 917 129
6427 5052 4266 3491 2577 1807 1478 1105 893 660 512 20 363 234 128
s ay v e e i e e s e e
5092 4390 3851 3,085 2308 1634 1296 925 821 608 475 396 331 221 128
108V 4462 3876 3725 3017 2253 1573 1246 877 800 592 sh 388 325 220 128
AMPERE TABLE (25°C) (Ampere/battery)
] 655 471 366 163 130 95.7 86.0 59.6 45.6 37.0 30.2 19.0 10.1
60 460 357 2% 07 159 126 923 8h6 585 s 361 29.8 18.9 10.1
Boh 425 346 281 20 156 121 877 830 573 87 353 29.2 18.8 10.0
509 401 336 73 206 10 1ng 861 815 564 B30 39 29.0 18.7 10.0
10.8V we 354 325 27 0 us 13 797 94 569 20 R 28.4 185 9.99

All mentioned values are average values

102 * This battery is equipped with insert terminals.

LC-P12200BP*'
CHARGING METHOD (25°C) CUT-OFF VOLTAGE
Disch ¢ 100A- | 400A- C 100A- | 200A- | 400A-
Trickle use | Control voltage: 13.6V - 13.8V ischarge curren © 40.0A 100A © 200A © 400A © 400A
¢ Initial current: 30.0A or smaller L ; ; : : G
H Cut-off voltage ¢ 10.5V :10.2v P99V i 9.3V VA%
INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
100 : I 120
Charging voltage — 100
2.275V/cell = w\-\_
7 10 | 2 g \\?\ B B
E ‘ g \\ ™~ 5°C
S~ s S
- 2 40 40°C 30°C 25°C
5 = (104°F)  (86°F) (77°F)
v 3 20
1)
o
0.1 0
0 10 20 30 40 50 60 0 2 4 [ 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.)

CONSTANT-VOLTAGE CONSTANT-CURRENT
CHARGE CHARACTERISTICS FOR TRICKLE USE

DISCHARGE CAPACITY BY TEMPERATURE
AND BY DISCHARGE CURRENT

160 16.0 120
_0 , 140 Battery voltage 140 0.050A
LU 100 0.10CA
= < 120 Charge quantity (to discharge quantity) — 12.0 // ’
3} = = | 0.25CA
= [ 2100 10.0 < 8 )
§ l02% . & g == _— 0506
= © (D Discharge ] - //
5 2 80 = 100% (0.05CA*20H) 180 % T 60 1.00CA }
o I o = 50% (0.05CA*10H) > = / — 2.00CA
o o 60 (@) Charge 160 § © L — 3.00CA
s 1018 Charge voltage: 137V (2.28V/cell) | = © 40 =~ :
ST o 40 Charge current: 0.15CA 40 o /
i 20 (3) Temperature: 25°C (77°F) 20 20
o 0 / \ Charge current 0.0 .
0 4 8 12 16 20 24 15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
20.0
: : :
: : :
= 150 . . :
o ' : :
> TEire = —_— ;
@ s ———
g — A — LN R
> 100 : : 50.0A 19.0A 7 10.0A
£ 600.0A : 400.0A : I
& ' ' .
()] 1 1 1
= 50 ' ' '
1 1 1
00 : : :
0 1 2 3 5 7 10 20 40 60 2 4 6 8 10 20 40
| lmln] | [h] |
| ™ 1
Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.

*1 This battery is equipped with insert terminals. 103



INDIVIDUAL DATA SHEETS INDIVIDUAL DATA SHEETS

FOR STANDBY POWER SUPPLIES.
EXPECTED TRICKLE DESIGN LIFE: 15 YEARS AT 20°C.

LC-QA06210TP LC-QA06210TP

CHARGING METHOD (25°C) CUT-OFF VOLTAGE

D 420A- G 105A-  © 210A- i 420A-

. : ) i 10.5A -
DIMENSIONS (MM) Terminal type Trickleuse | COMtTol oltage: 680V - 6.90V Rchamsicuysntl oY 105A | 210 . 420A
M10 ¢ Initial current: 31.5A or smaller : % ;
53 : Cut-offvoltage : 525V  : 510V : 495V  : 4.65V 4.35V
Doy AL AN A
N ZE ZEN VA BN VAN N ©
=2 i o INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
m 100 T T 120
40742 173+2 Charging voltage 100
3002 612415 2.275V/cell = ‘%-\\_
= e RN 3
4 5 ©
< g : N~L T 5°C
ES 210 - 2 60 (41°F)
o~ o | = N c N N~ ~
d 34 i 8 S~ g . . .
3 3 < ~ S 40 40°c |- 30°C 25°C
N[~ ‘ 2 N %’ (104°F) (86°F) (77°F)
| \ N g 20
I ' S
406 172 ©
1 0
Contents indicated (including the recycle marking, etc.) 0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
are subject to change without notice. Battery case resin: flame retardant (UL94 V-0) .
Temperature (°C) Storage period (mth.)

DURATION OF DISCHARGE VS. DISCHARGE CURRENT

SPECIFICATIONS

_ 30 CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
Nominal voltage 6V 20 N -] CHARGE CHARACTERISTICS FOR TRICKLE USE AND BY DISCHARGE CURRENT
Nominal capacity (20 hour rate) 210Ah N\ Pt
- NN\ ! 160 8.00 120
Length 407mm 10 \"\\ \& T | Battery voltage
Dimensions Width 173mm NN\ : R 140 7.00 100 0.05CA
Height 250mm = 5 : AR\ 25°C S ’D_:O’ 120 Charge quantity [to discharge quantity | 4 00 //—' 0.10CA
. . : - | = = 0.25CA
Approx. mass 36.5kg o 3 : // ; 02 = 100 / 5.00 zw' _ 80 7 — 0.50CA
. fus s @ . o o
‘ Terminal M10 T-shape k- LT T TENNe - - 2 2 80 GD:D%%"OZF[%‘}SCA*ZUH] 4.00 £ < w0 e 1.00CA ’
20 hour rate 212Ah E S 0°C S F S = 50% (0.05CA*10H) g S = | — 2.00CA
0 i 10h t 202Ah 5 ; s 5 o0 @charge 300 > 2 — 3.00CA
Capacity our rate ° : N\ s Lo1s Charge voltage: 6.85V [2.28V/cell) g o 40 :
(25°C) 3 hour rate 176Ah o 30 N A 40 Charge current: 0.15CA 200 % © /
®© 1 1 | 20 Temperature: 25°C (77°F) 1.00 o 20
1 hour rate 135Ah E L L mER )
e R N A | __._150(:_:___ 1HH 0 V \ Charge current
Fully charged battery = 1 1 - 0 0.00 0
Impedance 5 1.5mQ gl 10
(25°C) E h h 0 4 8 12 16 20 24 15 0 15 30 45
40°C 102% 5 : : Charge time (h) Battery temperature (°C)
Temperature dependency @ 25°C 100% 3 . .
of capacity (20 hour rate) : gog 85% ! !
_15°C 65% ! ! DISCHARGE CHARACTERISTICS
] ]
After 3 month 91% X 1 10.00
Self-discharge After 6 month - 1 3 10 30 100 300 1,000 : : :
(25°C) Discharge current (A) . . .
: After 12 month 64% ' ' 1
A : : :
= 1 1 1
WATT TABLE (25°C) (Wattage/battery) o S : ! '
& Sras r - L] '
. . A © . — — T
curot | tsmin | zomin | Somin. | dgmin e & o o s e o e ] L = —r T
480V 2,220 1816 1,349 986 769 561 467 343 274 222 191 121 61.8 2 N . AN - 52.5A 20.0A =7 10.5A
........................................................................................................................ T ' ) ' '
2,167 1,773 1,317 964 749 546 454 337 268 215 185 117 613 E 600.0A ' '
2,089 1,709 1,274 954 729 581 448 331 209 180 11® 61.1 E, 250 : : :
2,063 1,696 1,264 939 708 517 325 206 179 114 60.6 ’ . . .
5.40V 1,966 1,687 1,223 905 698 509 428 319 203 177 113 59.8 : : :
0.00 : : :
AMPERE TABLE (25°C) (Ampere/battery) 0 1 2 4 6 810 20 40 60 2 4 6 8 10 20 40
. . . - (min.) (h)
4.80V 440 364 274 200 153 107 88.1 61.5 47.6 39.5 32.3 20.5 10.6 Duration of discharge
4.95V 438 362 272 195 144 105 87.5 60.4 471 38.8 32.2 20.4 10.6
5.10V 436 358 268 193 140 104 86.4 60.0 46.7 38.2 32.1 20.3 10.6
. 412 341 263 191 135 103 85.4 58.7 46.2 38.0 32.0 20.2 10.6 . . - . . . .
525V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
5.40V 398 888 259 165 131 92.3 81.1 B7.8 45.6 37.8 31.0 20.1 10.4

please consult our VRLA technical handbook chapter 1.

All mentioned values are average values

104 105



INDIVIDUAL DATA SHEETS

INDIVIDUAL DATA SHEETS

@A

106

LC-QA1224P

DIMENSIONS (MM)

Contents indicated (including the recycle marking, etc.)

are subject to change without notice.

FOR STANDBY POWER SUPPLIES.
EXPECTED TRICKLE DESIGN LIFE: 15 YEARS AT 20°C.

Battery case resin: flame retardant (UL94 V-0)

SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT

Terminal type (option)
16 M5 M5
HEE0050 mﬁ m}%
e (] —
* (L) (A)
16542 12542
134
[[90]] (8) (6] _(12)
I gin
LT I
EE
=
2R |
(163.4) (124)

Nominal voltage 12v ¥ 30 } } } HI 1 1
o 20 }\ o - -
Nominal capacity (20 hour rate) 24Ah N 40°C 1 1
» O\
Length 165mm 10 FA0N : :
\
Dimensions Width 125mm N \ T T
Height 175mm = N\ : s :
o ] ]
Approx. mass 9.9kg o 3 : :
o o
Terminal M5 bolt/nut & threaded post g T _/_ RN\VARE R
20 hour rate 27Ah El . :
s X 60 — 0°C W\ :
Capacity 10 hour rate 25Ah E NN :
(25°C) 3 hour rate 20Ah 2 30 L :
©
1 hour rate 16Ah ‘Ds /:( \ !
I N o 1 A | G AHE == 444 FH
Fully charged battery = -15°C '
Impedance (25°C) 8mQ £ 10 . .
40°C 102% 5 T T
[ [
Temperature dependency : 25°C 100% 3 : :
of capacity (20 hour rate) : gog 85% ' '
-15°C 65% I I
After 3 month 91% x : :
Self-discharge . 1 3 10 30 100 300 1,000
(25°C) Aftersimonth 82% Discharge current (A)
: After 12 month 64%
WATT TABLE (25°C) (Wattage/battery)

773 405 521 215 167 13 79.9 65.8 51.8 468 27.0 135
760 400 512 396 274 210 163 112 79.7 65.3 50.9 46.0 26.8 135
746 591 503 390 268 205 159 m 79.3 64.7 50.1 453 26.4 134
72 575 479 372 261 200 155 107 78.2 64.0 49.7 448 26.1
701 558 456 344 256 196 152 104 77.1 63.2 495 443 25.9

AMPERE TABLE (25°C) (Ampere/battery)

9.6V 726 51.2 428 305 224 17.4 13 9.90 6.98 5.51 450 3.83 2.48 135
Tov 703 50.1 023 303 278 17.0 12 9.79 6.86 5.46 441 37 2.48 135
Ty 677 492 13 300 214 16.7 111 9.68 6.75 5.40 436 3.69 248 135
105V 649 473 395 293 203 15.8 1.0 9.56 6.64 5.29 432 3.65 2.48 135
108y 638 464 38.8 28.2 18.0 138 103 9.00 641 5.18 4.28 3.60 2.48 135

All mentioned values are average values

LC-QA1224P

CHARGING METHOD (25°C)

CUT-OFF VOLTAGE

¢ 4.80A-

 12.0A-

¢ 24.0A-

¢ 48.0A-

: ) i 1.20A-
Trickle use | Cthrolvoltage:13.6V—13.8V Discharge current . 480A 12.0A | 2408 | 48.0A | 72.0A
i Initial current: 3.60A or smaller ; ; ; :
: Cut-off voltage i 10.5V i 102V P99V i 9.3V 8.7V
INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
100 ] ] 120
Charging voltage
2.275V/cell = 100 s\
—_ ——
v = g0 N —
HNEANSGS
w 10 ~ 2 60 41°F] |
2 S = ~ 1 41°F)
3 ~ 2
g ~- 2 40 40°C  —30°C 25°C
2 T~ = (104°F)  (86°F) (77°F)
5 =
0 \‘ ﬁ 20
8
1 0
0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.)

CONSTANT-VOLTAGE CONSTANT-CURRENT
CHARGE CHARACTERISTICS FOR TRICKLE USE

DISCHARGE CAPACITY BY TEMPERATURE
AND BY DISCHARGE CURRENT

160 16.0 120
| Battery voltage
140 14.0 0.05CA
103 _ [ : 100 —— 0.10CA
< = Charge quantity (to discharge quantity] | —
< S 1202 S 80 / 0.25CA
5[4, £100 — 100 = ? .
2 @ ischarge = =
2 & 80 = 100% [0.05CA*20H) 80 S S 60 // 1.00CA }
o | g = 50% (0.05CA*10H) F g / — 2.00CA
2 S 60 @ Charge 60 2 o _— 3.00CA
el 015 8:arge voltage: 1(\’)3417%/(:[%.28V/cell] g 40
oY arge current: 0.
40 (@) Temperature: 25°C (77°F) 40 20 /
i 20 2.0
Charge current
L0 0 / \ 0.0 0
0 4 8 12 16 20 24 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
20.0 T T T
' ' '
' ' '
_15.0 : ; ;
= ' ' '
s e : ' :
= &35
@ § - T — T
S 100 — ; BN : ™~ LTS
E N \ ; 6.0A 12A
_E 72.0A 48.0A 24.0A : :
£ . . .
5.0 : : :
1 1 1
0.0 H H H
0 1 2 4 6 8 10 20 40 60 2 4 6 8 10 20 40
| (min.) | (h) |
[ f |
Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety

please consult our VRLA technical handbook chapter 1.
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INDIVIDUAL DATA SHEETS INDIVIDUAL DATA SHEETS

LC-QA1242P FOR STANDBY POWER SUPPLIES. LC-QA1242P

EXPECTED TRICKLE DESIGN LIFE: 15 YEARS AT 20°C.
CHARGING METHOD (25°C) CUT-OFF VOLTAGE

Terminal type i ©210A- 1 B40A-  21.0A- | 420A- © 840A-
DIMENSIONS (MM) : yp Trickle use | CONtrol voltage: 13.6V - 13.8V Discharge current | B40A 21.0A 420 840A 126m
16 Méb i Initial current: 6.30A or smaller ; ; ; i
— : Cut-off voltage | 10.5V i 10.2v P99V P93V A
JanVanVanUilanVanvan ©
W TN o
j ’ 0| m INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
& &
L 1 —
100 ; ; 120
1[?;2]2 165+2 Charging voltage = 100
=<
[1 11] [275<L 2.275V/cell E w:\
R — = B T 80 N =
(ol L g 5 \Q\ I~ 5°C
®lod < 10 2 60 (41°F)
= = N o N~ T
= = ~_ 2
5 2 ~_ S 40 40°C _30°C 25°C
3 e ™~ S (104°F)  (86°F) (77°F)
[ 3 [
— %) \‘ Lr)% 20
(195.2) (164) 1 0
Content.s indicated [inclgding the'recycle marking, etc.) . 0 10 20 30 40 50 40 0 2 4 6 8 10 12 14 16 18 20
are subject to change without notice. Battery case resin: flame retardant (UL94 V-0) Temperature (°C) Storage period (mth.)
SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT
Name LC-QA1242P = 30 CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
Nominal voltage 12V ‘ ] : CHARGE CHARACTERISTICS FOR TRICKLE USE AND BY DISCHARGE CURRENT
20 Ml N
Nominal capacity (20 hour rate) 42Ah N \ 40°C .
Length 197 10 AN 4 . 160 16.0 120
eng mm N /: : Battery voltage 0.05CA
Dimensions Width 165mm 5 : : 03 140 14.0 100 0.10cA
Height 180mm = N: 25°C ! g LY g 120 Charge quantity [to discharge quantity) —{ 12.0 = // o
3 -1l = > < 80 )
Approx. mass 15.5kg uE)’ {\ ' § £ 100 10.0 % = 7 / 0.50CA
‘ Terminal M6 bolt/nut kS / . £ [023 /  Discharge ES Z w0 ] © 00eA
o gl CTTOANE ™ 1171 o o 80 = 100% (0.05CA*20H) 180 2 ® P :
20 hour rate 47Ah 0 . ' ' o o - : < S / ] 2.00CA
o T 3 60 0°C LEAN T 2 2 4 = 50% (0.05CA*10H) 60 & © — 3.000A
i 5 v v © © Charge . = O 40 - -
Capacity 10 hour rate 45An c T T < 1015 Charge voltage: 13.7V (2.28V/cell] | o
(25°C) 3 hour rate 36Ah 2 30 : / : © 9 40 Charge current: 0.15CA 40 @ /
2 i i (@ Temperature: 25°C (77°F) 20
1 hour rate 29Ah 3 i/ ] r 20 2.0
- P T see T NN / \ Charge current
i Fully charged battery < 5 ! L0 0 0.0 0
mpedance (25°C) 8mQ g| 10 : \—
= : \ 0 4 8 12 16 20 24 -15 0 15 30 45
40°C 102% 5 : ! Charge time (h) Battery temperature (°C)
Temperature dependency : 25°C 100% 3 . .
of capacity (20 hour rate) 0°C 85% : :
-15°C 65% : : DISCHARGE CHARACTERISTICS
] ]
After 3 month 91% x 1 : :
”m eremen : 1 3 10 30 100 300 1,000 20.0 . . .
Self-discharge
a After 6 month 82% . 1 1 1
(25°C) Discharge current (A) ' ' '
: After 12 month 64% . . .
= 150 : : :
WATT TABLE (25°C) (Wattage/battery) % fepes: 1 ' :
+— S3s — ™
eSS s L L T L] T~ —
! 1,313 993 805 156 121 101 86.0 55.2 28.1 5 1 N : N : 10.5A R
£ 126.0A ' 42.0A ' 1
1,252 930 775 597 435 349 253 215 152 117 98.9 84.5 54.3 28.1 E . ! ! !
1,187 868 724 574 425 344 249 205 149 116 97.6 83.2 53.9 28.1 2 50 . . .
1,176 847 694 545 414 327 237 202 142 13 93.4 79.4 50.4 26.9 : : ;
1 1 1
10.8V 1,170 826 673 517 405 320 231 195 139 110 90.2 76.9 49.1 25.1 . . .
0.0 . . .
AMPERE TABLE (25°C) (Ampere/battery) 0 1 2 3 5 ( 7_ | 10 20 40 60 2 4 6 [rSI] 10 20 40
min.
9.6V 123 94.5 81.0 60.1 39.3 29.8 23.0 17.8 12.5 10.4 8.44 7.43 4.50 236 Duration of discharge
9.9v 121 93.4 79.9 58.4 39.0 29.6 22.3 17.7 12.3 10.3 8.35 7.37 4.50 2.36
10.2V 119 92.3 78.8 57.3 38.9 29.4 20.7 17.4 12.0 10.2 8.30 7.31 4.50 2.36
. 116 90.0 77.6 56.3 38.8 29.3 20.1 16.9 11.9 10.1 8.26 7.20 4.50 2.36 . . - . . . .
A : The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
10.8V 107 86.6 75.4 55.1 37.4 28.1 19.1 16.4 11.5 9.90 8.21 7.09 4.50 2.36

please consult our VRLA technical handbook chapter 1.

All mentioned values are average values
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INDIVIDUAL DATA SHEETS

INDIVIDUAL DATA SHEETS

@A

110

LC-QA1270P

DIMENSIONS (MM)

Contents indicated (including the recycle marking, etc.)

are subject to change without notice.

SPECIFICATIONS

FOR STANDBY POWER SUPPLIES.
EXPECTED TRICKLE DESIGN LIFE: 15 YEARS AT 20°C.

Terminal type

18 M
— ﬁ
PN N STT & (
oHto— ) |
LE S] @ @y) . w
350+2 16642
265 63.
7 |0
137.8 e l &'{ H:‘AB' 79.8
i a ar | 1)
~ — ]
2l
—|~
L 343.6 N 164.5
< >

Battery case resin: flame retardant (UL94 V-0)

DURATION OF DISCHARGE VS. DISCHARGE CURRENT

* 30 ]
Nominal voltage 12V T
. . 20 \ 1 40°C :
Nominal capacity (20 hour rate) 70Ah N 1 N B B W N R
Length 350mm 10 ;, '
Dimensions Width 166mm a i
1 1
Height 175mm = 5 % 25°C :
Approx. mass 23.5kg o 3 )Q N
. 2
Terminal Mé bolt/nut j . \ .
153 ---------’-T- TETE =177
[0} o
20 hour rate 71Ah 2 ¥ 40 0°C : \ :
Capacity 10 hour rate 65Ah E : :
(25°C) 3 hour rate 55Ah 2 30 . 7 .
(o]
1 hour rate 46Ah g ! !
. == ===7HH- 7 -15°C T T = 1=1=1THMA
Fully charged battery < ! \
Impedance (25°C) 5mQ € 10 t \
40°C 102% 5 : :
Temperature dependency @ 25°C 100% 3 . .
of capacity (20 hour rate) 0°C 85% . .
-15°C 65% i i
] ]
After 3 menth i TS 0 @ 100 30 1000
Self-discharge .
After 6 th 82%
(25°C) eromen . Discharge current (A)
: After 12 month 64%
WATT TABLE (25°C) (Wattage/battery)

1,977 1,504 1,234 916 181 148 130 5.5 41 7
1,947 1,491 1,227 909 660 520 367 323 234 177 146 127 74.0 41 .5
1,867 1,463 1,197 899 655 5111 365 311 224 168 138 122 73.1 4.1“.2
1,814 1,436 1,173 884 641 509 358 306 221 166 137 120 73.0 3""7‘.8
10.8V 1,704 1,357 1,153 865 626 499 B85 299 219 165 135 119 12.5 3.(}.4
AMPERE TABLE (25°C) (Ampere/battery)

9.6V 200 146 118 85.9 628 48.4 34.8 27.1 19.4 15.0 125 105 6.50 3.53
Tov 199 144 17 85.0 1.2 477 33.9 27.0 19.1 149 124 104 650 353
Ty 197 140 116 838 60.9 473 337 2%.8 18.9 148 12.3 103 6.50 3.53
o5V 187 136 110 82.7 59.5 456 333 26.7 18.4 147 121 102 650 353
108y 77 132 108 814 51.1 4.0 294 2.9 17.8 144 12.0 101 650 3.47

All mentioned values are average values

LC-QA1270P

CHARGING METHOD (25°C)

CUT-OFF VOLTAGE

14.0A-

 350A-  © 70.0A-

¢ 140 -

: ) i 3.50A-
Trickleuse§ Control voltage: 13.6V - 13.8V Discharge current C 14.0A 35.0A © 70.0A ©140A 210m
¢ Initial current: 10.5A or smaller L : ; ; i
: Cut-off voltage i 10.5V i 102V P99V i 9.3V 8.7V
INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
100 T T
1 1 120
Charging voltage =1
2.275V/cell =100 —
—
0 % 80 \\\\\ I —
] c 5°C
i ™~ £ 40 AN \\ (41°F) -
= “\ o) I~ \\
[ SN b
S ~~ S 40 40°C 30°C 25°C
- ™~ = ° °
g \ 5 (104°F) (86°F) (77°F)
N 2 20
o
! 0
0 10 2 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.)

CONSTANT-VOLTAGE CONSTANT-CURRENT
CHARGE CHARACTERISTICS FOR TRICKLE USE

DISCHARGE CAPACITY BY TEMPERATURE
AND BY DISCHARGE CURRENT

160 16.0 120
Battery voltage
0.3 140 10 100 6.36eA
g r § 120 Charge quantity (to discharge quantityl __| 120 = %/ e
=T 2100 100 g < 80 /A/ 0.50CA
g -0-2 % Discharge = &>:
3 2 80 @ 100% (0.05CA*20H) 80 ¢ S 60 ] 1.00CA }
St % 4 ®: 50% (0.05CA*10H) b0 o g 7 — 2.00CA
g s Ch; . 5}
EREREE chiﬁgi voltage: 13.7V (2.28V/cell) = © 40 — S.00cA
S [ © 40 Charge current: 0.15CA 4.0 m ——
(3) Temperature: 25°C (77°F) 20
r 20 2.0
/ Charge current
L0 0 0.0 0
0 4 8 12 16 20 24 15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
20.0 x . .
' ' '
' ' '
1 1 1
15.0 : T T
= LT — : : :
o e || ; —— ! I §§\\\\e\\
@ 100 — : ; ~ .
g 10 i S ; 17.5A 6.5A —T 3.5A
E ™ : 70.0A : : :
= 210.0A | i . .
@ ] ] ]
E ] 1 1
E 50 : : :
= ' ' '
' ' '
1 1 1
U.U 1 1 1
0 1 2 4 6 8 10 20 40 60 2 4 8 10 20 40
| (min.) | (h) |
| ™ 1
Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety

please consult our VRLA technical handbook chapter 1.
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INDIVIDUAL DATA SHEETS INDIVIDUAL DATA SHEETS

LC-QA12110TP FOR STANDBY POWER SUPPLIES. LC-QA12110TP

EXPECTED TRICKLE DESIGN LIFE: 15 YEARS AT 20°C.
CHARGING METHOD (25°C) CUT-OFF VOLTAGE

Terminal type ) C550A- | 220A- | 550A- | 110A- | 220A-
DIMENSIONS (MM) 1 M8 Trickle use§ Cc.)throlvoltage: 13.6V - 13.8V Discharge current 22.0A 55.0A 110A 220A 330A
‘ 30 ¢ Initial current: 16.5A or smaller L : : : i
[h ! : Cut-off voltage i 10.5V i 102V P99V i 9.3V i 8.7V
Vi n N R n Y
P—p-—p-1- P ﬁ[ |
@G 8@ INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
M
40722 17312 100 ; i 120
_ 27542 _ 110 Charging voltage —
N L 2.275V/cell & 100 — |
1 I 2 0 2 NS~ [
f s £ 80 AR o
s - N e
S e 10 ~ 240 - - (41°F)
o = ‘\\ o ™~ ~
PN ke S— £ 40 40°C __30°C 25°C
g \\ -‘:;U (104°F) (86°F) (77°F)
~ 2 20
406 172 ©
1 0
Contents indicated (including the recycle marking, etc.) 0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
are subject to change without notice. Battery case resin: flame retardant (UL94 V-0) Temperature (°C) Storage period (mth.)

SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT
Name LC-QA12110TP = 30 - — CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
Nominal voltage 12V 20 §‘ . 4‘0°‘C‘ . CHARGE CHARACTERISTICS FOR TRICKLE USE AND BY DISCHARGE CURRENT
Nominal capacity (20 hour rate) 110Ah : i
- -/ s 160 16.0 120
Length 407mm 10 = . | Battery voltage
Dimensions Width 173mm \ : 03 O 14.0 100 0.0scA
Height 236mm = 5 \: \ 25°C g § 120 Charge quantity [to discharge quantity) __| 19 o = // .
Approx massﬂ 36.0kg 3 H ; T":: i = 100 10.0 © =80 = ggggﬁ
Terminal M8 T-shape m 7 . £ 0l g (@ Discharge = 2 ]
. 5 Lok oL H)- ___\ Y- a4-4d44HH 3 Z 80 = 100% (0.05CA*20H) 80 2 S 60 = 1.00CA
20 hour rate 1704h 5 Y40 L : S1 2 40 = 50% 10.05CA*10H] 60 5 g = — 2.00CA
o Capaci 10 hour rate 101Ah s : 5 s @Charge cg © 40 — | 3.00CA
apacity 2 ' ' < 01 < Charge voltage: 13.7V (2.28V/cell) ] 7
(25°C) 3h t 86Ah S 1 1 oI O 40 Charge current: 0.15CA 40 o /
our rate ® 30 | (3) Temperature: 25°C (77°F) 20
1 hour rate 75Ah 2 1 i 20 2.0
. R S A o IRRIIAN 44 +HH 0 / Charge current
i Fully charged battery c , |-15°C h L 0 0.0 0
mpedance (25°C) 4mQ) E| 10 \
£ T =\ 0 4 8 12 16 20 24 -15 0 15 30 45
40°C 102% ; + = Charge time (h) Battery temperature (°C)
Temperature dependency : 25°C 100% . .
of capacity (20 hour rate) : gec 85% 3 . .
_15°C 65% ' ' DISCHARGE CHARACTERISTICS
After 3 month 91% - ! ! 20.0 §
Sel:'dISCharge After 6 month 82% 1 3 10 30 100 300 1,000 ' ' '
(25°C) Discharge current (A) ' ' '
: After 12 month 64% ' ' :
15.0 : : :
WATT TABLE (25°C) (Wattage/battery) _ bensss : : .
) : = ~'~':= T ———__ I
S S S K . - — — —
! 2,987 2,270 1,872 1,391 1,017 197 124 g " N : N : 27.5A 10.0A 7 5.5A
° 110.0A
2,920 2,215 1,827 1,358 995 772 563 469 346 273 225 192 120 > 330.0A : : :
© ] ] 1
2,855 2,136 1,761 1,314 984 751 548 463 340 267 218 186 118 E 5.0 ! ! !
2,764 2,110 1,748 1,303 968 730 532 453 334 264 215 185 117 S ’ . ; :
2
10.8V 2,522 2,010 1,739 1,261 933 720 575) 442 328 258 212 183 116 61.6 E E E
UU 1 1 1
AMPERE TABLE [2500] [Ampere/batteryl 0 1 2 3 5 [7 ) ] 10 20 40 60 2 4 6 [hS] 10 20 40
min.
9.6V 272 212 175 133 96.7 76.7 53.6 432 302 233 19.7 16.1 104 5.50 Duration of discharge
9.9v 269 21 174 132 94.0 76.4 52.6 42.8 29.6 23.1 19.4 16.0 10.3 5.50
10.2v 268 210 172 130 E8k5) 75.9 52.1 42.3 29.4 22.9 19.1 15.9 10.2 5.50
. 245 198 164 128 92.5 75.4 51.5 41.8 28.8 22.6 19.0 15.7 10.1 5.50 . . - . . . .
L O A S SO S SO LS AL o1 N S The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
10.8V 232 192 160 126 79.9 65.4 46.4 39.7 28.1 22.3 18.9 155 10.0 5.39

please consult our VRLA technical handbook chapter 1.

All mentioned values are average values
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UP-VWO0645P

DIMENSIONS (MM)

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

SPECIFICATIONS
Name

FOR STANDBY POWER SUPPLIES.
EXPECTED TRICKLE DESIGN LIFE: 6 - 9 YEARS AT 20°C
ACCORDING TO EUROBAT.

IS AN AL
O
151702 3670
1303 o Lo
E 3 h
| [ ‘
:§c.’ ‘
150.2 i 33.2

Battery case resin: flame retardant (UL94 V-0)

DURATION OF DISCHARGE VS. DISCHARGE CURRENT

Terminal type
6.35

1]

(250

i ¥ 30 AR ;
Nominal voltage % 20 ‘ 1 !
Rated power (cell@10MR) 45W ‘ i 14001(:1 .
Length 15Tmm 10 y ;
7 T
Dimensions Width 34mm N/ :
) 5 \\¥
Height 100mm = AN 2590
Approx. mass 1.30kg ° 3 \\ \ X
Terminal Faston 250 = ) :
»»»»»» . AN
30 minute rate 56W Ko} ' '
- s = 60 0°C
Capacity 15 minute rate 98W E ; :
(25°¢C) 10 minute rate 135W S 30 . .
5 minute rate 205W § . Y
""" Fully charged b, ° F--F - = SRRl
ully charged battery = 1-15°C
Impedance (25°C) 10mQ E 10 : N\
40°C 102% 5 : P
Temperature d y 25°C 100% . .
of capacity (20 hour rate] : goc 85% 3 R R
-15°C 65% . !
After 3 month 91% X ! !
[S;Sl‘f’}:dllsmarge After 6 month 82% 0.1 0.3 1 ' 3 10 30 100
" After 12 month 4% Discharge current (A)
WATT TABLE (25°C) (Wattage/battery)

265 205 85 7.5 7.5 56.0 411 32.8 22.6 175 13.0 9.99 8.25 6.63 4.39 2.38

254 200 131 97.2 78.9 55.9 40.8 325 221 17.3 12.9 9.92 8.18 6.60 4.37 2.37

245 195 129 96.5 78.0 555! 40.4 32.2 21.7 16.9 12.8 9.86 8.12 6.55 4.33 2.37

231 180 123 93.4 75.4 55.0 39.3 31.5 20.8 16.4 12.6 9.85 8.07 6.48 4.31 2.36
5.40V 217 165 117 90.0 73.0 54.5 39.1 30.9 20.6 155 12.4 9.66 7.85 6.37 4.26 2.35
AMPERE TABLE (25°C) (Ampere/battery)

480V 477 368 239 170 137 957 699 557 38 295 219 167 138 0732 0397
495V 458 359 235 169 136 955 695 550 375 293 217 166 137 110 0729  039%
UBA0v 441 350 230 168 135 949 688 546 367 28 215 165 136 109 0721 039
U525V 416 323 220 163 130 940 670 535 353 277 211 164 135 108 0718 0393
Usa0v 390 296 209 157 126 932 667 525 350 242 208 162 131 106 0710 0391

All mentioned values are average values

UP-VW0645P

CHARGING METHOD (25°C)

CUT-OFF VOLTAGE

© 0.400A -

 160A-  4.00A-

¢ 8.00A-

© 16.0A-

Trickleuseg Cthrolvoltage: 6.80V - 6.90V Discharge current 1.60A 4. 00A . 8004 160 240n
i Initial current: 1.20A or smaller ; ; :
: Cut-off voltage 525V 510V 495V i 465V 435V
INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
100 : : 120
Charging voltage < 100
= T
B 2.275V/cell E \ ~ —
Y10 @ 80 \\\ =
T e <
g = 60 NI \\ 5°C
e = N -~ T w1eR
° ©
§ 1 \\ S 40 40°C  ——30°C 25°C
= S (104°F) (86°F) (77°F)
v a 20
©
(8]
0.1 0
0 10 20 30 40 50 60 0 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.)

CONSTANT-VOLTAGE CONSTANT-CURRENT
CHARGE CHARACTERISTICS FOR TRICKLE USE

DISCHARGE CAPACITY BY TEMPERATURE
AND BY DISCHARGE CURRENT

160 8.00 120
N Battery voltage
140 7.00 0.05CA
0.3 100 — 0.10CA
= I = Ch tity (to disch, tity)
§ = 120 arge quantity (to discharge quantity 6.00 s 0 / ggggﬁ
= £ 100 500 o 3 — — :
21075 4 (D Discharge 400 = ER —— 1.00CA
= 0 * . —_ .
Sl g ~ o oo, ga s = L — 2.00CA
<y o 60 @Charge 300 g 3 — 3.00CA
_‘E 101 8 Chargevoltage: 6.85V (2.28V/cell) ﬁ S 40
) o 40 Charge current: 0.15CA 2.00 B /
(@ Temperature: 25°C (77°F) 20
r 20 V \ 1.00
Charge current
L0 0 0.00 0
0 4 8 12 16 20 24 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
10.00 : : :
1 1 1
' ' '
7.50 : : :
' ' '
— regE=:s 1
> ~s \ T —— 1
® T . \\ . ™ :
& 5.00 . \ i 295 0.45A
= on | 9.0A : ' :
> 1 1 1
E 1 1 1
£ : : ‘
£ 250 : : :
(- ] ) 1
& 1 1 1
0.00 : : :
0 1 2 3 5 7 10 20 40 60 2 4 6 8 10 20 40
( (min.) L (h)
| ™

Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety

please consult our VRLA technical handbook chapter 1.
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UP-VW1220P

DIMENSIONS (MM)

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

SPECIFICATIONS

Nominal voltage 12v
Rated power'i;ell@WMR] 20W
""" Length 140mm
Dimensions Width 38.5mm
Height 100mm
Approx. masusw 1.30kg
Terminal Faston 250
30 minute rate 57TW
Capacity 15 minute rate 91W
(25°C) 10 minute rate 120W
""" 5 minute rate 180W
Impedance r;;},’&;hargm LElERy 40mQ
""" 40°C 102%
Temperature dependency | 25°C 100%
of capacity (20 hour rate) 0°C 85%
-15°C 65%
""" After 3 month 91%
lsze;:-cdlischarge After 6 month 82%
: After 12 month 64%

FOR STANDBY POWER SUPPLIES.
EXPECTED TRICKLE DESIGN LIFE: 6 - 9 YEARS AT 20°C
ACCORDING TO EUROBAT.

Terminal type

6.35
R | _
> s
® H \TL e
38502 - o 1{r
e +15 (250)
(25) 140-0.5
==
#ﬁ | ﬁﬁ [l
= I -
— 010
3 59
= 3

|

|
I

|
|

Battery case resin: flame retardant (UL94 V-0)

DURATION OF DISCHARGE VS. DISCHARGE CURRENT

¥ 30 I ; ;
20 \ : :
A\ ' T
A\ 40°C N
10 AN ya
N\ yAan) [ ]
N\
| 5
£ 1 1
3 . 25°C 1|}
[J) ]
aid 1
£ \ -
8 60""""7' CTTII S TN
2 v
s 0°C {1\ :
s ' '
5 | 3 BVA\IE
s : :
D_: r==r<=--1rf-r7-r \ F==~==~171rMf
= 'o ]
E 10 —15IC :
5 1 1
3 : :
¥ : :

0.1 03 1 3 10 30 100

Discharge current (A)

WATT TABLE (25°C)

(Wattage/battery)

237 180 120 91.0 75.0 57.0 41.8 33.4 23.0 17.8 13.2 10.2 8.39 6.75 4.47 2.42
227 173 116 89.1 74.0 54.5 39.3 31.6 21.3 16.7 12.5 9.56 7.88 6.36 4.21 2.29
217 167 113 87.0 73.0 52.0 37.9 30.2 20.3 15.9 12.0 9.24 7.60 6.14 4.05 2.22
197 152 108 84.5 69.5 49.5 35.4 28.3 18.7 14.8 11.6 8.86 7.26 5.83 3.88 2.12
10.8V 177 137 102 82.0 66.0 47.0 33.7 26.6 17.8 13.4 10.7 8.33 6.77 5.49 3.68 2.02

AMPERE TABLE (25°C)

(Ampere/battery)

9.6V 213 161 107 791 647 487 356 284 195 150 111 0851 0701 0563 0373  0.231
Toev 204 156 104 775 638 462 335 268 180 141 105 0800 0458 0530 0351  0.217
THov 195 150 101 757 629 44k 323 256 172 134 101 0773 0635 0512 0338 0211
Tq0sv 177 137 940 735 599 423 302 241 159 125 0971 0742 0606 0487 0323  0.202
T108v 159 123 911 713 569 402 287 226 151 113 0895 0697 0565 0458 0306  0.193

All mentioned values are average values

UP-VW1220P

CHARGING METHOD (25°C)

CUT-OFF VOLTAGE

© 0.200A -

© 0.800A- : 2.00A-

¢ 4.00A-

¢ 8.00A-

Trickleuseg Control voltage: 13.6V - 13.8V Discharge current © 0.800A 2 00A 4 00A © 8.00A C2.0n
i Initial current: 0.600A or smaller ; ; ; i
H Cut-off voltage ¢ 10.5V :10.2v P99V i 9.3V 8.7V
INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
100 120
Charging voltage = 100
2.275V/cell < w-\\
- % \ \ \—\_\\‘
5 10 = C g0 \\\
g .‘E’ \\ T~ 5°C
g S 60 (41°F) |
b= = 2 ~ —~
[
8 ~— S 40 40°C ___30°C 25°C
5 S (104°F)  (86°F) (77°F)
s T 20
S
0.1 0
0 10 30 40 50 80 0 2 4 6 8 10 12 14 16 18 20

Temperature (°C)

Storage period (mth.)

CONSTANT-VOLTAGE CONSTANT-CURRENT
CHARGE CHARACTERISTICS FOR TRICKLE USE

DISCHARGE CAPACITY BY TEMPERATURE
AND BY DISCHARGE CURRENT

160 16.0 120
| Battery voltage
140 14.0 0.05CA
= 03 120 ch tity (to disch tity) 12.0 100 —— 0.10CA
9 arge quantity (to discharge quantity) — 0 —
el = = 80 — 0.25CA
£ £100 100 g gV = —— 0.50CA
g 10.2 < 80 / (1) Discharge 8.0 % = 40 / 1.00CA
= 100% (0.05CA*20H - G .
sl g = 50% [(gUSCAﬂOH]] = g V — 2.00CA
o 2 60 . 60 o @ ]
s 012 ®gﬂare ltage: 13.7V (2.28V/cell) 5 © 40 3.00CA
1< It
ST S 40 Chgigz‘gjr?gﬁt oisca U140 a ]
| 20 (3) Temperature: 25°C (77°F) 20 20
Charge current '
L0 0 / \\ 0.0 0
0 8 12 16 20 24 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
20.0 T T T
15.0 ; ; ;
e HH - - || :
B — T T R
10.0 g ; I 0.18A
g N Lo : 1.0 :
3 1200 @ 70A : :
© : : :
= L 1 1
g 5.0 ! ! !
S ' ' '
= : : :
0.0 H H H
0 4 6 8 10 20 40 60 2 4 6 8 10 20 40
L (min.) (h)

Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety

please consult our VRLA technical handbook chapter 1.
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UP-VW1228P

DIMENSIONS (MM)

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

SPECIFICATIONS

Nominal voltage 12v
Rated power'i;ell@WMR] 28W
""" Length 15Tmm
Dimensions Width 64.5mm
Height 100mm
Approx. masusw 1.85kg
Terminal Faston 250
30 minute rate 80W
Capacity 15 minute rate 151W
(25°C) 10 minute rate 200W
""" 5 minute rate 320W
Impedance r;;},’&;hargm LElERy 23mQ
""" 40°C 102%
Temperature dependency | 25°C 100%
of capacity (20 hour rate) 0°C 85%
-15°C 65%
""" After 3 month 91%
lsze;:-cdlischarge After 6 month 82%
: After 12 month 64%

FOR STANDBY POWER SUPPLIES.
EXPECTED TRICKLE DESIGN LIFE: 6 - 9 YEARS AT 20°C
ACCORDING TO EUROBAT.

6.35
® 1) Terminal type
S o o] Ys
Q 9 9 =
[0} (250)
15170 645792
(65.15) > (48)
| lg [ )|
T
ot
2
(150.2) (63.7)

Battery case resin: flame retardant (UL94 V-0)

DURATION OF DISCHARGE VS. DISCHARGE CURRENT

¥ 30 \ T :
20 — 2
A\ 40°C I
10 ya
N\ /{ T
5
= \ o 1
3 N\ 25C:
Q ]
E’ 1
5 X 60 0°¢ :
B 1 1
c ] ]
2 30 :
© 1 1
5 L L
e R 1 4 R )\ o R A
= -15°C
E|10 ; W
: \
5
3

0.1 03 1 3 10 30 100

Discharge current (A)

WATT TABLE (25°C)

(Wattage/battery)

415 320 200 151 113 80.4 60.0 50.4 37.2 28.8 20.1 15.2 12.5 10.3 6.26 3.01
391 274 170 144 109 78.7 59.6 49.2 36.4 28.6 20.0 15.1 12.4 10.1 6.23 3.00
365 261 165 137 106 77.0 57.1 47.8 34.5 27.0 19.2 14.8 11.9 9.85 5.97 2.90
331 237 158 131 101 741 55.6 46.8 33.2 26.2 18.8 14.5 11.8 9.75 5.94 2.89
298 213 149 125 96.9 71.2 52.1 43.2 31.0 23.3 17.4 13.4 10.8 9.02 5.5 2.71

AMPERE TABLE (25°C)

(Ampere/battery)

9.6V 36 269 166 132 107 801 58 467 320 247 183 140 115 0926 0613 0332
Toev 335 256 161 126 103 785 582 455 314 245 182 139 14 0922 0610 0331
THov 314 244 157 119 100 768 588 443 297 232 174 134 110 0885 0584  0.320
05V 285 221 150 114 957 740 543 433 286 224 148 129 105 0876 0581 0310
108V 256 199 142 109 917 711 508 400 267 200 158 123 100 0810 0542 0298

All mentioned values are average values

UP-VW1228P

CHARGING METHOD (25°C) CUT-OFF VOLTAGE

{0290A- © 1.16A- 290A-  580A- : 11.6A-

Trickleuseg Cthrolvoltage:13.6V—13.8V Discharge current 116A 2.90A 5804 116A 174A
i Initial current: 0.870A or smaller ; ; ; :
H Cut-off voltage ¢ 10.5V i 102V P99V i 9.3V
INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
100 120
e 2 W =
) =
_ ce _g \ \ _\_\\‘
£ 10— g 80 N
§ — s \\ I~ 5°C
: ~ g 4 ~< T~ TP
= ~ =
g S~ E 40 40°C | 30°C 25°C
= S (104°F)  (86°F) (77°F)
n @
S 20
(8]
0.1 0
0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.)

CONSTANT-VOLTAGE CONSTANT-CURRENT
CHARGE CHARACTERISTICS FOR TRICKLE USE

DISCHARGE CAPACITY BY TEMPERATURE
AND BY DISCHARGE CURRENT

160 16.0 120
L 140 Battery voltage 140
03 | b1558
g < 120 Charge quantity [to discharge quantity) —— 12.0 _ // .
=L = = _ 80 0.25CA
< £ 100 10.0 :.j, = — — 0.50CA
= 10.2 ° / (1) Discharge = = // ’
3 & 80 = 100% [0.05CA*20H) 180 ¢ g 0 = 1.00CA
SF 3 = 50% (0.05CA*10H) F 3 — 2.00CA
= © 60 (2)Charge 160 2 8 40 — | 3.00CA
2 lo1< Charge voltage: 13. 7V[2 28V/cell] © . )
o © 40 Charge current: 0.15CA 40 o /
| 20 (3 Temperature: 25°C (77°F) 20 20
Lo 0 / \ Charge current 0:0 0
0 4 8 12 16 20 24 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
20.0
15.0 T T T
= -..;;; - - — L | :
< i\\:~~§ E — E —— \E\
3 I\ ; 6.2A ; ;
e 18.6A  12.4A | . .
TU ] ] ]
o 1 1 1
E 50 V V V
; 1 1 1
i . : :
0.0 : : :
0 1 2 4 6 8 10 20 40 60 2 4 6 8 10 20 40
e (min.) e (h) |
Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.

119



INDIVIDUAL DATA SHEETS INDIVIDUAL DATA SHEETS

UP-VWA1232P FOR STANDBY POWER SUPPLIES. UP-VWA1232P

EXPECTED TRICKLE DESIGN LIFE: 6 - 9 YEARS AT 20°C

ACCORDING TO EUROBAT.
CHARGING METHOD (25°C) CUT-OFF VOLTAGE

Terminal type (option) H _ B o o ;
DIMENSIONS (MM) ypetop ) ¢ Control voltage: 13.6V - 13.8V Discharge current ?"282’* ;ﬁgﬁ : 2ggﬁ : ?‘2"32 : 1; Eﬁ
6.35 Trickleuse : . § Uo b § o : G :
4.75 i Initial current: 0.900A or smaller ; . ; i
r'—w o H Cut-off voltage ¢ 10.5V :10.2v P99V i 9.3V i 8.7V
w \-;L
o] sy
B
o) LJ u « o[ d INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
(187) (250) 120
100
151+1 % Charging voltage
+ — 100
2 <23 2.275V/cell = S e
jimal ﬁ;ﬁ o \ \ I e
: £ 0 g % AN
] S L
= ) 3 c \\ ™~ 5°C
o~ T3} = ~ S 40 N |
= = o S 2 N T~ — | wrn
—_ — = T~ o
3 3 g T~ £ 40 40°C — 30°C 25°C
= 5 s (104°F)  (86°F) (77°F)
» T 20
©
! O
f 0.1 0
Contents indicated (including the recycle marking, etc.) 0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
are subject to change without notice. Battery case resin: flame retardant (UL94 V-0) Temperature [°C) Storage period [mth.)
SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT
Name UP-VWA1232P1/P2 — 30 CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
Nominal voltage 12V 20 \} } + } } + CHARGE CHARACTERISTICS FOR TRICKLE USE AND BY DISCHARGE CURRENT
,,,,,, NN\
Rated power (cell@10MR) 32W NN 40°C e
power < r /] — 160 16.0 120
Length 15Tmm 10 7 T | Battery voltage
; : . /7 L 140 14.0 0.05CA
Dimensions Width 5Tmm 5 1 1 0.3 100 0.10GA
1 1 pa— p— . - - -
Height 100 —_ \¥ o = = 120 Charge quantity (to discharge quantityl __| 19 g __ |
""" = o (i N\ bttt . ol S = — 80 / 0.25CA
Approx. mass 2.00kg o X\ . c £100 100 & < / / 0.50CA
""" o f . —
Terminal Faston 250 & 187/250 g N : £ 1025 / (@ Discharge £ = e
»»»»»» < F--l4--1HA-+ cERHEAA-144 T 3 > 80 = 100% (0.05CA*20H) 80 ¢ 5 60— 1.00CA
30 minute rate 97W @ 60 0°C ! ' o | @ = 50% (0.05CA*10H) > 3 / — 2.00CA
0 i Y ' ' o 2 60 (@ Charge 60 g 8 — 3.00CA
Capacity 15 minute rate 165W Z : : ERRERE 40 Charge voltage: 13.7V (2.28V/cell) 40 3 40 /
; - oo Charge current: 0.15CA . m
(25°C) 10 minute rate 210W 'r% 30 . . (3 Temperature: 25°C (77°F) 20
5 minute rat 339W 5 : . I 20 2.0
""" mnerEe a P 1 1 3_._.5 «-|- 4 4L / \\ Charge current
i Fully charged battery = -15°C L0 0 0.0 0
mpedance (25°C) 25m0) gl 10 et N
= : \ 0 4 8 12 16 20 24 -15 0 15 30 45
‘‘‘‘‘‘ . \
40°C 102% 5 ! ! Charge time (h) Battery temperature (°C)
Temperature dependency : 25°C 100% 3 . .
of capacity (20 hour rate) 0°C 85% . .
-15°¢ 65% . . DISCHARGE CHARACTERISTICS
'''''' 1 1
After 3 month 91% > 1 01 0.3 1 3 10 0 100 20.0
Sel:—dlscharge After 6 month 82% ’ ' ' ' ' '
(25°C) Discharge current (A) . : :
: After 12 month 64% ' ' 1
15.0 . : .
WATT TABLE (25°C) (Wattage/battery) = ’ : _\E\
> —_—
. . o 1 I 1 1
Cut-off | 3min._| Smin. | 10min. mmmmmmm-mmmm g — ; ~ N LS
! bl 339 210 165 130 97.0 711 569 418 315 225 16.6 13.8 17 739 386 = . 7.0A - 1.75A - '
— 1 1 1
418 290 179 157 127 95.0 70.7 55.5 40.9 31.3 22.4 16.5 13.7 1.4 7.36 3.85 'E 21.0A . . .
391 276 174 149 124 93.0 67.7 53.9 38.8 29.6 215 15.9 13.2 1.2 7.04 3.72 g 5.0 . . :
N 1 1 1
355 251 166 143 118 89.5 65.9 52.8 37.3 28.6 203 15.8 13.1 1M1 7.01 3.71 . . . .
10.8V 318 226 157 137 13 86.0 61.7 48.8 34.8 255 19.5 14.6 12.0 10.3 6.53 3.47 . : ;
0.0 . . .
AMPERE TABLE (25°C) (Ampere/battery) o 1 2 3 5 [7 | 10 20 4 60 2 b6 {8] 10 20 40
in. h
9.6V 36.9 27.8 171 13.7 11.0 8.29 6.06 4.83 3.31 2.56 1.89 1.45 1.19 0.958 0.634 0.344 Duration of discharge
9.9v 34.7 26.5 16.7 13.0 10.7 8.12 6.02 471 3.25 2.54 1.88 1.44 1.18 0.954 0.631 0.343

10.2v 32.5 25.2 16.3 12.3 10.3 7.95 5.77 4.58 3.08 2.40 1.80 1.38 1.14 0.916 0.604 0.331

10.5V 29.5 22.9 15.5 11.8 9.90 7.65 5.61 4.48 2.96 2.32 1.76 1.33 1.07 0.906 0.602 0.320

10.8V 26.4 20.6 14.6 11.3 9.48 7.35 5.26 414 2.76 2.07 1.64 1.28 1.03 0.838 0.560 0.309

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.

All mentioned values are average values
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UP-VW1236P

DIMENSIONS (MM)

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

SPECIFICATIONS

FOR STANDBY POWER SUPPLIES.
EXPECTED TRICKLE DESIGN LIFE: 6 - 9 YEARS AT 20°C
ACCORDING TO EUROBAT.

6.35
® gl
S o o] e
&5 51 b
[0) (250)
151708 64572
(65.15) > (48)
I lg I ]
:(\;.
’ (150.2] 637)

Battery case resin: flame retardant (UL94 V-0)

DURATION OF DISCHARGE VS. DISCHARGE CURRENT

Terminal type

— 30
Nominal voltage 12v 20 \ T T
»»»»»» A\
Rated power (cell@10MR) 36W A
Length 15Tmm 10
Dimensions Width 64.5mm 5
Height 100mm =
Approx. mass 2.05kg ° 3
""" o
Terminal Faston 250 }:‘E 1] 11
30 minute rate 102W ?
s X 60
Capacity 15 minute rate 169W k]
(25°C) 10 minute rate 224W § 30
©
5 minute rate 348W g
Fully charged battery z R 1
Impedance (25°C) 21mQ E 10
40°C 102% 5
Temperature dependency | 25°C 100% 3 : :
of capacity (20 hour rate) 0°C 85% R R
-15°C 65% ; ;
After 3 month 91% X : :
lsze;:-cdlls‘:harge After 6 month 82% 0.1 03 1 3 10 30 100
Discharge current (A)
: After 12 month 64%
WATT TABLE (25°C) (Wattage/battery)
461 348 224 169 140 102 73.3 58.3 44.1 34.5 24.3 18.6 15.1 12.7 7.60 4.02
434 298 190 161 135 99.5 72.8 56.9 43.3 34.2 24.2 18.4 15.0 12.4 7.56 4.01
406 283 185 153 131 97.4 69.8 5.3 41.0 32.3 23.1 18.1 14.4 12.1 7.24 3.87
368 258 177 146 125 93.7 67.9 54.1 39.4 31.3 22.6 17.7 14.3 12.0 7.21 3.86
331 232 167 140 120 90.1 63.6 50.0 36.8 27.9 21.0 16.4 13.1 1.1 6.72 3.61
AMPERE TABLE (25°C) (Ampere/battery)

9.6V 381 287 177 141 114 857 626 499 342 264 19 150 123 0990 0655 0355
Toev 359 274 173 134 110 839 622 485 335 262 195 149 122 0986 0652  0.354
THov 335 260 168 128 107 821 59 473 318 248 186 143 117 0946 0624 0342
05V 304 237 160 122 1023 791 580 463 305 240 182 137 110 0936 0622 0330
T108v 273 213 154 117 980 760 543 428 285 204 149 132 107 0866 0579 0319

All mentioned values are average values

UP-VW1236P

CHARGING METHOD (25°C)

CUT-OFF VOLTAGE

 0310A- © 1.24A- : 3.10A-  6.20A-

124 -

Trickleuseg Cthrolvoltage:13.6V—13.8V Discharge current 124 310A 620 12.4A 1g6n
¢ Initial current: 0.930A or smaller L ; i H P
: Cut-off voltage (V) : 10.5 ¢ 102 : 9.9 i 93 i 8.7
INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
100 ‘ : 120
Charging voltage <100
= —
B 2.275V/cell < N T
i g — e 8 \\\
g s \\ T~ 5°C
o c 60 (41°F) |
2 g ~ T~
g ~— ) 4°C _30°C 25°C
z 5 (104°F)  (86°F) (77°F)
L @
n & 20
&)
0.1 0
0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.]

CONSTANT-VOLTAGE CONSTANT-CURRENT
CHARGE CHARACTERISTICS FOR TRICKLE USE

DISCHARGE CAPACITY BY TEMPERATURE
AND BY DISCHARGE CURRENT

Duration of discharge

160 16.0 120
_0 ; 140 Battery voltage 140 100 ggggﬁ
; = 120 Charge quantity (to discharge quantity) ——| 12.0 s — s / 0.25CA
27  Z100 100 g, = s s— 0.50CA
C
= 102 & / (@ Discharge 2 S // 1.00CA
E 2 80 - . 180 © 60 :
3 3 = 100% (0.05CA*20H) g o V L — 2.00CA
@ = 509 « :
=3 B Dorarge ™ 160 § S 4 —— 3.00CA
2 Ch ltage: 13.7V (2.28V/cell ©
S r 01 5 40 Chiigivc"uﬁ?é’ﬁt 0. 15(:[A feell ] 40 @ ]
| 20 (3 Temperature: 25°C (77°F) 20 20
Charge current ’
L0 0 / \\ 0.0 0
0 4 8 12 16 20 24 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
20.0 : : :
15.0 . . .
= rEgEz:z . . :
@ b - — —
& — ‘_\: \\ ! \ '\?\\
= 10.0 0.31A
S : 6.2A : 1.55A R
= 18.6A ! : :
c 1 1 1
£ : : :
5 50 1 1 1
= ' ' '
0.0 . . .
0 1 2 3 5 7 10 20 40 60 2 4 6 8 10 20 40
( (min.) e (h)

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety

please consult our VRLA technical handbook chapter 1.
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UP-VW1245P

DIMENSIONS (MM)

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

SPECIFICATIONS

FOR STANDBY POWER SUPPLIES.
EXPECTED TRICKLE DESIGN LIFE: 6 - 9 YEARS AT 20°C
ACCORDING TO EUROBAT.

6.35
® o Terminal type
¢ o o] o
& O O =
[0) (250)
15
151705 645%02
(65.15) > (48)
[
| 1 [ )|
0w
ey
o
SJ(
=]
(150.2) (63.7)

Battery case resin: flame retardant (UL94 V-0)

DURATION OF DISCHARGE VS. DISCHARGE CURRENT

, ¥ 30 us 17
Nomlnalvolt'g‘gue 12v 20 1 1 1 1
Rated power (cell@10MR) 45W © 40°C :
""" Length 151mm 10 .// .
Dimensions Width 64.5mm ; ¥J '
Height 100mm = N\ 2500
Approx. masusw 2.55kg ® 3 \\.\ :
Terminal Faston 250 g L__L 111 __/{ dilliEE Rl
30 minute rate 112W g ¥ 60 e : .
Capacity 15 minute rate 195W “2 : '
(25°C) 10 minute rate 270W -2 30 . .
""" 5 minute rate 410W ;50 R _i_"/__ \ TTTT
Impedance rzllslt)étl:harged battery 20mQ E 0 : -15°C \\?\ ‘
""" 40°C 102% 5 t
Temperature dependency : 25°C 100% 3 . .
of capacity (20 hour rate) 0°C 85% H H
-15°¢C 65%
""" After 3 month 91% X : :
Self-discharge After 6 month 82% 0.1 0.3 1 3 10 30 100
(25°C) Discharge current (A
: After 12 month 64%
WATT TABLE (25°C) (Wattage/battery)
530 410 270 195 159 112 82.1 65.7 45.2 34.9 26.0 20.0 16.5 3.3 8.79 4.76
509 400 263 194 158 11 81.6 65.1 44.3 34.7 25.9 19.8 16.4 13.2 8.75 4.75
490 390 258 193 156 110 80.8 b4.4 43.4 33.9 25.6 19.7 16.2 13.1 8.65 4.73
463 360 246 187 151 109 78.7 63.0 41.7 32.8 25.2 19.5 16.1 13.0 8.62 4.72
434 330 234 180 146 108 78.3 61.8 41.3 31.1 24.7 19.3 15.7 12.7 8.52 4.69
AMPERE TABLE (25°C) (Ampere/battery)

9.6V 477 368 239 170 137 957 699 557 382 295 219 147 138 0732 0397
Toev 458 359 235 169 136 955 695 550 375 293 217 166 137 110 0729 039
THov k1 350 230 168 135 949 688 546 367 28 215 165 136 109 0721 039
05V 416 323 220 163 130 940 670 535 353 277 211 164 135 108 0718 0393
108V 390 296 209 157 126 932 667 525 350 242 208 162 131 106 0710 0391

All mentioned values are average values

UP-VW1245P

CHARGING METHOD (25°C)

CUT-OFF VOLTAGE

© 0.400A -

©1.60A-

¢ 4.00A-

© 8.00A

- i 160A-

Trickleuseg Cthrolvoltage:13.6V—13.8V Discharge current 1.60A 4. 00A . 8004 160 240n
i Initial current: 1.20A or smaller ; ; ; :
H Cut-off voltage ¢ 10.5V :10.2v P99V i 9.3V 8.7V
INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
100 120
Dl e O
. ce = —
7 2 N I e
ey c 80 NN
= : N s
o € 60 ~ (41°F) =
= ~ i) ™~ ~
8 N 40 40°C __30°C 25°C
= E (104°F)  (86°F) (77°F)
(%) (,_)’?,— 20
0.1 0
0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.)

CONSTANT-VOLTAGE CONSTANT-CURRENT
CHARGE CHARACTERISTICS FOR TRICKLE USE

DISCHARGE CAPACITY BY TEMPERATURE
AND BY DISCHARGE CURRENT

Duration of discharge

160 16.0 120
L 140 Battery voltage 14.0
03 | i
<[ <120 Charge quantity (to discharge quantity) — 12.0 _. %/ .
T 2o 100 8 g =T — 0:556A
c p= . S =X .
[ =
g 10.2 § 80 (D) Discharge 8.0 '::ou 2 60 // ooen ’
s} o = 100% (0.05CA*20H) . > = .
&r & = 50% (0.05CA*10H) > 3 y — 2.00CA
5|gq 8 60 Charge (2.28V/cell 602 S 40 — 3.00CA
1< Ch ltage: 13.7V (2.28V/cell ©
S S 40 Charge current:015CA | 40 @ ]
T ture: 25°C (77°F)
| 20 (@) Temperature 20 20
/ Charge current
L0 0 0.0 0
0 4 8 12 16 20 24 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
15 ; ; ;
14 : : :
13 : 5 5
‘. ' : :
12 = : SN : ~L ;
y — T ~ RN N Y
s ! N N\ \ 1 'y
& 10 : . T — 0.4A
= : \ : 2.0A :
29 ; 0A ;
© ' ] '
(=] ] ] ]
E 8 26.0A — 8.0 . :
8 : : :
7 . : :
6 i . .
5 : : :
0 1 2 5 10 20 40 60 2 4 6 8 10 20 40
| (min.) k (h) |

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.
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UP-PW1245P

DIMENSIONS (MM)

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

SPECIFICATIONS

FOR STANDBY POWER SUPPLIES.
EXPECTED TRICKLE DESIGN LIFE: 10 - 12 YEARS AT 20°C
ACCORDING TO EUROBAT.

6.35
® mL Terminal type
@ {} @ L
& O O] L
o (250)
151°08 645792
65.15 > 48
( ) E (48)
| 1 I8 )|
00
T
o
g
=)
(150.2) (63.7)

Battery case resin: flame retardant (UL94 V-0)

DURATION OF DISCHARGE VS. DISCHARGE CURRENT

- F 30 I ;
Nominal voltage 12v 20 T N
""" Il T
Rated power (cell@10MR) 270W 00 :
Length 151Tmm 10 : +- :
Dimensions Width 64.5mm \ ./
_| s \4
Height 100mm = NN 500
,,,,,, 3 \
Approx. mass 2.55kg ® : :
»»»»»» o)
Terminal Faston 250 5 : / :
30 minute rate 112w 2 d \ X
s g 0°C
Capacity 15 minute rate 195W ks 8 :
c
(25°C) 10 minute rate 270W 2 30 . .
o 1 1
5 minute rate 410W 3 : \
— it Al i -r oc |7 - T [T
Fully charged battery < , -15°C \
Impedance (25°C) 20m0 £ 10 . N
,,,,,, N
40°C 102% 5 H H
Temperature dependency : 25°C 100% 3 . .
of capacity (20 hour rate) 0°C 85% H K
-15°C 65% ! !
After 3 month 91% X 1 ! !
pellriSchatds After 6 month 82% 01 03 1.0 3 10 30 100
(25°C) Discharge current (A)
: After 12 month 64%
WATT TABLE (25°C) (Wattage/battery)

530 410 270 195 159 112 82.1 65.7 45.2 34.9 26.0 20.0 16.5 13.3 8.79 4.76
509 400 263 194 158 m 81.6 65.1 443 34.7 25.9 19.8 16.4 13.2 8.75 4.75
490 390 258 193 156 110 80.8 b4.4 43.4 33.9 25.6 19.7 16.2 13.1 8.65 4.73
463 360 246 187 151 109 78.7 63.0 41.7 32.8 25.2 19.5 161 13.0 8.62 4.72
434 330 234 180 146 108 78.3 61.8 41.3 31.1 24.7 19.3 15.7 12.7 8.52 4.69
AMPERE TABLE (25°C) (Ampere/battery)

9.6V 477 368 239 170 137 957 699 557 38 295 219 167 138 0732 0397
Toev 458 359 235 169 136 955 695 550 375 293 217 166 137 110 0729  0.39
Tqo2v k1 350 230 148 135 949 688 546 367 286 215 165 136 109 0721 039
Tq05V 416 323 220 163 130 940 670 535 353 277 211 164 135 108 0718  0.393
108V 390 296 209 157 126 932 667 525 350 242 208 162 131 106 0710  0.391

All mentioned values are average values

UP-PW1245P

CHARGING METHOD (25°C)

CUT-OFF VOLTAGE

D16A- G 4A-

CgA-

Disch . 0.4A - : : 16A -
Trickle use | Cthrolvoltage: 13.6V - 13.8V ischarge curren 1.6A LA C8A L 1A 2A
i Initial current: 1.2A or smaller : : '
H Cut-off voltage 10.5V :10.2v P99V i 9.3V 8.7V
INFLUENCE OF TEMPERATURE ON TRICKLE LIFE
100 ; T 120
@ Charging voltage 100
2.275V/cell = Y~ —T—
7 2 \\\ T
s 10 s 80 AN N
> c T~ 5°C
o
3 ER AN (41°F)
8 2 ™~ ~
. X S 40 40°C | 30°C 25°C
¢ g (104°F) | (86°F) (77°F)
3
8 20
0.1 0
0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16 18 20
Temperature (°C) Storage period (mth.)

CONSTANT-VOLTAGE CONSTANT-CURRENT
CHARGE CHARACTERISTICS FOR TRICKLE USE

DISCHARGE CAPACITY BY TEMPERATURE
AND BY DISCHARGE CURRENT

(min.)

(h)

Duration of discharge

1€

160 16
B Batlteryvollal[]e 120
[ 03 140 e — ] 14 100 0.05CA
— — tity (to di ity
é i s 120 arge]quan ity ]o iscl ar]ge quantity| 12 - // 0.10CA
= £ 100 =T e - 0.25CA
g - 0.2 E // /’é Dischlarge l l L‘og E / ; '
3 > 80 /17715 10w oosearzon 8 g £ 40 1.00CA
N ) oA | = s0% 0.0scaton) - T y ] 2.00CA
& s 60 n (@ Charge 6 £ 5 —
< 5 /“ ) \ Charge voltage: 13.65V (2.275V/cell) © O 40 3.00CA
© 0.1 40 V2 Charge current: 0.15CA 4 @
AN \ @ Temperature: 25°C (77°F) /
B 20 |2 2 20
4 \\\- \\ Charge current
) oF—1 === T=—==d === 0 0
4 8 12 16 20 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
DISCHARGE CHARACTERISTICS
15 ; ; ;
14 : : :
18 : : :
’i L ]
12 = ; S§ : Ll ;
; —— T N N N .
= : N N\ A\ CY
& 10 : : — 0.4A
£ : \ : 2.0A 08A
29 T 0 ;
2 : : :
€ 8 24.0A — 8.0A : .
E H H H
7 ; ; ;
6 ; ; ;
5 : : :
0 1 2 5 10 20 40 60 2 4 6 8 10 20 40

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.
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LC-CA1212P

DIMENSIONS (MM)

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

SPECIFICATIONS

Name

LC-CA1212P/P1

FOR MAIN POWER SUPPLIES.

CYCLE LONG-LIFE TYPE

T

151

+1.5
-0.5

13.540.75

(6)
n

+1.5
94 0’5

!
!
|
|
:

Battery case resin: standard (UL94 HB)

DURATION OF DISCHARGE VS. DISCHARGE CURRENT

Terminal type (option)

475

6.35

i

[3¢)

(187)

p \*L S

" F 30 HEEI
Nominal voltage 12V - -
,,,,,, 20
Nominal capacity (20 hour rate) 12Ah . 40°C .
Length 151mm 10 \N :
) : N\ T
Dimensions Width 98mm AN 25°C
—| 5 AVA\
Height 100mm = ?\\\ 1
,,,,,, 1 1
3
Approx. mass 3.80kg % . )\ \1 .
Terminal Faston 187/250 8 / \§\ .
,,,,,, ] | S H-4---- \ - -r1- - -
20 hour rate 12.0Ah 2 v 0 0°c \ :
Capacity 10 hour rate 11.0Ah E 7 %\
(25°C) 3 hour rate 9.3Ah 2 30 ! \\
©
1 hour rate 8.5Ah g —-15°C \
—_ T H=1=|-=-FFrHrlt-*r - r
mrerke: rzllslt)étl:harged battery 15ma E 10 ' 1 X
,,,,,, = ' N\
40°C 102% . - (—_
] ]
Temperature dependency : 25°C 100% 3 . .
of capacity (20 hour rate) 0°C 85% . .
-15°C 65% : :
After 3 month 91% - 1 : :
Self-discharge o 0.3 3 10 30 100
(25°C) atteriimonth et Discharge current (A)
: After 12 month 64%
WATT TABLE (25°C) (Wattage/battery)

mmmmmmm-mmmm

9.6V 679 559 384 183 137 105 70.3 54.5 38.1 28.8 24.1 21.7 133 7.22

99V 649 537 373 288 241 177 135 104 69.9 54.2 37.8 28.8 24.1 21.7 13.3 7.22

' 506 363 282 235 177 134 102 69.1 53.9 37.5 28.8 24.0 21.6 13.2 7.21

475 343 271 231 172 133 100 68.5 53.3 36.9 28.7 24.0 21.6 13.2 7.20

108V 495 434 321 261 225 166 123 98 66.1 52.1 36.3 28.4 23.8 215 13.1 7.18
AMPERE TABLE (25°C) (Ampere/battery)

Cut-off

mmmmmm--mmmm

9.6V 61.1 50.1 34.3 25.9 213 15.6 1.7 8.90 5.95 4.60 3.20 2.41 2.01 1.81 0.602
58.4 48.2 33.3 25.0 20.8 15.1 1.5 8.80 5.92 4.58 3.18 2.41 2.01 1.81 1.1 0.602
54.6 45.4 32.4 24.5 20.3 15.1 1.4 8.70 5.85 4.55 3.15 2.41 2.00 1.80 1.10 0.601
50.0 42.6 30.6 23.6 19.9 14.7 1.3 8.50 5.80 4.50 3.10 2.40 2.00 1.80 1.10 0.600
10.8V 44.5 38.9 28.7 22.7 19.4 14.2 10.5 8.30 5.60 4.40 3.05 2.38 1.99 1.79 1.09 0.598

All mentioned values are average values

LC-CA1212P

CHARGING METHOD (25°C) CUT-OFF VOLTAGE

D 24A- G 6A-

Disch t 0.6A - : i 12A- i 24A-
SEbs: Cthrolvoltage 14.5V - 14.9V ischarge curren L 24A oA L 124 | 2A | 36a
¢ Initial current aheremeler 0 R ; ; H H B
H Cut-off voltage ¢ 10.5V :10.2v P99V i 9.3V VA%
CYCLE LIFE VS. DEPTH OF DISCHARGE (ACC. IEC 61056) RESIDUAL CAPACITY TEST RESULT
120
120
100 ~ !
\ = 00 |
3 N
= e T~ 5°C
< o . . . S 40 N —~ (41°F) —|
= Discharge Discharge Discharge € ~ N~
§ 40 depth 100% | depth50% |  depth 30% % 40 40°C 30°C 2500
o | = oF1 | (840 o
Ambient temperature 1—? (104°F) (86°F) (77°F)
2 25°C (77°F) 2 20
I °
0 0
0 200 400 600 800 1,000 1,200 1,400 1,600 0 2 4 6 8 10 12 14 16 18 20
Number of cycles (times) Storage period (mth.)

CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
CHARGE CHARACTERISTICS FOR CYCLE USE AND BY DISCHARGE CURRENT

160 16
Battery voltage
[ 0.8 140 [t~ ———— 14 120
54 /r’ Charge quantity (to discharge quantity)
— 120 == — — 12 0.05CA
= = —— _ 100 0.10CA
SlosZ yd = —
= Z 100 / /,®D h 10 g 0 % 03501
s ischarge il )
3 g 80 = 100% (0.05CA*20H) 18 3 = %/—— }
o |04 g [/ 5020% 0.05CA*10H) g g 40 1.00CA
o 5 60 Y/ Chargevoltage: 147V 2.45V/cel) | 6 £ 2 L — 2.00CA
S S N \ Charge current: 0.15( 2 3 40 L— 3.00CA
Temperature: 25°C (77°F) ]
[ 02 40 / /\ ©} 4 ]
= 20 \\ Ch t 2 2
argecurren
—_—
| 0 0 0 0
oz 4 & 8 10 -15 0 15 30 45
Charge time (h) Battery temperature (°C)

DISCHARGE CHARACTERISTICS

15

14

13
12 —%{{ ———
11

/1

S Ay
NN\

N 3.0A
6.0A

10 N

Terminal voltage (V)

0 1 2 4 6 810 20 40 60 2 4 6 8 10 20 40
| (min.) | (h)

T
Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.
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Terminal type (option) : : ) ) ) )
| \ 475 6.35 : © 0.750A- : 300A-  750A- | 150A- © 30.0A-
ps \ \ . Cycleuse | Control voltage: 14.5V - 14.9V Dischargecurrent : o) " ;oo D 150A  300A 1508
D | '-DL L ¢ Initial current: 6.00A or smaller —— H H H H —
- ~ ‘ 3 : : : : :
¥ NNl : Cut-offvoltage : 105V | 102V | 9.9V {93y Ty
-
(187)
— W k) - r (250)
& ! !
N | 120
120
o 98%02 100 ~— = 100
S
= )
13.5£0.75 80 \ 2 " N T~ —
© N _—
o % ] L:ﬂ = 40 s \Q\ ™ >C
I ‘g Discharge Discharge Discharge 3 60 N~ . (41°F)
‘ 010 ‘ § 40 depth 100% | depth |50% | depth 30% 0 wee | 30ec .
+ 1 =
i > [ Ambient temperature S (104°F) | (86°F) (77°F)
‘ 20 25°C (77°F) & 20
Contents indicated (including the recycle marking, etc.) ‘ 0 | | i 0
are subject to change without notice. Battery case resin: standard (UL94 HB) 0 200 400 600 800 1,000 1200 1400 1,600 0 2 4 6 8 10 12 14 16 18 20
Number of cycles (times) Storage period (mth.)
Nominalvoltage 1Y " e m
Nominal capacity (20 hour rate) 15Ah - ‘4‘03‘0“ !
....................................................... t t 160 ‘]60 120
Length 15Tmm 10 \\N / : Battery voltage
N =y W\ : 140 14.0
Dimensions Width 98 mm \\.\ % i L ( ] 100 gﬁ)ggﬁ
oo . 5 1 . . Charge quantity (to discharge quantity] .
....................................................... Height . 100mm z ; ; 3 ez 120 _ | e
Approx. mass 4.20kg o 3 25°C E B =100 10.0 & — 80 0.50CA
.............. o 1 N ;, S 0.6 'E @Dlscharge =N 0_\0. //—' .
Terminal Faston 187/250 © E T g = 100% (0.05CA*20H) 1 g0 = = /
....................................................... < Lo_lodddL L _\S\ _/_ L_l_lldLiy 5 L S . = 2 60 1.00CA
20 hour rate 15Ah 2 C/ : o & = 50% (0.05CA*10H) g s = _— 200CA
Iionehios . . S X 60 ! \ e |04 o 40 Charge 460 2> 3 — .
Capacit 13Ah 5] 0°C N\ = 5 Charge voltage: 14.7V (2.45V/cell) o 8 40 3.00CA
F:, y c T c < 40 Charge current: 0.15CA 140 B
(25°C) 12An % 30 . \| © [02¢© (®)Temperature: 25°C (77°F) Yoo /
1 hour rate 10Ah 5 ! X‘ L 20 2.0 20
....................................................... o . L__lodddL _:_ L4y _:_ L 0 / \ Charge current
[Reranee Fully charged battery 15m0 < 10 ' ' a 0 0.0 0
25°C £ _15o
....................................................... esser = : 197 o 2 6 8 10 12 -15 0 15 30 45
4o°c . . 102% 5 . : Charge time (h) Battery temperature (°C)
Temperature dependency | 25°C . . 100% 3 , ,
of capacity (20 hour rate) o°c i i 85% ! !
-15°C 65% ; ;
After 3 month 91% X : : 20.0
Self-discharge s month 829, 0.1 03 1 3 10 30 100 ’ i . .
(25°C) A ; Discharge current (A) . . .
: After 12 month 64% ! . .
=150 : : :
(Wattage/battery) g ~gEEE: ; I :
3 SH § L] '
mmmmmmmmmm-mmmm R — T R S
9.6V 217 157 123 839 650 470 360 299 252 162 875 = ~N : 15.0A : 5.0A 3.75A 7 0.75A
9.9V 799 646 444 343 286 213 156 122 82A8 64.6 46.9 35.8 29.7 25. 1 16. 1 8.74 ‘€ 45.0A | . .
@ . . :
T 50 : ; ;
116 777 596 468 351 289 245 157 8.6 : : :
0.0 . . .
(Ampere/battery) 0 1 2 4 6 8 10 20 40 60 2 4 6 8 10 20 40
(min.) (h)
mmmmmmmmmmmmmmm I > |
96V 765 61 2 } 406 } 304 252 185 } 134 105 711 } 549 } 396 } 301 } 249 } 210 } 135 } 0755 Duration of discharge

71.8 58.0 39.7 29.9 24.7 18.2 13.3 10.4 7.01 5.45 3.94 3.00 2.48 2.09 1.34 0.753

54.5 29.2 24.2 18 1 13.1 1[].3 6.89 .
49.8 36 1 27 6 23.3 17 6 13.0 10 0 6.78 . 3.84 2.97 2.45 2 07 1.32 0.750 . . L . . . .

A e T S ST S SR e DT The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
44.6 32. 9 26.1 22.7 17.0 12.5 9. 82 6.58 3.77 2.94 2.41 2. 04 1.31 0.747

please consult our VRLA technical handbook chapter 1.

All mentioned values are average values
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LC-CA1216P FOR MAIN POWER SUPPLIES.

CYCLE LONG-LIFE TYPE

Terminal type (option)
DIMENSIONS (MM) | 4.75 6.35

Lo [Te)
| O O 3 o S0
I (187) L
O O 250)
I
151702 9802
13.5:0.75
) |
I ==
[ToXTe} ==
\ 22
o~
| o~
I

Contents indicated (including the recycle marking, etc.)

are subject to change without notice. Battery case resin: standard (UL94 HB)

SPECIFICATIONS DURATION OF DISCHARGE VS. DISCHARGE CURRENT

Nominalvolt'g‘gue 12v T 28 I : } } } m :
Nominal capacity (20 hour rate) 16Ah : 40°C :
""" Length 151Tmm 10 \\ » :
Dimensions Width 98mm \{\ T
Height 105mm = ° N\ :
Approx. mass 4.70kg o 3 : \\X'\\ ZI/SOC
‘ Terminal Faston 187/250 'LE T NN L
o 20 hour rate 16Ah % X 0 E)"C \E
Capacity 10 hour rate 15Ah o : AN
(25°C) 3 hour rate 13Ah % 30 ! A\
""" 1 hour rate 11Ah g : /
_ Fool= d 4 EE == 4 =4 FH A - NN HH
Impedance r;;},’&;hargm LElERy 11m0 E 10 : J15°C : W
""" 40°C 102% . : .
Temperature dependency : 25°C 100% 3 X X
of capacity (20 hour rate) 0°C 85% ' '
-15°C 65% I I
- After 3 month 91% X 1 o 03 . I 3 10 I P~ 100
ls2e5::é’lls‘:harge After 6 month 82% . Discharge current (A)
: After 12 month 64%
WATT TABLE (25°C) (Wattage/battery)
H 879 721 B17 165 132 94.2 74.7 BEL 40.5 33.0 28.1 17.8 9.54
825 683 505 374 302 220 163 131 92.9 74.2 52.8 40.4 32.9 28.0 17.8 9.52
766 642 491 366 296 219 162 129 91.3 72.9 523 40.2 32.7 27.8 17.6 9.50
689 586 459 346 285 213 160 126 89.9 71.1 51.5 40.0 32.5 27.6 17.5 9.48
. 10.8V 595 526 418 327 277 206 153 123 87.2 68.5 50.6 39.5 32.0 27.3 17.4 9.43
AMPERE TABLE (25°C) (Ampere/battery)
y 83.3 68.7 48.0 35.0 28.1 20.5 14.9 11.6 8.07 6.70 4.64 3.47 2.84 2359 1.51 0.800
77.3 b4.4 46.9 34.3 27.6 20.1 14.8 11.5 7.96 6.66 4.61 3.45 2.83 2.34 1.50 0.800
71.4 60.4 45.6 33.6 27.0 19.9 14.6 1.3 7.83 6.54 4.57 3.44 2.81 2,38 1.49 0.800
63.4 54.1 42.6 31.8 26.0 19.5 14.5 11.1 7.71 6.38 4.49 3.42 2.80 2.32 1.48 0.800
53.6 47.8 38.8 30.0 5.3 18.8 13.9 10.8 7.47 6.15 4.41 3.38 2.75 2.29 1.47 0.800

All mentioned values are average values
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LC-CA1216P
CHARGING METHOD (25°C) CUT-OFF VOLTAGE
Disch . 0B00A- | 320A- | 8O0A- © 160A- | 320A-
SEbs: Control voltage: 14.5V - 14.9V ischarge curren © 3.20A 8.00A C 16.0A C 320A © 48.0A
¢ Initial current: 6.40A or smaller L ; H H H fen
H Cut-off voltage ¢ 10.5V :10.2v P99V i 9.3V VA%
CYCLE LIFE VS. DEPTH OF DISCHARGE (ACC. IEC 61056) RESIDUAL CAPACITY TEST RESULT
120
120
100 ~ — 100
\ = 1
80 2 \S\ T
~_ g 80 NN
= c I~ o
£ 4 =) AN [541C°F]‘
s Discharge Discharge Discharge E» N I~ ™~
g 40 depth 100% | _depth50% | _ depth 30% e 0 wee J—300c .
8 I Z o o
Ambient temperature ® (104°F) (86°F) (77°F)
2 25°C (77°F) g ®
5 [ 0
0 200 400 600 800 1,000 1200 1,400 1,600 O 2 4 6 8 10 12 14 16 18 20
Number of cycles (times) Storage period (mth.]
CONSTANT-VOLTAGE CONSTANT-CURRENT DISCHARGE CAPACITY BY TEMPERATURE
CHARGE CHARACTERISTICS FOR CYCLE USE AND BY DISCHARGE CURRENT
160 16.0 120
Battery voltage
L 140 14.0 100 8(1)[5]%
_ 0.8 —120 Charge quantity (to discharge quantity] | 12.0 // )
ST = T 80 0.25CA
= [, =100 100 = = — | _— 0.50CA
s 06z (@ pischarge g N s = 1.00CA ’
S @ 80 = 100% (0.05CA*20H) 4180 = =
3 . 2 = 50% (0.05CA*10H] g 8 e 2.00CA
g (04 2 40 (@ cCharge 160 = S 40 — | 3.00CA
c c Charge voltage: 14.7V (2.45V/cell) 3] ©
o B 40 Charge current: 0.15CA 140 % /
o (02 © (3) Temperature: 25°C (77°F) T om 20
| 20 2.0
0 0 / \ \\ Charge current 00 0
o 2 4 & 8 10 12 15 0 15 30 45
Charge time (h) Battery temperature (°C)

DISCHARGE CHARACTERISTICS

20.0 . . .
= 150 1 1 1
- ' ' '
=g reRnEg %ﬁ\ \ \:\
— b 1 — — 1
= ~ : \ I !
Z 100 N . \‘ \‘ A\OA — 0.8A
E ! : 160A 8.0A : ;
= 48.0A ' ; ' '
= ] ] ]
2 ' ' '
5.0 ; i .
0.0 ; ; ;
0 1 2 4 6 8 10 20 40 60 2 4 6 8 10 20 40
I‘ (min.) =, (h) |

Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.
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LC-XC1222P

Terminal type (option)

1
| 11, Ms M5
| e m— .
ol | v S
) -
(L (A)
181+2
= 112.7 76£2
n 1 n 1
s A
o f f
N
A | |
’ | |
| |
| |
(179.5) (74.5)
Contents indicated (including the recycle marking, etc.)
are subject to change without notice. Battery case resin: standard (UL94 HB)
i 530 T
Nominal voltage 12V 20 - T
Nominal capacity (20 hour rate) 22Ah ‘\\QQ')‘ 40°C =
....................................................... AN 1
181Tmm 10 AN\ ;
ENN\\\2 T
Dimensions 76mm AN ;
167mm = ° AN I
....................................................... . i
Approx. mass 6.55kg o 3 ' ' 25°C 17111
....................................................... N
Terminal g - -
22Ah 2 C T T NN T 11T
s X 60 ! 0°C
i 20Ah 5 T Q
Capacity 2 ; \‘-\\
(25°C) 17Ah 2 30 . N
. e © 1 1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Thourrate  14An 2 T AN
Impedance Ful:y charged battery 12m0 = 10 1 d
(25°C) S : o N
SR — : -15°C \
40°C 102% 5 1 T
...... . . ; ;
Temperature dependency i 25°C ) ~0o0% 3 : :
of capacity (20 hour rate) 0°C 85% : :
-15°C 65% ; ;
After 3 month 91% X 1 : :
Self-discharge -y o o 0.1 03 1 3 10 30 100
(25°C) AL e on B2 Discharge current (A)
: After 12 month 64%
(Wattage/battery)
mmmmmmmmm-mmmm
s 6V 213 ‘I72 69.4 683 4b,
10 5V 710 546 427 363 282 206 110 87.0 67.3 52.3 43.0 34.5 23.5 12.9
10.8V 633 487 399 354 272 203 107 82.8 65.9 51.6 41.9 34.0 233 12.8
(Ampere/battery)
mmmmmmmmm-mmmm
96V 772 594 43[] 367 254 188 149 979 755 585 448 369 296 204
99V 757 58.2 427 361 251 187 145 959 749 5.82 4.45 3.66 2.95 2.04 1 11
1[] ZV 737 56.7 41 8 355 248 185 142 940 730 5.76 4.42 3.63 2.93 2.[]2 1 10
10 5V 68 4 52.6 38 9 33 7 24.3 18 2 13 9 9.20 7.05 5.58 4 39 3 6[] 2 89 2 []1 1 10
10.8V 61.0 46.9 36.3 32.8 23.4 17 9 13.6 8.95 6.71 5.56 4 88 3.51 2.84 1. 99 1. 09

All mentioned values are average values

bisch . S 110A- D 550A- 11.0A-  © 220A- © 44DA-
SEbs: : Control voltage: 14.5V - 14.9V ischarge curren © 5.50A C11.0A 200A © 44.0A : 66 OA
¢ Initial current: 8.80A or smaller B PRI PP PP i i i fe e
: Cut-offvoltage @ 105V  © 102V © 9.9V L9V Teav
120
120
100 = 100
\ = — |
.2 I
80 \ & 80 \\? |
c o
= 2 I~ 5°C
2 60 Z 60 \\ (41°F) |
= Discharge Discharge Discharge % ™~ I~
% 40 depth 100% | depth50% |  depth 30% = 40 40°C | 30°C 25°C
3 . I S (104°F) (86°F) (77°F)
Ambient temperature o 20
20 25°C (77°F) S
0 I 0
0 200 400 600 800 1,000 1,200 1,400 1,600 0 2 4 6 8 10 12 14 16 18 20
Number of cycles (times) Storage period (mth.)
160 Battery voltage 16.0 120
140 14.0 0.05CA
0.8 120 Charge quantity (to discharge quantity) 12.0 100 //—— 0.10CA
st 2 100 100 = 80 = 020
€ L0.6 g (D Discharge Y = / -
e S go = 100% (0.05CA*20H) 80 ® 2 40 —— 1.00CA
5 + S = 50% (0.05CA*10H) 3 S V L — '
o 04T 40 Charge 60 > e - 2.00CA
o o Charge voltage: 14.7V (2.45V/cell) sq_>; 8 40 3.00CA
s F 5 Charge current: 0.40CA 2
S L02S 40 (3 Temperature: 25°C (77°F) 4.0 2 /
20 2.0 20
i / \ \\ Charge current
L0 0 0.0 0
0 2 4 6 8 10 12 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
200 : : :
s 150 : : :
P h h h
2 FeEEz: : \ | .
E 100 ) — . RN \\
T N 22.0A 5.5A ToA
= 66.0A ' i :
c ' ' '
() 1 1 1
2 , , ,
5.0 : : :
0.0 . . .
0 1 2 3 5 7 10 20 40 60 2 4 6 8 10 20 40
| (min.) | (h) |
I ™ 1

Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.
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LC-XC1228P

Terminal type (option)

16 M5 M5
—
i S [ [l
N o~
& @ ) N

16.5

165+2 12542
[{1930‘;] @) el (12)
R gl
e ]
=
=2
R
2
(163.4) (124)

Contents indicated (including the recycle marking, etc.)

are subject to change without notice. Battery case resin: standard (UL94 HB)

LC-XC1228P/AP
[ Name | iCcxcizzepiap | 3

Nominal voltage 12V 1 20 } } } H N '
Nominal capacity (20 hour rate) 28Ah N \ H 40°C T HHHH-

165mm 10 NN : i

NN T T

Dimensions 125mm 5 AN\ i 1

1 1

175mm/179.5mm = ' '

Approx. mass 10.5kg o 3 25
....................................................... > R ' '
LXerminal 2 L - -4 A /_____._:_ L

28Ah [}
¢ S L 60— 0°C HHEN :
Capacity 26Ah ° AN .
(25°C) 22Ah 2 30 ! A !
. e ] 1 1
1 hour rate 21Ah 5 : ;
....................................................... Fuu;(.:harge&;attery S R _/:[___\ || A
< -15°C L
(25°C) 10mQ € 10 15I R
40°C 102% 5 : :
Temperature dependency @ 25°C ) .....100% 3 ' '
of capacity (20 hour rate) : gog 85% . .
-15°C 65% I I
....................................................... . .
After 3 month 91% X 9 - -
Selz-dlscharge ey 820 1 3 10_ 30 100 300 1,000
(25°C) (RN Discharge current (A)
: After 12 month 64%

(Wattage/battery)

| cutoft | smin. | 10min._| tsmin. | 20min_| Somin. | 4smin. | th L 1sh 20 Jan e s len o ] zon ]
664 585 410 304 260 159 129 91.6 50.8 31.8 16.8

9.6V 1,160 865 74.1 61.1

318

976 784 621 545 386 282 247 154 126 88.1 71.1 60.2 31.8 16.8
903 773 610 539 374 55) 218 149 118 84.5 70.5 59.9 31.8 16.8
(Ampere/battery)

| cut-oft | smin.__| tomin. | t5min._| 20min. | 3omin. | smin. | 1h L ish o lan lan en len Lo ] aon ]

9.6V 104 77.2 57.7 50.4 35.0 25.9 221 13.5 10.9 7.70 6.20 5.10 4.30 2.60 1.40
9.9v 98.0 75.8 56.9 49.9 34.5 25.0 21.6 13.2 10.8 7.60 6.10 5.06 4.28 2.60 1.40
10.2v 92.0 73.0 55.9 48.9 33.9 24.5 213 13.1 10.7 7.50 6.00 5.03 4.25 2.60 1.40

10.5V 87.5 70.0 54.0 47.0 33.0 24.0 21.0 13.0 10.6 7.40 5.95 4.99 4.23 2.60 1.40
10.8V 81.0 69.0 53.0 46.5 32.0 21.7 18.5 12.6 10.0 7.10 5.90 4.95 4.20 2.60 1.40

All mentioned values are average values

LC-XC1228P

Disch o 140A-  BEOA- | 140A- | 2B0A-  560A-
Cycleuse | Controlvoltage: 14.5V- 149V Ischargecurrent © 5 (oA | 140A | 280A  : 560A  : 84O0A
¢ Initial current: 11.2A or smaller S ; H : fere
: Cut-offvoltage @ 105V  © 102V © 9.9V L9V L8V
120
120
100 & \\ _
I 2100
= —
80 2 \ I~ I s
\ C 80 NN
£ 4 s NI [T >C
= : : : T 60 (41°F) <
= Discharge Discharge Discharge o ~ -
8 o, o, o, @
g w depth 100% | depth |50/n | depth 30% S s | 30°c B
Ambient temperature é (104°F) (86°F) (77°F)
20 25°C (77°F) g2
5 I 0
0 200 400 600 800 1,000 1,200 1,400 1,600 0 2 4 6 8 10 12 14 16 18 20
Number of cycles (times) Storage period (mth.)
160 16.0 120
Battery voltage
140 14.0 0.05CA
_0 8 Charge quantity (to discharge quantity) 100 //— 0.10CA
z e 120 12.0 _
% - 2100 100 5 g 80 ; 0356
o 1.0.6 z (D Discharge 2 > /
5 S 80 = 100% (0.05CA*20H) - 80 3 S 60 1.00CA
° Tos © " = 50% (0.05CA*10H) 50 g § L — 2.00CA
- Charge — 6.
= = Charge voltage: 147V (2.45V/cell 2 © 40  — S 00cA
< I < 40 Charge current: 0.40CA — 40 O
© 102© (®)Temperature: 25°C (77°F) @ 20 /
20 2.0
L0 0 / \ \ Charge current 0.0 0
0 2 4 6 8 10 12 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
20.0 ; ; ;
S 150 ; : :
() 1 1 1
3 ragEs: - - ] :
s A — A e N o T~
= 10.0 ' . .
g N 28.0A ; 7.0 C 1A
€ 84.0A ! ' '
[} 1 1 1
= h h h
5.0 ; ; ;
0.0 . . .
0 1 2 4 6 810 20 40 60 2 4 6 8 10 20 40
| (min.) | (h) |
I ™ 1

Duration of discharge

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.
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Terminal type (option) . 1.90A - 7.60A - 19.0A - 38.0A - 76.0A -
16 SEA Control voltage: 14.5V - 14.9V Discharge current © 7.60A © 19.0A © 38.0A © 76.0A C114A
— Mé ¢ Initial current: 15.2A or smaller IR ; : : G
o L M5 : Cut-offvoltage : 105V | 102V | 9.9V {93y N
by Lyt Sl e
W TN IT IT
< L (A)
@ 4
@ 120
19742 165£2 120
el | 79 v 100 -
(111) (27.5) T~ S T
r g 80 = I~ I e
— \ < 80 s
SR = 3 N °
e e S S NI~ I~ 5°C
M= = _ . . 60 (41°F) |
~ = Discharge Discharge Discharge % N N~ ~
§ g 40 depth 100% | depth |50% | depth 30% S w0 40°C | 300C 2500
= o S o ° °
Ambient temperature é (104°F) (86°F) (77°F)
20 25°C (77°F 3 20
(195.2) (164) 7R | | ©
Contents indicated (including the recycle marking, etc.) 0 0
are subject to change without notice. Battery case resin: standard (UL94 HB) 0 200 400 600 800 1000 1200 1,400 1,600 0 2 4 6 8 10 12 14 16 18 20
Number of cycles (times) Storage period (mth.)
-+ 30
Nominal voltage 12V 20 : :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .
Nominal capacity (20 hour rate) 38Ah %,,,,,,, P 1 B A 1
....................................................... 40° ]
Length 197mm 10 \ w0°c : 160 16.0 120
N A\ /. : Battery voltage
Dimensions Wldth 165mm 5 N\ : : 140 14.0 100 0.05CA
. — - . ’ . 0.10CA
Height 175mm/180mm = 1 1 108 — Charge quantity (to discharge quantity) //—‘
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, = i i = — 120 12.0 _
Approx. mass 15.0kg ° 3 t 25°C [ o e = —= 80 / 0.25CA
.............. & N\ 1 = [ 2100 10.0 o = / 0.50CA
Terminal M6 bolt/nut & M5 threaded post @ . s |06 = (D) Discharge g > ——
"""""""""""""""""""""""""""" 20 hour rate 38Ah ‘5; F==F1-17AN \-( FETRET1-1171H = T 80 = 100% (0.05CA*20H) — 80 < G 60 1.00CA
Bisahing . ; 5 X 60 : ° [, o = 50% (0.05CA*10H) > 2 7 — 2.00CA
: 36Ah 5 0°C [ \N\ : g 04 2 60 @charge - 60 2 8 — 3.00CA
fzasﬂacc]“y c T T 5 5 Charge voltage: 14.7V (2.45V/cell) £ 40 .
29Ah 2 30 L L c I < 4 Charge current: 0.40CA — 4. @
h h o ! ! © 102° 0 (®) Temperature: 25°C (77°F) 0 o /
1 hour rate 23Ah S ! ! 20
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . =) 1 / 1 L 20 / \ \ 2.0
= =17t~/ rr TTITTTTT Ch t
(nedance rzll;:);:;:harged battery 8m0 E 10 1.50[: \ 1 L0 0 arge curren 0.0 0
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, = —. : 0 2 4 6 8 10 12 -15 0 15 30 45
_40°C B . 102% 5 : : Charge time (h) Battery temperature (°C)
Temperature dependency | 25°C . . 100% 3 ! !
of capacity (20 hour rate) : goc 85% ! .
........ . . 1 1
-15°C 65% ! !
After 3 month 91% Yy ! ! 20.0
Selz-dlscharge month 82% 1 3 1_0 30 100 300 1,000 : : :
(25°C) . Discharge current (A ' ! .
: After 12 month 64% ! ! !
= 15.0
(Wattage/battery) % hegass . . .
mmmmmmmmm-mmmm E ) — T S T
9.6V 1349 1030 214169 123 992 779 683 420 228 g 100 N . 3807 . 9.5A T19A
9.9v 1, 27 71,008 788 682 500 350 269 168 120 980 767 68.0 42 0 28 £ 114.0A . . .
5.0 7 7 i
s e s i : : :
0.0 : : :
(Ampere/battery) 0 1 2 4 6 8 10 20 40 60 2 4 6 8 10 20 40
| [mm] | [h] |
mmmmmmmmm-mmmm . —f |
946V 121 920 6946 591 432 299 234 181 143 103 830 650 570 360 190 Duration of discharge

9.9v 114 900 685 588 427 298 228 177 142 101 820 640 . . 1.90
101 850 650 570 410 295 225 155 140 980 8O0 625 564 340 190
N O P e S S S o S

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.

All mentioned values are average values
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LC-T1270P

Terminal type

18 M6
| M¢

ao T

T W W
U

35042 166+2
265 63.5
137.8 7 8.2_79.8
S o 8L
N N = S I
= =
Lo +H
LO| LO|
—| |
I 343.6 N 164.5
=< =1

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

Nominal voltage

(25°C)

Temperature dependency
of capacity (20 hour rate)

Self-discharge
(25°C)

Battery case resin: standard (UL94 HB)

+ 30 T
i 20 3 - :
70Ah \ 40°C X
Length 350mm 10 7 :
Width 166mm 5 /- i
Height 175mm 3 1 2500 !
2 s \ :
24.5kg o '
M6 bolt/nut _g 1] _t_:x T T
] .2.0 hq'ur rate 70Ah 2 ¥ 40 0°C — \ -
66Ah S ! !
° T T
56Ah 2 30 ! !
© 1 1
“ 1 1
1hovl:|'r"rate 43Ah 3 L1 _:__[___ A 11
Fully charged battery 2 -15°C] '
(25°C) bmi) 2|10 . V-
E T N\
40°C 102% 5 i i
........ ] ]
ko 100% 3 | |
0°C 85% ; ;
-15°C 65% : :
. .
After 3 month 91% v 1
1 3 10 30 100 300 1,000
month 82% .
’ Discharge current (A)
i After 12 month 64%

(Wattage/battery)
mmmmmmmmm-mmmm
96V 2312 1 815 1 391 1 078 5040 3870 3030 241 9 1700 1420 1260 80 90 43 70
9.9v 2, 245 1,779 1,364 1 073 846 651 4910 379.0 295.0 237.2 166 0 138.0 122.0 78 10 43.40
217.0 159.0
10.8V 2,054 1,677 1,285 609 458.0 350.6 276.0 210 7 155.0 128.0 113.0 73.70 39.80
(Ampere/battery)

mmmmmmmmm-mmmm

9.6V 175

9.9v 244 172

10.5V 229 162

10.8V 203 159

127 102
101

119 95

180 105

123 98

792 596

58.4

74.9 55 ‘I
72.3 54. 2

473 865 274 20.3 150 126
12.2

45.9 35.5 27.3

19.7 14.9

43.3 33.9 26.5 18 6 14 7 11.8
42.0 33.0 25.2 18.2 14.5 11.5

10.5 665 356

3.53

3.50

980 650 349

bisch o 35A- D 140A- D 35A- L 70A- | 140A-
SEbs: : Control voltage: 14.5V - 14.9V ischarge curren 14.0A © 35A . 70.0A © 140A 210A
Initial current: 28.0A or smaller L IR
: Cut-offvoltage @ 105V  © 102V © 9.9V L9V L8V
120 120
100 100
- S\\
B \ \ .}_I_U \ \ ‘\\\\
= 80 \ € 80 o
- c
= \ S I~ 5°C
g 0 € 60 AN (41°F) -
o Discharge Discharge Discharge ] I~ I~
© 40— depth 100% - depth50% —— depth 30% - 240 40°C | 30°C 25°C
\ \ 8 (104°F) | (86°F) (77°F)
20 Ambient temperature 820
25°C (77°F)
0 | | 0
0 400 800 1,200 1,600 2,000 0 2 4 6 8 10 12 14 16 18 20
Number of cycles (times) Storage period (month)
160 16.0 120
Battery voltage
L 140 - o " 14.0 100 —— 8.356A
— 0.8 _ 120 arge quantity (to discharge quantity] | 12.0 /
<< < I 0.25CA
S = > < 80
= [gp 2100 100 5 S _— 0:50CA
o E 80 D|schar[ge ] 8.0 E *g 40 / 1 00CA
S L = 100% (0.05CA*20H - ©- = © .
3 0.4 g‘ — 50% (0.05CA*10H) 2 % 7 / 2.00CA
e oy 60 @ Charge [ el -+ 6.0 g S 40 L — 3.00CA
= = Ch, t 14.7V (2.45V/cell +
2r 240 Ch:;g?ﬁrigﬁt iAo 440 T —
o 0206 20 (3 Temperature: 25°C (77°F) 20 @ 20
B Charge current ’
L0 0 / \ 0.0 0
0 2 4 6 8 10 12 -15 0 15 30 45
Charge time (h) Battery temperature (°C)
20.0 0 T T
Z 50 : : :
(4] 1 1 1
o ] ] ]
£ TESIIC - : — .
E ~~:~ ] \\ ' \\ \:\
2 100 N : 70.0A I 17.5A L35A
£ 210.0A . . i
Pt . . .
5.0 . . .
0.0 : : :
0 1 2 3 5 7 10 20 40 60 2 4 6 8 10 20 40
| (minute) L (hour)
| ™

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
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All mentioned values are average values
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LC-T12105P

Terminal type
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Contents indicated (including the recycle marking, etc.)

are subject to change without notice. Battery case resin: standard (UL94 HB)

. 7 30 \ i
Nominal voltage 12V 20 + 11 :
Nominal capacity (20 hour rate) 105Ah — 40°C !
407mm 10 &: / i
- \\. / T
Dimensions 173mm \ 1
- _ 5 N\ 1
236mm = AR\ 1
....................................................... ! 3 1 2500
Approx. mass 34.0kg o . N
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, & ' VA
Terminal M8 bolt/nut 5] . ,
....................................................... 0 O 1 7N\ i
..Z.Q.h‘q'ur rate B B 105Ah 2 Y40 0°C :
Capacity 10hourrate ) 101Ah E : !
(25°C) 3 hour rate 84Ah 2 30 : \
....... . . B
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S AN
Fully charged battery e 1 |-15°C )
Impedance (25°C) 5mQ E 10 : N
40°C 102% 5 ' :
Temperature dependency | 25°C . . 100% 3 : :
of capacity (20 hour rate) 0°C 85% : :
....... . . . .
-15°C 65% : :
After 3 menth o T T s 0 w0 10 300 1000
Self-discharge P )
After 6 th 82% .
(25°C) ECUISHCIMOE 5 Discharge current (A)
: After 12 month 64%
(Wattage/battery)
[ Cut-oft | Smin_| 10min._| 15min. | 20min. | 3omin. | 45min | h [ 15h [ 2n J3n J4n s len [1on 200 |
9.6V 3,400 2,600 2,300 1,949 1,710 1 136 1 005 7 897.9 748.3 354.0 316.1 279.7 248.4 133 94 68.17

10.5V 3,111 2,379 2,105 1,784 1565 1, OAO 920 48217 684.8 324.0 289.3 256.0 227.4 122 57 63.00
10.8V 3,021 2,310 2,044 1,732 1,519 1,010 893,5 797.8 664.8 314.6 280.9 248.5 220.7 119<00 61‘17

(Ampere/battery)
mmmmmmmmm-mmmm
9 9V 340 262 209 167 133 94 73.6 58.4 46 4 29 1 22 9 18 2 14 4 10 15 5.28

All mentioned values are average values

Disch . 525A-  210A- | 525A- | 105A-  210A-
SEbIED ngtrolvoltage:14.5V—14.9V ischarge curren © 2104 D 5250A  105A © 2108 | 315A
. Initial current: 42.0A or smaller F—— ; X ; N———
: Cut-offvoltage @ 105V  © 102V © 9.9V L9V L8V
120
120
100 0_\0, 100
= 80 e AN ———
2 N N S 80
z \ 8 NN T 5°C
g ¢ S 4 AN - (41°F) |
3 Discharge Discharge Discharge 2 . . ™~ R
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| | g (104°F) (86°F) (77°F)
20 Ambient temperature 8 2
25°C (77°F)
0 1 1 0
0 400 800 1,200 1,600 2,000 0 2 4 6 8 10 12 14 16 18 20
Number of cycles (times) Storage period (mth.)
160 16.0
Battery voltage 120
L 140 14.0 0.05CA
10.8 — 120 Charge quantity (to discharge quantity) 12.0 100 // 0.10CA
< g Y
S, 0 1007 =80 ; DE5EA
o 10.6 € (D) Discharge 4 > ]
5 S 80 = 100% (0.05CA*20H) —{ 8.0 % S 60 1.00CA
o '04 o = 50% (0.05CA*10H) < S y — 2.00CA
g AL 60 (@ Charge — 6.0 C 3 — 3.00CA
5 S g:arge voltage: 1é;.Zt\chliASV/cell] £ 40 .
< I < 40 arge current: 0. — 40 ®
© 102°© (3 Temperature: 25°C (77°F) o 20 /
20 2.0
) 0 / \ \ Charge current 0.0 0
0 2 4 6 8 10 12 -15 0 15 30 45
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The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. Regarding handling and safety
please consult our VRLA technical handbook chapter 1.
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ABS RESIN
A plastic material largely used for the case and cover of

batteries.

ACTIVE MATERIAL

The substance which electrochemically reacts in the electrode
of batteries. Lead-Acid batteries adopt Lead Dioxide for the
positive electrode and spongy Lead for the negative elec-

trode.

AMBIENT TEMPERATURE

Average temperature in the vicinity of the battery.

AVAILABLE CAPACITY
The capacity actually available from a cell/battery. The avail-
able capacity is the capacity of a battery when it discharges

at a specified hour rate, and expressed in hour rate and Ah.

BOLT FASTENING TERMINAL
A type of battery terminals, to which lead wires are connected

with bolts.

BUILT-IN THERMOSTAT

The built-in thermostat is a resettable switch built in a
battery for temporarily Cut-off the battery circuit when the
temperature of the battery exceeds a preset value or when
the battery charges/discharges at a higher rate than prede-

termined.

CAPACITY
The electric capability of a battery. It usually means ampere-

hour capacity expressed in Ah or C (coulomb).

CELL
The minimum battery unit which composes a storage battery.

Nominal voltage of the cell of the Lead-Acid battery is 2V.

CHARGE

The operation of supplying a battery witha DC current from an
external power source to have the electrode active materials
conduct chemical reactions then to store electric energy as

chemical energy in the battery.

CHARGE ACCEPTANCE TEST
Test of batteries to check whether or not they are adequately

recharged after discharge.

CHARGING EFFICIENCY
General term for ampere-hour efficiency and watthour
efficiency. In many cases it means the ampere-hour effi-

ciency.

CHINA RoHS
Environment Friendly Use period (EFUP) is the number of
time before any of the RoHS substances are likely to leak

out, causing possible harm to health and the environment.

CONSTANT CURRENT CHARGE
A method of charging: to charge a battery with a constant

current.

CONSTANT VOLTAGE CHARGE
A method of charging: to charge a battery by applying a con-

stant voltage to the terminals.

C-RATE
A charge or discharge current rate expressed in A or mA. It
is numerically the same as the hour rate capacity of a battery

expressed in Ah of the rated capacity.

CUT-OFF VOLTAGE OF DISCHARGE
The terminal voltage of a battery at which discharging should
be discontinued. This voltage depends on discharge current,

type of electrodes, and construction of battery.

CYCLE LIFE

The number of charge/discharge/rest cycles a cell/battery
can provide. Cycle life is usually expressed by the number of
cycles available before duration of discharge decreases to

half of the initial value.

DEPTH OF DISCHARGE
A value to express the state of discharge of a battery. The
depth of discharge is generally expressed by the ratio of dis-

charge amount to rated capacity of the battery.

DISCHARGE

To draw the electric energy stored in a cell/battery.

DISCHARGE RATE

The term to express the magnitude of discharge current.
When assuming discharge current and time to discharge
cut-off voltage t hours, this discharge is called t hour rate
(tHR) discharge, and the current is called t-hour rate dis-
charge current. When time tis minutes instead of hours, tMR

is used.

DUTY CYCLE TEST
Test of batteries in ordinary use including charge, discharge

and rest.

ELECTROLYTE
The medium which serves to conduct ions in the electro-
chemical reactions in batteries. The lead-acid battery uses

diluted sulfuric acid as the electrolyte.

ENERGY DENSITY
Energy available per unit approx. mass or unit volume of a

cell/battery. Energy density is expressed in Wh/kg or Wh/L.

FLOAT CHARGE

The system in which a constant voltage is continuously ap-
plied to a battery connected to a rectifier in parallel with a
load to maintain the battery in charged state: on occurrence
of power failure or load variation, the battery supplies power

to the load without any short break.

GAS RECOMBINATION
Capability of a battery to recombine (or absorb] internally
generated oxygen gas at the negative plate. The greater this

capability is, the lower the charge current.

HIGH RATE DISCHARGE
A very rapid discharge of a battery. (In many cases it means

discharging at approx. 1CA or higher rate.)

IMPEDANCE

The resistance within a battery: it is the total of individual
resistances of the electrolyte and the positive and negative
plates. Impedance is measured with the four-terminal sens-
ing method (1,000Hz) and expressed in the composite value of

resistance component and capacitance component.

INTERNAL PRESSURE
The pressure within a sealed battery. Internal pressure of a
battery is increased by Oxygen gas which is generated from

the positive plate at the end of charging.

INTERNAL SHORT-CIRCUIT

Touching of the positive and negative plates within a cell.

LIFE
The time period until a cell/battery loses its expected char-

acteristics.

LOW MAINTENANCE
Low maintenance means that no watering nor equalizing

charge is required in operating batteries.

LOW-VOLTAGE CUT-OFF
A circuit designed to discontinue discharge of a battery at a

predetermined voltage level.

MALE TAB
The metallic pieces which are attached to a VRLA battery as

the terminals.

MEMORY EFFECT

A phenomenon where a temporary drop of discharge voltage
is observed during deep discharge of an Alkaline recharge-
able battery which has been subjected to shallow charge/

discharge cycles or trickle charging over long time.

NEGATIVE PLATE

The battery electrode into which a current from the exter-
nal circuit flows during discharging. The negative plate has
lower electric potential than the positive plate to the elec-
trolyte. The negative plate is incorporated with connection

parts such as the electrode pole.
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NOMINAL VOLTAGE

A nominal value to indicate the voltage of a cell battery.
Generally, nominal voltage value of a battery is somewhat
lower than its electromotive force. Nominal voltage of the

lead-acid battery is 2.0V per unit cell.

OPEN CIRCUIT VOLTAGE
Measured voltage of a cell/battery which is electrically dis-

connected from the external circuit.

OVERCHARGE

Continued charging of a fully charged cell/battery. With bat-
teries which require watering, overcharge causes electroly-
sis of water, resulting in rapid decrease of electrolyte. Gen-

erally, overcharge adversely influences battery life.

OVERDISCHARGE
Discharge of a battery to a voltage below a predetermined

cut-off voltage.

PARALLEL CHARGE

Simultaneous charging of two or more batteries connected
in parallel. In cyclic use of batteries, specifically, the parallel
charge tends to cause an imbalance in charge state among

the batteries, which may shorten their service life.

POLYPROPYLENE RESIN
A plastic material which is often used for the case and cover

of batteries.

POSITIVE PLATE

The battery electrode from which a current flows to the
external circuit during discharging. The positive plate has
higher electric potential than the negative plate to the elec-
trolyte. The positive plate is incorporated with connection

parts such as the electrode lugs.

QUICK CHARGE (RAPID CHARGE)

Charging in a short time with a large current.

RATED CAPACITY

The stated capacity of a battery; namely, the ampere-hour
amount which can be drawn from the battery in fully charged
state at a specified temperature, at a specified discharge
rate, and to a specified cut-off voltage. The symbol CN may

be used to express the rated capacity of N-hour rate.

RECHARGEABLE BATTERY

The rechargeable battery is a system comprising two differ-
ent electrodes and an ion-conductive medium, which is ca-
pable of converting chemical energy to electric energy, and

vice versa. It is also called a secondary battery.

REFRESH CHARGE (AUXILIARY CHARGE)
Charging of a battery mainly to compensate for its self-dis-

charge.

RESIDUAL CAPACITY
Remaining capacity of a battery after partial discharge or af-

ter storage for long time.

RETAINER TYPE
A method to control flowing electrolyte in a battery with the

retainer mat, etc.

REVERSE CHARGE

Charging of a battery with its polarity reversed.

SELF-DISCHARGE

Reduction in capacity of a battery while no current is drawn
by the external circuit. Self-discharge depends on tempera-
ture: amount of discharge approximately doubles by each

(10°C) rise of ambient temperature.

SEPARATOR

A porous or microporous liquid-absorbent material which
is installed between the battery electrodes for preventing
short-circuit, securing the separation of the electrodes and
retaining electrolyte. The separator should be resistant to
oxidation and chemicals; it should excelin electric insulation
and liquid-retention; and it should not disturb diffusion of the

electrolyte and ionic conduction.

STAND-BY USE
General term of constant stand-by battery systems. Batteries
are kept charged by trickle/float method at all times in prep-

aration for unforeseen power disruptions.

TEMPERATURE COMPENSATION

Compensation of charge voltage for temperature variation of
a cell/battery or in its vicinity. Qualitatively, charge voltage
should be corrected to higher side for low temperatures and

to lower side for high temperatures.

TERMINAL VOLTAGE AT DISCHARGE
The voltage of a battery during discharging.

THERMAL RUNAWAY

Such phenomena as an excessively high set-up voltage in
constant-voltage charging of a battery and a very high bat-
tery temperature cause charge current to increase, which
then raises the temperature further: this vicious cycle is
called thermal runaway, which may, in the worst case, result

in breakage of the battery due to heat.

TRICKLE CHARGE
To charge a battery in the state of disconnection from the

load to compensate for its self-discharge.

TRICKLE LIFE

The service life of a battery in the trickle use. Usually, the
trickle life is the time expressed in years before the dis-
chargeable time of the battery decreases to a half of the initial

value.

UL
Abbreviation of Underwriters Laboratories Inc. in USA. The
UL establishes various safety standards, and performs of-

ficial recognition of materials, parts and products.

UPS (UNINTERRUPTIBLE POWER SUPPLY)
Equipment or system which is automatically connected to

the load to supply power if the main power fails.

VENT (ONE WAY VALVE)

A valve on each cell which automatically releases gas from
the battery when internal pressure of the battery exceeds
a predetermined value: it prevents breakage of the battery
due to excessive internal pressure caused by the gas gener-
ated by charging or other reasons. The valve also serves to

prevent outside air from entering batteries.
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United Kingdom/Ireland
Panasonic Industrial Devices
Sales Europe GmbH (PIDSEU)
Willoughby Road
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Phone: +441344-853260
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Panasonic Italia
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Notice to Readers
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