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(54) Fail-safe float temperature compensating battery charger

(57) During float charging of a standby battery 3 at constant charging voltage via rectifiers 5,5',5%, a float
temperature compensation block 1 responds to the output of battery temperature and voltage sensing means
2 to control the rectifiers 5,5',5" so that the charging voitage decreases as battery temperature increases. The
block 1 controls the rectifiers via respective logic gates 4,4',4" which each have a second input from a
watchdog block 6 connected to battery temperature and voltage sensing means 7. If the watchdog block 6
senses that the battery voltage does not lie within a predetermined margin of error of the voltage which
should be instructed by the block 1 for the present battery temperature, the block 6 assumes that there is a
failure in block 1 and turns off the gates 4,4',4" and activates an indicator 8. The rectifiers 5,5',5" then revert to
an internally reset output voltage. The gates 4,4',4" also turn off in the event of a failure in block 6, or in both
blocks 1 and 6.
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Float Temperature Compensation System

The present invention relates to a float
temperature compensation system for maintaining standby
batteries in a condition of optimum charge whilst in the
standby mode. Electrical installations are known in which
the electrical load of the installation is normally powered
by an external source, such as the main electricity supply,
but which includes a standby battery system which provides
the necessary power for the installation in the event of
failure of the external source. It is desirable for the
battery to be maintained in a condition of optimum charge.

The condition of optimum charge may be maintained
by float charging whereby the battery terminals are held at
a constant voltage with respect to time and the current
flowing into the terminals is sufficient to replenish lost
charge. This constant voltage is provided by the battery
charger which also typically powers the load circuitry.

To increase the life of the battery it has been
found to be advantageous to make the float charging voltage
temperature dependent such that the float charging voltage
decreases approximately linearly with battery temperature
increase but such that the float charging voltage changes by
only a relatively small amount, typically a few volts, over
the expected temperature range. The temperature
compensation is generally provided by a battery charging
rectifier in conjunction with temperature sensing means
together with associated signal processing means.

A known float temperature compensation system
consists of a temperature sensor, an amplifier and a
plurality of rectifiers, wherein the amplifier converts the
temperature sensor signal, which may be small non-linear and
subject to wide tolerances, into a signal of sufficient
magnitude and accuracy so as to be able to influence the
rectifier output.

The amplifier may be a single item driving all the
rectifiers or each individual rectifier may include its own

amplifier.
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The reliability of the Kknown system is often
enhanced by means of an N+1 redundancy system, wherein for
a system requirement of N rectifiers, there is provided N+1
rectifiers, so that in the event of a rectifier failure the
system will still be operationally intact.

There are however several problems with the known
systems. 1In a system incorporating only a single amplifier
there is a common connection into each of the rectifiers and
therefore each rectifier is not completely isolated from the
other rectifiers and redundancy is lost to some extent. In
the multiple amplifier system there is consequent
duplication and increased costs. A further disadvantage of
the multiple system is that in the event of damage to the
temperature sensing means, any of the amplifiers or
associated circuitry, the whole system may crash because of
the lack of redundancy.

These problems may be overcome by means of a float
temperature compensation system biassed in a fail-safe
manner such that in the event of a component failure the
individual rectifiers revert to a normal float mode.

According to the present invention there is
provided a float temperature compensation charging system
for a standby battery comprising a rechargeable power
source, the system comprising a plurality of rectifiers for
controlling charging being controllable by first float
temperature compensation means comprising amplifier means
and sensing means adapted to measure the temperature and/or
voltage of the rechargeable power source, wherein connected
between the output of the first float temperature
compensation means and each rectifier is a gate, and wherein
a further input of each gate is provided by further float
temperature compensation means comprising further amplifier
means and further sensing means adapted to measure the
temperature and/or voltage of the rechargeable power source,
said further float temperature compensaticon means being
adapted to monitor the output of the rechargeable power
source.

Preferably, if the output of the rechargeable
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power source deviates outside a predetermined range, the
gates are switched off. If the output of the rechargeable
power source deviates outside a predetermined range, the
output of the rectifiers may revert to an internally reset
output voltage. Indicator means may be provided to indicate
when the output of the rechargeable power source deviates
outside a predetermined range. In a preferred embodiment of
the invention the rechargeable power source is a lead acid
battery.

The float temperature compensation system provides
the function of battery charging voltage compensation and
has the additional benefit by reason of its greater signal
gain of exerting an overriding authority over each
individual rectifier, thereby maintaining the desired
voltage at the battery terminals. Therefore the float
temperature compensation block provides the additional
ability to sense the voltage remotely irrespective of
whether the individual rectifiers are adapted for local or
remote sensing.

A further additional and unexpected benefit of the
system according to the invention is that whereas in a
standard uncompensated N+1 rectifier system there is a
degree of current sharing between the rectifiers, by
providing a combination of accurate output voltage setting
of the individual rectifiers and a deliberate degradation of
the gain of the internal rectifier feedback loops a finite
zero-to-rated load regulation is produced.

In the present system the high gain of the float
temperature compensation system restores the system load
regulation at the battery terminals to an accurate
independent level, with no loss of current sharing accuracy,
even 1if the rectifiers have a degraded 1load regulation
thereby obviating the performance compromise inherent in the
known system.

The present invention will now be described in
greater detail by way of example with reference to the
drawing in which the single Figure shows a block diagram of

a float temperature compensation system having three



rectifiers.

The drawing shows a float temperature compensation
block 1 having sensing means 2 adapted to measure the
temperature and voltage of the battery 3. The output of the
float temperature compensation block 1 is fed to gates 4,
4’, 4", the output of the gates being fed to the rectifiers
5, 5, 5". A second input of the gates is provided by the
float temperature compensation watchdog block 6, which has
sensing means 7 adapted to measure the temperature and
voltage of the battery 3. The float temperature watchdog
block 6 is provided with an indicator 8, adapted to indicate
whether the circuit is functioning normally or not.

In a system according to the invention the
rectifiers 5, 5/, 5" are controlled by an input signal from
the float temperature compensation block 1, said signal
being fed via gates 4, 4, 4" corresponding to the
rectifiers 5, 5’, 5", by means of which the rectifier signal
inputs are isolated from one another. The block 1 monitors
the battery 3, converting the signal from the sensing means
2 into a form suitable for influencing the rectifiers 5, 57,
5" in the desired manner. The battery 3 is also monitored
by means of the float temperature compensation watchdog
block 6 by means of further sensing means 7, said block 6
checking that the battery terminal voltage lies within a
predetermined margin of error for the voltage instructed by
the block 1. 1In the case where the voltage deviates outside
the predetermined margin of error the block 6 makes an
assumption of a failure in the block 1 and after a delay for
eliminating any transient effects turns off the gates 4, 47,
4". The rectifiers 5, 5’, 5" then revert to an internally
reset output voltage. The block 6 is designed in a fail-
safe manner such that in the event of a failure occurring in
the block 6, then the gates 4, 4’, 4" are turned off. In
the event of failure of both block 1 and block 6 the gates
4, 4'’, 4" are turned off. The integrity of the system may
be monitored by monitoring means 8 by taking a signal from
a turn-off input bus to gates of the block 6. The output of
the rectifiers 5,5’,5" goes to the load 9.
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Claims

1. A float temperature compensation charging system
for a standby battery comprising a rechargeable power
source, the system comprising a plurality of rectifiers for
controlling charging being controllable by first float
temperature compensation means comprising amplifier means
and sensing means adapted to measure the temperature and/or
voltage of the rechargeable power source, wherein connected
between the output of the first float temperature
compensation means and each rectifier is a gate, and wherein
a further input of each gate 1s provided by further float
temperature compensation means comprising further amplifier
means and further sensing means adapted to measure the
temperature and/or voltage of the rechargeable power source,
said further float temperature compensation means being
adapted to monitor the output of the rechargeable power

source.

2. A float temperature compensation system according
to Claim 1, wherein, if the output of the rechargeable power
source deviates outside a predetermined range, the gates are
switched off.

3. A float temperature compensation according to
Claim 1 or Claim 2, wherein, if the output of the
rechargeable power source deviates outside a predetermined
range, the output of the rectifiers reverts to an internally

reset output voltage.

4. A float temperature compensation system according
to any one of Claims 1 to 3, wherein indicator means are
provided to indicate when the output of the rechargeable

power source deviates outside a predetermined range.

5. A float temperature compensation system according
to any one of Claims 1 to 4, wherein the rechargeable power

source is a lead acid battery.
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6. A float temperature compensation system
substantially as described herein, with reference to, and as

illustrated in the accompanying drawing.
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